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QA Quality Assurance
QA/QC Quality Assurance/Quality Control
QC Quality Control
RAGS Risk Assessment Guidance for Superfund
RCRA Resource Conservation and Recovery Act
RF Response Factor
RfC Reference Concentration
RfD Reference Dose
RI Remedial Investigation
RME Reasonable Maximum Exposure
RPD Relative Percent Difference
RQD Rock Quality Designation
SAF Society of American Foresters
SARA Superfund Amendments and Reauthorization Act
SB Soil Boring
SCS Soil Conservation Service
SD Sediment
SDEF Standard Default Exposure Factors
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SDG
SEAD
SEDA
Sec

SF

SFF

SI
SIPT
SIR
SKC
SO4
SOpP
SOwW
SQL
ST

STF
SUNY-ESF
SVOCs
SW
SWMU

TAGM
TAL
TCL
TEC
TEF
TES
TIC
TKN
TOC
TOX
TP
TPH

Sample Delivery Group

Seneca Army Depot (old name)

Seneca Army Depot

Seconds

Slope Factor

Site Foraging Factor

Site Investigation

Seismic Interpretation Program Terminal
Subsurface Interface

Supplier of Air Sampling Equipment
Sulfate

Standard Operating Procedures

Scope of Work

Sample Quantitator Limits

Soil Moisture

Soil Transport and Fate

State University of NY College of Environmental Science and Forestry
Semi-Volatile Organic Compounds
Sediment and surface water sample station

Solid Waste Management Unit

New York State Chemical And Administrative Guidance Memorandum
Target analyte list

Target compound list

Toxicological Endpoint Concentration
Toxicity Equivalency Factor

Target Environmental Services, Inc.
Tentatively Identified Compound
Total Kjeldah/Nitrogen

Total Organic Carbon

Total Organic Halogens

Test Pit

Total Petroleum Hydrocarbons
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TRPH
TRV
TS

ug/g
ug/wp
ug/kg
UCL
URF
USACE
USAEHA
USATHAMA
USCS
USDA
USEPA
USFWS
USGS
UST
UV/VIS
UXB
UXxO

VLF-EM
VOA
vOoC

Vs

WB
WRS

Total Recovered Petroleum Hydrocarbons
Toxicity Reference Value
Total Solids

Micrograms per gram

Micrograms per wipe

Micrograms per kilogram

Upper Confidence Limit

Unit Risk Factor

United States Army Corps of Engineers

United States Army Environmental Hygiene Agency
United States Army Toxic and Hazardous Materials Agency
Unified Soil Classification System

United States Department of Agriculture

United States Environmental Protection Agency
United States Fish and Wildlife Service

United States Geological Survey

Underground Storage Tank

Ultraviolet/Visible

Unexploded Ordnance Clearance Subcontractor

Unexploded Ordnance

' Very Low Frequency Electromagnetic

Volatile organic analyte
Volatile Organic Compound
Volt Second

Wildlife Bioaccumulation
Wilcoxon Rank Sum Test

August. 1999
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DATA QUALIFIERS

EPA - defined qualifiers for Organic Analyses are as follows:

B-

U-
X -

This flag is used when the analyte is found in the associated blank as well as in the sample.
It indicates possible/probable blank contamination and warns the data user to take
appropriate action.

This flag applies to pesticide results where the identification has been confirmed by
GC/MS.

This flag identifies all compounds identified in an analysis at a secondary dilution factor. If
a sample or extract is re-analyzed at a higher dilution factor, as in the "E" flag above, the
"DL" suffix is appended to the sample number for the diluted sample, and all concentration
values reported are flagged with the "D" ﬂég.

This flag identifies compounds whose concentrations exceed the calibration range of the
GC/MS instrument for that specific analysis.

Indicates an estimated value. This flag is used either when estimating a concentration for
tentatively identified compounds where a 1:1 response is assumed, or when the mass
spectral data identification criteria but the result is less than the sample quantitation limit
but greater than zero.

The analyte is a suspected laboratory contaminant. It's presence in the sample is unlikely
(applies to volatile and semi-volatile organic results).

The compound was detected above instrument saturation levels (applies to semi-volatile
organic results).

Indicates compound was analyzed for but not detected.

The reported result was derived from instrument response outside the calibration range
(applies to pesticide/PCB results).

The reported result is below the specified reporting limit (applies to pesticide/PCB results).

Page xviii
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EPA - qualifiers for Inorganic Analyses are as follows:
B - Concentration qualifier which indicates that the reported value was obtained from a reading that
was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the

Instrument Detection Limit (IDL).

U - The analyte was analyzed for but not detected.
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

This report describes the Remedial Investigation (RI) activities at SEAD-4 at the Seneca Army
Depot Activity (SEDA) in Romulus, New York. The purpose of this report is to discuss the
physical characteristics of the site, present and interpret the analytical results from the investigation
program, and identify sources of the potential impacts at the site. SEDA is included on the federal
facilities National Priorities List (NPL) and has been listed since July 13, 1989.

Parsons Engineering Science, Inc. (Parsons ES) has been retained by the United States Army Corps
of Engineers (USACE) as part of their remedial response activities under the Comprehensive
Environmental Responsibility, Compensation and Liability Act (CERCLA) to perform these

activities.
1.2 GENERAL DESCRIPTION OF SEDA

SEDA is an active military facility constructed in 1941. The site is located approximately 40 miles
(mi) south of Lake Ontario, near Romulus, New York (Figure 1-1). The facility is located in an
uplands area, at an elevation of approximately 600 feet Mean Sea Level (MSL), that forms a divide
separating two of the New York Finger Lakes, Cayuga Lake on the east and Seneca Lake on the
west.  Sparsely populated farmland covers most of the surrounding area. New York State
Highways 96 and 96A are roughly adjacent to SEDA’s eastern and western boundaries,
respectively. Since its inception in 1941, SEDA's primary mission has been the receipt, storage,
maintenance, and supply of military items. SEAD-4 (The Munitions Washout Facility) comprises
only a few acres within the 10,587 acres that make up the entire SEDA facility. Figure 1-2
presents a plan view of SEDA and identifies the locations of SEAD-4.

The depot is divided into three areas. 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 former troop housing, troop support and
community service facilities. The South Post is located in the southeastern portion of the facility
near Rt. 96 and is a developed area containing warehouses, administration buildings, quarters, and

community services.
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SENECA SEAD-4 DRAFT FINAL RI REPORT

1.3 SEAD-4

1.3.1 General Site Description

SEAD-4 is the Munitions Washout Facility located in the southwestern portion of SEDA. The
Munitions Washout Facility was part of the Ammunition Workshop Facility. The workshop
facility is approximately 30 acres in size and is characterized by developed and undeveloped
areas (Figure 1-3). It is surrounded by open grassland and low, thick brush on all sides. North
South Baseline Road is the main access road to the facility and bisects the site running from south-
southeast to north-northwest. There is also a network of minor paved driveways in the eastern half
of the site. The SEDA railroad tracks lead into the site from the southeast and terminate in the
vicinity of Buildings 2078 and 2085.

The Ammunition Workshop Facility is almost entirely surrounded by two drainage ditches which
are both approximately 3 feet deep. One of the ditches forms the eastern boundary of the site,
originates in the southeastern part of the site, and circles around to the north where it joins the
drainage ditch alongside North South Baseline Road. The second drainage ditch forms the
southwestern boundary. It originates south of the site next to North South Baseline Road, circles to

the northwest, and discharges into the man-made pond which lies on the western edge of the site.

Eleven buildings existed at the Ammunition Workshop Facility during the years that the Munitions
Washout Building was operating. Building 2073 is the only building at the facility that is currently
used. Four buildings were demolished. The buildings at the Ammunition Workshop Facility are

listed below with their original designation:

Munitions Washout Building, which was used in the washout process (demolished);
* Decontamination building”, which was used in the washout process (demolished):
Unnamed Building, which was used in the washout process (demolished);

Building T30, which was used to prepare the packing material (demolished);

AR S T

Building 2073, Rocket Overhaul Shop, was used for testing of powder (this building is still
active);

6. Building 2076, Lunch Room, was the employee break room and laundry facility;

7. Building 2077, General Purpose Storage, was a steam condensate return station (The washout

process involved the use of steam or hot water to remove the solid explosives from munitions);
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8. Building 2078, Ammo Renovation Shop, was a workshop used for munitions renovations;

9. Building 2079, Boiler House, was a steam generation building;

10. Building 2084, Ammo Renovation Shop, was used to prepare packing material for shipment of
the renovated munitions (a paint booth and drying oven were also located in this building); and

11. Building 2085, Ammo Renovation Building, was a receiving building for munitions.

More descriptions of the buildings at the site are provided in Section 3.1, which presents the results

of the building survey conducted during the RI field program.

Three buildings were associated with the washout process; the buildings include the former
Munitions Washout Building, the “decontamination building™, and a third unnamed building. The
main building at the Munitions Washout Facility was the former Munitions Washout Building,
which has been demolished. The Washout Building was located in the approximate center of the
facility, adjacent to the North South Baseline Road. The “decontamination building,” which might
have been used as a cleaning or decontamination building, was located 300 feet to the northwest of
the Washout Building, also adjacent to North South Baseline Road. The building foundation for the
“decontamination building” has drains in the floor suggesting it was used for decontamination of
equipment. Because this building was demolished not long after the washout process was stopped,
it is assumed that it was used to support the washout process. The third building was located
directly across North South Baseline Road and approximately 300 feet from the Munitions

Washout Building.

The washout process involved the use of steam or hot water to remove the solid explosives from
munitions ranging in size from 90-mm shells to 500-pound bombs. The heated water dissolved the
solid explosives from the shells. The water was then passed over screens and agitated. As the
water cooled while being agitated, the explosives would re-solidify into pellets. The pellets were
dried. funneled into non-sparking containers, and were sent to weapons manufacturing plants to be
re-used. The wastewater was then disposed of on-site. According to a former SEDA employee, the
site workers referred to the wastewater as “red water”, which suggests that the water that was

discharged contained high concentrations of dissolved explosives.

The exact location where the wastewater from the washout operation was discharged is unknown.
There are two areas suspected to have been used and there may be other unidentified areas where

wastewater was discharged. It is unlikely that any explosive waste from the other ammunition
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renovation activities performed on-site was disposed of on-site. The areas where wastewater is
suspected to have been discharged is the pond located west of the site and Indian Creek, which is
located on the north side of Indian Creek Road. The man-made pond was constructed for the

purpose of containing wastewater.

During the ESI, several underground piping structures were identified at the surface in the field
where the leach field was suspected to be. The visible evidence of underground piping structures
included 1) terra cotta pipe that passed through a concrete holding tank with a steel cover at two
locations, 30 feet and 210 feet north of the road near the suspected leach field, 2) a vertical
cylindrical steel pipe near the concrete tank farthest from the road, 3) an outfall that emptied into a
drainage ditch that surrounds most of the northern portion of the site and 4) a manhole between the
vertical steel pipe and the outfall pipe. The outfall was found to drain into the ditch to the north of
the area. The chemical analyses performed on the sediment samples collected downstream of the
outfall show that the sediment has been impacted by metals and semivolatile organic compounds
(SVOCs). None of the piping structures seem to originate in the Munitions Washout Building, so
the metals and the SVOCs released are not thought to be from the washout wastewater. According
to site plans, the piping structures are connected to sewer and storm drain pipes that are connected
to Buildings 2078 and 2079. The contamination in the ditch to the north of the facility, therefore,
may be the result of activities associated with the washout process, but not from the washout

wastewater itself.

The Groundwater Contamination Survey performed by the U.S. Army Environmental Hygiene
Agency in 1988 states that the wastewater from the munitions washout operation was discharged
near Building 2084. According to a current SEDA employee and a former SEDA employee,
Building 2084 and T30 were used to paint, stencil, and otherwise prepare the packing material for
the shipment of the renovated munitions. Another current SEDA employee reported seeing
painting booths in Building 2084, so it seems unlikely that the wastewater from the washout
operation was handled in these two buildings. A former SEDA employee has indicated that the
washed out projectiles were painted in this building, so there may have been residual explosives in
the projectiles that became part of the waste stream of these two buildings. The chemical analyses
of the soil samples collected from soil borings near the two buildings show that the soil has been
impacted by metals, SVOCs and one explosive compound. The chemical analyses of the sediment
samples collected from the drainage ditch that originates immediately to the south of building 2084
show that the sediment in the ditch has been impacted by metals and SVOCs. While it is unlikely
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that washout wastewater was discharged near Building 2084, wastes of some kind may have been

discharged in this area.

1.3.2 Site History

SEDA has been owned by the United States Government and operated by the Department of the

Army since its construction in 1941. Prior to construction of the depot, the site was used for

farming.

The Munitions Washout Facility was active between 1948 and 1963. Eleven buildings existed at
the facility; four of the buildings have been demolished including the Munitions Washout Building,
Building T30, the “decontamination building”, and an unnamed building. At present, only the
foundations of the Munitions Washout Building, “decontamination building”, and Building T30
are visible as shown on the site map in Figure 1-3. A detailed description of all the buildings and

their uses are presented later in Section 3.1.

Operations at this facility involved the dismantling of munitions and removing the explosives by
steam cleaning. This produced recyclable and non-recyclable explosive solids and wastewater.

The details of the operation are described in Section 1.3.1.

The Groundwater Contamination Survey Number 38-26-0868-88 (U.S. Army Environmental
Hygiene Agency, 1988) states that the water from the washout operation at SEAD-4 was processed
to concentrate the explosives. The concentrated explosives were then shipped to a munitions
manufacturing facility and used in new munitions. Although the actual explosive compounds

handled at the site are unknown, TNT was probably the primary explosive compound handled.

The Munitions Washout Facility Building was removed sometime between 1963 and 1968. This is
known because operations at the building ceased in 1963 and the building does not appear on 1968
air photos taken of SEDA. An air photo taken in 1959 shows the former Washout Building, the
“decontamination building”. and the unnamed building. In the 1968 air photos, the three buildings

no longer existed.
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Building 2085 was a receiving building for munitions which were brought to the site by rail or
trucks. Activities such as replacing the propellant in munitions or introducing tracers to 90 mm

shells were performed in Buildings 2073 and 2078, the two main workshops.

The washout process involved the use of steam or hot water to remove the solid explosives from the
munitions. Building 2079 was the steam generation building and Building 2077 was a steam

condensate return station.

Packing material for shipping of the renovated munitions was prepared in Buildings T30 and 2084,
Ammunition was spray painted in painting booths located in Building 2084. Building T30 was
razed sometime between 1968 and 1993.

The employee break room and laundry facility was located in Building 2076.

The Groundwater Contamination Survey also stated that after processing. the wastewater was
discharged near Building 2084 where it either leached into the ground or flowed into a nearby ditch.
The wastewater was also possibly discharged into the pond that is located to the west of the facility

or discharged into Indian Creek which is also to the west of the facility.

Within the past § years, the pond to the west of the facility was widened and deepened with a
bulldozer. Pond sediment was pushed southwest of the pond to a 400-foot by 150-foot area
adjacent to the pond. In 1990, soil samples were collected from the pond area and analyzed for

explosives; none were detected (Appendix F).

1.3.3 Previous Investigations

SEAD-4 is described in three previous reports. The first report is a SWMU Classification Report
(Parsons ES, 1994a) that describes and evaluates the Solid Waste Management Units at SEDA.

This report was an initial step to provide a cursory evaluation of all of the SWMUs at SEDA. The
second report is the Work Plan for CERCLA Expanded Site Inspection (ESI) of Ten Solid Waste
Management Units (SWMUSs) written by Parsons Main, Inc. in 1993. This report detailed the site
work and sampling to be performed for the ESI. The third report is an Expanded Site Inspection

Report (Parsons ES, 1995a) that presents the results of a more detailed investigation of SEAD-4.
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SWMU Classification Report

The SWMU Classification Report (Parsons ES, 1994a) provides limited information about SEAD-
4, as this report was designed to briefly describe and evaluate all 72 of the SWMUs at SEDA while
also providing recommendations for future action at these sites. This report describes SEAD-4 (the
Munitions Washout Facility), its physical make-up, the waste characteristics associated with it, as
well as other information related to migration pathways and exposure potential. The report
recommended that a CERCLA Site Inspection (SI) be performed at SEAD-4 as part of the
investigation of 10 Solid Waste Management Units at SEDA. At the time of the preparation of the
SWMU Classification Report, SEAD-4 was classified as a High Priority Area of Concern.

Expanded Site Inspection Report

The fieldwork for the ESI was conducted according to the Work Plan for CERCLA Expanded Site
Inspection (ESI) of Ten Solid Waste Management Units (SWMUs) (Parsons Main, Inc., 1993).
Based on this work, a report entitled Expanded Site Inspection, Seven High Priority SWMUs,
SEAD-4, -16, -17, -24, -25, -26, and -45 was prepared by Parsons ES, (May 1995a), and submitted
to both NYSDEC and the USEPA.

The ESI conducted at SEAD-4 consisted of geophysics, soil sampling, test pitting, monitoring well
installation, groundwater sampling, surface water and sediment sampling. These investigations
were used to initially characterize the physical setting of the site and determine whether soil and/or
groundwater had been impacted by releases of chemicals from past site activities. Seismic profiles
performed on the site were successful in determining that the bedrock surface slopes to the west or
southwest, generally following the slope of the ground surface, and that groundwater flow was also

likely to be in this direction.

The ESI conducted at SEAD-4 indicated that the subsurface soils have been impacted primarily by
metals. Antimony, copper, chromium, and zinc were detected at significant concentrations above
their respective TAGM values in the subsurface soil samples. The results of the chemical analysis
show that surface soils at SEAD-4 have been impacted primarily by SVOCs and metals. The
compounds benzo(a)anthracene, chrysene, benzo(a)pyrene, and dibenz(a,h)anthracene were
reported in three surface soil samples at concentrations exceeding the associated TAGM values. Of

the 22 metals reported in the surface soils, 17 were found in one or more samples at concentrations
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above the TAGM value. A large percentage of the samples contained the metals antimony,

chromium, copper, and zinc at concentrations exceeding the TAGM values.

The results of the groundwater investigation at SEAD-4 identified levels of antimony, beryllium,
cadmium, iron, magnesium, manganese, and sodium in one or more of the groundwater samples at
concentrations above the standard values. It should be noted that comparisons of the concentrations
of metals in the background well with those in downgradient wells show that in most instances
where the NY AWQS Class GA values were exceeded, one or more downgradient wells exceeded
the concentration measured in the background well. This is true for antimony, beryllium, cadmium,

iron, magnesium, and sodium.

In the surface water samples, three metals, aluminum, copper, and iron, were found at
concentrations above the most stringent state or federal criteria value. The nitroaromatic compound
1,3-dinitrotoluene was detected in the sample from the vertical pipe associated with the concrete
tank adjacent to the leaching field on the northern section of the site. Sediment at the site has been

impacted by SVOCs, pesticides, PCBs, and metals.

14 BACKGROUND INFORMATION
1.4.1 Regional Geologic Setting

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock
terraces mantled by till. As part of the Appalachian Plateau, the region is underlain by a technically
undisturbed sequence of Paleozoic rocks consisting of shales, sandstones, conglomerates,
limestones and dolostones. Figure 1-4 shows the regional geology of Seneca County. In the
vicinity of SEDA, Devonian age (385 million years bp) rocks of the Hamilton group are
monoclinally folded and dip gently to the south (Figure 1-5). No evidence of faulting or folding is
present. The Hamilton Group is a 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 Acadian
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).
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The Hamilton Group, 600 to 1500 feet thick, is divided into four formations. They are, from oldest
to youngest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations. The western
portion of SEDA is generally located in the Ludlowville Formation while the eastern portion is
located in the younger Moscow Formation. The Ludlowville and Moscow formations are
characterized by gray, calcareous shales and mudstones and thin limestones with numerous zones
of abundant invertebrate fossils that form geographically widespread encrinites, coral-rich layers,
and complex shell beds. The Ludlowville Formation is known to contain brachiopods, bivalves,
trilobites, corals and bryozoans (Gray, 1991). In contrast, the lower two formations (Skaneateles
and Marcellus) consist largely of black and dark gray sparsely fossiliferous shales (Brett et al.,
1991). Figure 1-6 displays the stratigraphic section of Paleozoic rocks of Central New York.

The physiography of Seneca County is shown on Figure 1-7. The majority of the area between
Seneca and Cayuga Lakes is characterized by a till plain, which encompasses the entire SEDA
facility. The Appalachian Plateau encroaches on the southern portion of this area. To the north of
SEDA, the till plain gives way to glacial lake sediments in and near the towns of Waterloo and
Seneca Falls. Farther north still is an area of drumlin and drumlinoid hills, which is flanked on the
east by the marsh areas of the Montezuma National Wildlife Refuge and on the west by outwash

plains and gravel hills (Figure 1-7).

Regional background elemental concentrations for soils from the Finger Lakes region of New York
State are not available. However, background elemental concentrations for soils from the eastern
United States, and in particular New York State. are available in the literature. Table 1-1 presents
data for soils in the eastern United States from a United States Geological Survey (USGS)
professional paper (Shacklette and Boerngen, 1984) and data for the New York State soils from a
New York State Department of Environmental Conservation (NYSDEC) report by McGovern
(undated).

According to the General Soils Map, Seneca County, New York (Hutton, 1972), the soils in the
vicinity of SEDA are from the Darien-Anglo association, which is characterized by deep and
moderately deep, somewhat poorly-drained soils that have a silty clay loam and clay loam subsoil

(Figure 1-8).
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Shales; Canaseraga Sandstone; Stone Wales and
Dunkirk Shales; in Pennsylvania: Towanda
Foramtion-shale, sandstone,

JAVA GROUP
300-700 FT (90-210 m.}

Wiscoy Formation-sandstone, shale; Hanover and
pipe cresk shales.

WEST FALLS GROUP
1100-1600 ft. (340-490 m.)

Nunda Formation-sandstone, shale.

West Hill and fardeau Formations-shale, silistons;
Horicks Glen Shale; upper Beers Hill Shale;
Grimes Siltstone.

lower Beers Hill Shale; Dunn Hill, Miliport, and
Moreland Shales.

Nunda Formation-sandstone, shale; West Hill
Formation-shale, siltstone; Coming Shale.

“New Milford” Formation-sandstone, shale.
Gardeau formation-shale, siltstone; Roricks Galn
Shale.

Slide Mountain Formation-sandstone, shale,
conglomerate.

Beers Hill Shale; Grimes Siltstone; Dunn Hill,
Millport, and Moreland Shales

SONYEA GROUP
200-1000 f1. (60-300 m.)

In west: Cashaqua and Middlesex Shalss.

In east: Rye Point shale; Rock Stream ("Enfield")
Siltstone; Pulteney, Sawmill Creek, John Creek,
and Montour Shales.

GENESEE GROUP AND TULLY LIMESTONE
200-1000 #. (60-300 m.)

Woest River Shale; Genundswa Limestone; Penn
Yan and Geneseo Shales; all except Geneseo
replaced eastwardly by lthaca Formation-shale,
siltstone and Sherbume Siltstone.

Oneonta Formation-shale, sandstone.

Unadilla Formation-shals, siltstone.

Tully Limestone.

HAMILTON GROQUP
600-1500 ft. (180-460 m.)

Moscow Foramtion-In west: Windom and Kashong
Shales, Mentath Limestone Members; In east:
Cooperstown Shale Member, Portland Point
Limstone Member.

Ludlowville Formation-In west: Deep Run Shale
Tichenor Limestone, Wanakah and Ledyard Shale
Members, Centertield Limestone Member. In east:
King Ferry Shale and other members, Stone Mil
Sandstone Member.

Skansateles Formation-In west: Levanna shale
and Stafford LiImestone Membaers; In east:
Butternut, Pompey, and Delphi Station Shaie
Members, Mottville Sandstone Member.
Marcellus Fornation-In west: Oakta Creek Shale
Member; In east: Carditf and Chittenango Shale
Membars, Cherry Valley Linestone and Union
Springs Shale Members.

Panther Mountaln Formation-shale, siltstone,
sandstone.

ONONDAGA LIMESTONE AND ORISKANY
SANDSTONE
75-150 H. (23-45 m.)

Onondaga Limestone-Seneca, Morehouse (cherty)
and Nedrow Limestone Members, Edgecliff cherty
Limestone Member, local bioharms.

Oriskany Sandstone.

HELDERBERG GROUP
0-200 f1. (0-60 m.)

Coeymans and Manlius Limestones; Rondout
Dolostons.

AKRON DOLOSTONE, COBLESKILL
LIMESTONE,
AND SALINA GROUP
700-1000 FT. (210-200 M.)

Akron Dolostone; Bertie Formation-dolostone ,
shale. Camillus and Syracuse Formatons-shals,
dolostone, gypsum, salt.

Cobleskill Limestone; Bgrtie and camiilus
Formations-dolostonse, shala.

LOCKPORT GROUP
80-175 FT (25-55 m.)

Oak Orchard and Penfield Dolostones, both
replaced eastwardly by Sconondoa Formation-
limestons, dolostone.

CLINTON GROUP
150-325 FT (40-100 m.}

Decew Dolostone; Rochester Shale.

lrondequoit Limestone; Williamson Shale; Wolcott
Furnace Hematite; Wolcott Limestone; Sodus
Shale; Bear Creek Shale; Wallington Limestone;
Fumnaceville Hematite; Maplewood shale; Kodak
Sandstone. Herkimer Sandstone; Kirkland
Hematite; Willowvale Shale; Westmoreland
Hematite; Sauquoir Formation-sandstone shale;
Oneida Conglomerate.

MEDINA GROUP AND QUEENSTON
FORMATION
0-900 FT. (0-270 m.)
Medina Group: Grimb
sy Formation-sandstone, shale.

LORRAINE GROUP
700-900 FT. (210-270 m.}

Oswega Sandstone.
Pulaski and Whetstone Gulf Formations-siltstoen,
shale.

TRENTON GROUP
100-300 &. (30-90 m.)

Utica Shals.

PARSONS ENGINEERING SCIENCE, INC.

E

SENECA ARMY DEPOT ACTIVITY

CUENTPROUECT

RUFS

SEAD-4

DEPT.

‘mm

734539-01001

ENVIRONMENTAL ENGINEERING

FIGURE 1-6
BEDROCK STRATIGRAPHIC

JUNE 1999

COLUMN

MOSCOW SHALE

140t

Lower two-thirds of section is a
fossiliferous, sof gray calcareous
shale; upper third highly fiable but
less calcareous and fossiliferous.
Staining by iron oxide very
common. Concretions present
greater abundance in lower beds,
but irregular calcareous masses
occur throughout section. Joints

Hamilton group

LUDLOWVILLE SHALE

140+

Lower beds are thinly laminated, light-
colored, fossiliferous, shaly passage
beds; overlain by hard calcareous
black shates 5 1o 12 inches thick and
rich in corals and brachiopods; hard
layers responsible for falls and
cascades. Middle beds are less
tossliiiferous, soft gray arenaceous
shales, rich in concretions, calcareous
lenses, and occasional thin sandstone
layers. Upper beds (Tichenor
limestons member) are thin,
irregularly bedded ray shales
becoming light blue gray upon
exposure, calcareous, coarsely

1oxtured-and-fossli

SKANEATELES SHALE

MARCELLUS SHALE

185+

Basal beds composed of dark fissile
shale. Upper shale more calcareous,
grayish to bluish impure limestone
layers. joint pattern N, 750 E. and N.
30L W.; diagonal joints N, 50| E.
Joints sealed, parallel and spaced 6
inches to 4 feet apart.

50

Black, slatelike, bituminous shale with
occasional limestone layers in
sequence, containing zones rich in iron
sulfides or calcareous conretions, offen
with septarian structures; very fissile,
iron-stained and gray when weathered.
Joint pattern N. 251 W, N.65L E., 1

, NY, 1951

BULLETIN GW-26, ALB

OF SENECA COUNTY, NEW YORK: MOZOLA, AJ,

SOURCE:MODIFIED FROM-THE GROUND WATER RESOURCES
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Table 1-1

11/02/99

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
Aluminum [ 7,000 - 100,000 Eastern U.S. (2)
;' 1,000 - 25,000 Albany Area (1)
Arsenic } <0.1-73 Eastern U.S. (2)
b 3-12 ! New York State (1)
<0.1-6.5 | Albany Area (1)
Barium 10 - 1,500 ! Eastern U.S. (2)
15 - 600 New York State (1)
250 -350 , Albany Area (1)
Beryllium 147 ‘ Eastern U.S. (2)
‘ 0-1.75 New York State (1)
. 0-09 Albany Area (1)
Cadmium | Not Available Eastern U.S. (2)
0.0001- 1.0 ' No Region Specified (1)
Calcium 100 - 280,000 Eastern U.S. (2)
' 130 - 35,000 New York State (1)
150 - 5,000 Albany Area (1) |
2,900 - 6,500 Albany Area (1) g
Chromium 1-1,000 Eastern U.S. (2) |
1.5-40 New York State (1) ;
1.5-25 Albany Area (1) !
Cobalt <0.3-170 Eastern U.S. (2) |
2.5-60 New York State (1) l
‘, 25-6 Albany Area (1)
Copper <1-700 [ Eastern U.S. (2) ;
<1-15 Albany Area (1)
Iron 100 - 100,000 Eastern U.S. (2)
, 17,000 - 25,000 Albany Area (1)
| Lead >10-300 Eastern U.S. (2)
1-125 n Albany Area (1)
H:\eng\seneca\s4riltext\tables\bceseuss. WK4 Page 1 of 2



11/02/99

Table 1-1

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.S. (2)
: 2,500 - 6,000 New York State (1)
1,700 - 4,000 Albany Area (1)
Manganese >2-7,000 | Eastern U.S. (2)
i 50 - 5,000 ! New York State (1)
- 400 - 600 Albany Area (1)
Mercury 0.01-34 Eastern U.S. (2)
0.042 - 0.066 Albany Area (1)
Nickel <5-700 ‘ Eastern U.S. (2)
| 19.5 (mean) New York State (1) (no
range available)
Potassium 50 - 37,000 Eastern U.S. (2)
475-1175 New York State (1)
Selenium >0.1-39 | Eastern U.S. (2)
Not Available
Sodium 500 - 50,000 Eastern U.S. (2)
Not Available
Vanadium >7-300 - Eastern U.S. (2)
Not Available :
Zinc >5-2,900 Eastern U.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.
3. The data are for areas where surficial materials are thought to be uncontaminated, undisturbed, or areas far from

pollution sources.

H:\eng\seneca\sdritext\tables\bceseuss. WK4
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SOIL ASSOCIATIONS

AREAS DOMINATED BY HIGH-UME SOILS DEVELOPED IN GLACIAL TiLL

Ontardo-OMd association: Deep, well-drained to screwnat
poorly drained soils that have a loam to silty clay loam subsoil

Honeoye-Lima assoclation: Deep. well-drained and
moderately well drained solls that have a heawy silt loam
o heavy loam subsoll

AREAS DOMINATED BY HIGH-UME SOILS DEVELOPED IN GLACIAL
LAKE SEDIVENTS

Schohare-Odessa association: Deep, wel-drained to
somewhat poorly drained soils that have a sitty clay loam
o clay subsoll

Qdessar-Lakemont association: Deep, dominonily somewhot
poorly drained and poorly drained soils that have a silty clay
loamn to siity clay subsaoil

-

- ONTARIQ," i .l

AREAS DOMINATED BY MEDIUM-LIME SOILS DEVELOPED IN GLACIAL TILL

: Conesus-Lansing association: Deep. moderately well drained
and well drained solls that have a heawy silt loam to heavy
loam subsall

m Daren-Angoia association: Deep and moderately deep,
% somewhat poorly drained solls that have assilty clay
joam and clay loam subsoll

AREAS DOMINATED BY MEDIUM-LIME SOILS DEVELOPED IN GLACIAL
LAKE SEDIVENTS

pemmmwon - DUNKITK-Collamer association: Deep well drained and
DR moderately well drained soils that have a silt loam to
slity clay loam subsoll

Dunidik-Cazenovia association: Moderately deep and deep,
well dralned and moderately well drained soils that have a
slit loam o silty clay loam subsoll that ovedies limestone

Arport-Claverack association: Deep, dominantly well
ﬂ drained and rmoderately well drained solls that are loamy

fine sand and fine sandy loam throughout or that have

a loamy fine sand subsoil over siity clay or clay

AREAS DOMINATED BY LOWALIME SOILS DEVELOPED IN GLACIAL TILL
Langford-Erie association: Deép. moderately well crained

and somewhat poory drained solls that have a channery
slit loam to channery loom fragipan

AREAS DOMINATED BY LOW-UME SOILS DEVELOPED IN ORGANIC MATERIAL

Muck-Peat-Fresh Water Marsh association: Deep to
shallow, very poory drained organic soils

FEBRUARY 1971

A
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SENECA SEAD-4 DRAFT FINAL RI REPORT

1.4.2 Geology at SEDA

Previous subsurface investigations conducted at 27 separate sites at SEDA have provided important
information used to develop more detailed descriptions of tie till and shale at SEDA. Generally,
the geology at SEDA is characterized by a thin mantle of till overlying gray Devonian shale, with a
thin weathered shale zone at the contact between these two units. This stratigraphy is consistent

over the entire SEDA facility.

The predominant surficial geologic unit present at the site is dense till. The till is distributed across
the entire Depot and generally ranges in thickness from 3 feet to approximately 15 feet, although it
is generally between 6 and 10 feet thick: at a few locations the thickness of the till is greater than 30
feet. The till is generally characterized as brown to olive-gray silt and clay, with little fine sand and
variable amounts of fine to coarse gravel-sized fragments of dark gray shale. Larger diameter clasts
of shale (as large as 6 inches in diameter) are sometimes present in the basal portion of the till and
are probably rip-up clasts removed from the weathered shale zone and incorporated into the till by
the once-active glacier. Grain size analyses of the till show a wide distribution of particle sizes
within the till (Hutton, 1972 and Metcalf & Eddy, 1989), however, there is a high percentage of silt
and clay with the balance comprised of coarser particles. The porosities of 5 gray-brown silt clay
(i.e., till) samples ranged from 34.0 percent to 44.2 percent with an average of 37.3 percent
(USAEHA, 1985).

Darien silt-loam soils, less than a foot thick. have developed over the Wisconsin age till at SEAD-4.
These soils are poorly drained and have a silt clay loam and a clay subsoil. In general, the

topographic relief associated with these soils is 3 to 8 percent.

As part of the CERCLA investigations being conducted at SEDA, a total of 57 background soil
samples have been collected from the till to provide a background data set for inorganic
constituents in SEDA soils. The 57 samples were collected from 14 separate sites and are
presented in Table 1-2. The minimum, maximum, average, standard deviation and the 95th
upperconfidence level (UCL) of the mean for background concentrations of inorganic constituents
in the soil at SEDA are also shown in Table 1-1. 1n addition to the statistical summary
information, the actual data from the individual sample points are also presented. For the statistical

calculations. non-detect values have been adjusted to one-half the detection limit.

Page 1-20
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Table 1-2

Statistical Comparison of Site Background Concentrations

of Metals (mg/kg) in Soils at SEDA

SEAD-4 Remedial Investigation

Seneca Army Depot Activity

LOC_ID: B-8-91 B-8-91 B-8-91 B-8-91 B-9-91

QC CODE: SA SA SA SA SA

STUDY ID: RI PHASE RI PHASE1 RI PHASE1 RI PHASE1 RI PHASE1

TOP: 0 2 6 0

BOTTOM: 2 4 4 8 2

MATRIX: SOIL SOIL SOIL SOIL SOIL

SAMPLE DATE:  11/5/1991 11/511991 117511991 11/511991 11/511991
Units are mg/kg SAMP ID: $1105-24S0IL1  $1105-2580IL1 $1105-26(1)SOIL1  §1105-27S0IL1 $1105-2850IL1
Total Samples. 57 COMPOUND  VALUE  Q VALUE Q VALUE  Q VALUE  Q VALUE  Q

95th Upper
Minimum | Maximum | Average 95th Standard | Confidence

Compound Soils Soils Soils Percentile | Deviation Limit Median
Aluminum 5560 21000 13341 19480 a166 14422 13500] 19200 T L | 14800
Antimony 0.08 6.80 356 597 218 331 285 103|W g8 | s2u alui | eolw
Arsenic 230 2150 508 823 269 592 4,60 5103 el I T a3
Barium 3300 159.00 7843] 11760 26.46 8530 73.20 1361 9891 _ 867s 2 1011
Beryllium 034 1.40 067 1.10 0.24 073 064 la 12| 1 o7l L1
Cadmium 0.0l 290 0.97 232 072 071 023 26 29 24 T |
Calcium 1370] __203000]  45a50] 120400 49976 58424 31800 5390 4870 o 3se0] o] | aseo0|
Chromium 10.30 3270 2032 2952 585 21.84 19.80 2741  soaly 269|1 198y 2
Cobalt 550 29.10 11.39 18.96 4.44 1255 060 138 184 1 e[ s [ 3w
Copper 970 62.80 20.99 3286 830 23.14 19.70 223 2| 2% 62| 22.2‘»7 7
Cyanide 022 041 0 035 004 0.30 0.2 oslu el | esu | esslu. T oau
Tron 8770 38600 24705] 36320 6824 26476 2s100f 37200 36100 32500 i 31000]
Lead 540 26600 16.47 2381 35.07 26.49 1135 145 a1 1.4 ' 136 B 108
M 2830 29100] 10200 21500 6357 11940 7910 5850 7300 a0 1 sse0 =
M 207 2180 576 1054 32 693 523 1130 956 832| . e
Mercury 0.0l 013 0.04 0.09 0.03 0.05 03] 009 L 0063 T o8y
Nickel 1230 6230 3039 48,85 10.66 33.71 2825 423 1] | 444  304] 384
P 628 3160 1487 2510 507 1619 1350] 1910 | 2wl _1760] ] 10
Sel 005 1.70 063 0.99 035 0.44 0.8 0.17|us 021|us 02us_ | oajw
Silver 0ol 0.7 046 075 0.25 045 03] 16U w3y | a2u u Lslwi
Sodium 1255] 26900 9942] 16920 5231 100.62 80.60 792U R _ 626U Ty 842)
Thatfium 0.07 120 043 087 0.26 034 o1g|  oa7lu ~ ossu _os7)u_ oy 0.59|U
Vanadium 1200 3270 2141 3188 630 23.05 21.00 322 254 264 197
Zinc 3470] 126,00 6780] 10785 2055 76.90 65.00 85 1)) 942)J 8s)) J 1263
Notes'

1) This table presents chemical analysis resuits from soil samples collected across SEDA
2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value,
and all non-detects (U or UJ qualifier) were taken at half value.

p\pit\projects\seneca\backgndispss\Bktable.xisComplete-table
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Table 1-2
Statistical Comparison of Site Background Concentrations

of Metals (mg/kg) in Soils at SEDA

SEAD-4 Remedial Investigation

Seneca Army Depot Activity
'

LOC_ID: B-9-91 B-9-91 BK-1 BK-2 GB35

QC CODE: SA SA SA SA SA

STUDY ID: RI PHASE1 RI PHASE1 RI PHASE1 Rt PHASE1 RI PHASE1

TOP: 2 6 1] o]

BOTTOM: 4 8 2 2

MATRIX: SOIL SOIL SOIL SOl SOIL

SAMPLE DATE: 11/5/1991 11/5/1991 12/16/1992 12/16/1992 1/20/1993
Units are mg/kg SAMP ID: $1105-29S0IL1 S$1105-30RESOIL1  BK-1S0IL3 BK-2RESOIL3 GB35-1GRID
Total Samples: 57 COMPOUND VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q

95th Upper |
Minimum | Maximum | Average 95th Standard | Confidence
Compound Soils Soils Soils Percentile | Deviation Limit Median
Aluminum 5560 21000 13341 19480 4166 14422 13500 8880 7160 ‘19400 T Tiaaoo| 18000
Antimony 0.08 6.80 3.56 5.97 2.18 331 285 99Ul 7| : 79U T 12u _ s8lw
Arsenic 230 2150 508 82 269 592 460 18)) a4)s =i ) = — wepl—_
Barium 33.90 159.00 78.43 117.60 26.46 85.30 73.20 1100y 39901 159 _ 106 - 936 :
Beryllium 0.34 1.40 067 1.10 0.24 0.73 0.64 0.76 0.52() 1.1 0.81 0.85
Cadmium 0.01 290 097 232 0.72 0.71 oxf 17 1.5 Cosslu I ealju 033jU
Calcium 1370 293000 45450 120400 49976 58424 31800f 104000 = IOI'QOO 4590, 22500 7_ _15% 7 -
Chromium 1030 32,70 2032 2952 5.85 21.84 19.80 13.8( 121 30 w3 =
Cobalt 550 29.10 11.39 18.96 4.44 12.85 10.60 10.7 81 144 123 =y 94
Copper 970 62.80 2099 32.86 8.30 23.14 19.70 21.6 19.3 26.9 18.8 = 175
Cyanide 022 0.4 027 0.35 0.04 0.30 0.29 063)U 062|U _ 057U ___oslju 078U
Iron 8770 38600 24705 36320 6824 26476 25100) 19600 17300 38600 26600 25200 _ B
Lead 540 266.00 16.47 23.81 35.07 26.49 11.35 10.1 78 _is8) 18.9 _ 144
Magnesium 2830 29100 10290 21500 6357 11940 7910 17000 12600 5980 79100 ¥ 3850 N
Manganese 207 2380 576 1054 326 693 523 _532 514 2380) 800, 701
Mercury 0.01 0.13 0.04 0.09 0.03 0.05 0.03 0.041) 005{J 0133 h 011 0.06|J
Nickel 12 30 62.30 30.39 48 85 10.66 33.71 28.25 _23.8 _ 19 o 47.7 31 263] n
Potassium 628 3160 1487 2510 507 1619 1350 1080 1050 1720 B P11V O 1110
Selenium 0.05 170 0.63 0.99 0.35 0.44 0.18 0.65|UJ 0.21{UJ 0731 094 023UJ
Silver 001 0.87 0.46 0.75 0.25 045 0.39 1.51U 1nhu 047U 043U 034|U
Sodium 12.55 269.00 99 42 169.20 5231 100.62 80.60 112)) 116 913 61.1|J 35.6(J
Thallium 0.07 120 0.43 0.87 026 034 0.18] 036/U 06U 042U 0.38jU 055|U
Vanadium 12.00 32.70 21 4% 31.88 630 23.05 21.00 195 129 28 224 27.1
Zinc 34.70 126.00 67.80 107.85 20.55 76.90 65.00 84.3() 74§ J 98.6 63.7 ) 55
Notes
1) This table presents chemical analysis results from soil samples collected across SEDA
2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value,
and ail non-detects (U or UJ qualifier) were taken at half value
p\pit\projects\seneca\backgnd\spss\Bktable.xisComplete-table Page 2 of 11 6/1502000



Table 1-2
Statistical Comparison of Site Background Concentrations
of Metals (mg/kg) in Soils at SEDA

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOC_ID: GB35 GB35 GB36 GB36 MW-36
QC CODE: SA DU SA SA SA
STUDY I1D: RI PHASEY R PHASE" RI PHASEA Ri PHASE1 Ri Phase 1 Step 1
TOP: 2 0 0 2 4.000
BOTTOM: 4 2 2 4 5.500
MATRIX: SOIL SOIL SOIL SOIL SO
SAMPLE DATE: 1/20/1993 1/20/1993 1/20/1993 1/20/1993 11-Jan-93

Units are mg/kg SAMP |D: GB35-2GRID GB35-6DUGRID GB36-1GRID GB36-2GRID MW36-3GRID

Total Samples 57 COMPOUND VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q

95th Upper
Minimum | Maximum | Average 95th Standard Confidence ‘ ‘ ‘

Compound Soils Soils Soils Percentile Deviation Limit Median ) } | L ’ ‘ | 1
Aluminum 5560 21000 13341 19480 4166 14422 13500 I'MOO' ) ](w200¥ 18100 16200} 12700]
Antimony 008 680 356 597 218 331 285 (78\) | 63.1 ‘ 59 58(UJ 571UJ
Arsenic 230 2150 508 823 269 592 4 60 77} J 531 ! 40, 97 ZQ\J
Barium 3390 159 00 78 43 117 60 26 46 85130 73 20 617, , 61 7“ } 748 ) 50.8? i 46‘)]]
Beryllium 034 140 067 110 024 073 064 074’ ‘ 077 ) 077 065 05‘7‘
Cadmium 001 290 097 232 0.72 071 023 031U J O}S’U ) 03|U 033U 033U
Calcium 1370 293000 45450 120400 49976 58424 31800 l7700* ]370[ \ 1660 22900 4170
Chromium 10 30 3270 2032 2952 585 21 84 19 80 293\ l 25.]" ‘ 248 274 23 J‘J
Cobalt 550 29 10 i139 18 96 4.44 12 55 10 60| l()]} 103 204 132 186
Copper 970 62 80 20.99 3286 830 23 14 19 70| 245‘ ; 17 Z‘ . 17 7\ 17.5 , I‘)Z!’J
Cyanide 022 041 027 035 0.04 0.30 029 071U . 082?U | 0.7\U 068U 0 SGI}U
Iron 8770 38600 24705 36320 6824 26470 25100 34200 308001 26100 30700 27500,
Lead 540 266.00 16 47 23 81 3507 26 49 1135 54' I‘)I‘ \ 12.7 62 202l
Magnesium 2830 29100 10290 21500 6357 11940 7910 7790 | 44903 ! 4490 7150 5750}
Manganese 207 2380 576 1054 326 693 523 646' ‘ 775‘ ) 426 507 540,
Mercury 001 013 004 009 003 005 003 OOJI‘U ‘ 0071] | 002]) 0.02]J 0021]
Nickel 1230 62 30 3039 48 85 10 66 337N 28 25 48 7’ ) 83 } 283} 428 \ 43 J]J
Potassium 628 3160 1487 2510 507 1619 1350 1o \ 9751 ‘ |400'\ 1100 | 754,
Selenium 005 170 063 099 035 044 018 023 UJ . o21ul 02,u) X om]w [ 019/t
Silver 001 087 Q46 075 Q25 Q45 039 032'U | 036’y . 031U \ 034‘U 1 034.U
Sodwum 1255 269 00 99 42 169 20 5231 100 62 80 60 77 SJJ ‘ 34 6[] . 466 ) ! 97 6." \ 3t (WU
Thallium 007 120 043 087 026 034 018 054.U ) 05.‘U ) 0461U l 043'U : 045 U
Vanadium 12 00 3270 2141 3188 6.30 2305 21 00l 223_ \ 261} ) 278& E |97[ “ |(7'l‘.|
Zinc 3470 126 00 67 80 107 85 2055 76 90 65 00 83 4 | 5311 ' 592, 741 ‘ 347)

Notes

1) This tahle presents chemical analysis results from soil samples collected across SEDA

2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value,
and all non-detects (U or UJ qualifier) were taken at half value
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Table 1-2
Statistical Comparison of Site Background Concentrations
of Metals (mg/kg) in Soils at SEDA

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOC_ID: MW-34 SB24-5 $B24-5 $B24-5 MW25-1

QC CODE: SA SA SA SA SA

STUDY ID: RI PHASE1 ESI ESI ESI ES!

TOP: 0 0.000 4.000 8.000 0

BOTTOM: 2 2.000 6.000 10.000 2

MATRIX: SOIL SOIL SOIL SOIL SOIL

SAMPLE DATE:  11/20/1991 12/02/93 12/02/93 12/02/93 12/3/1993
Units are mg/kg SAMP 1D: S2011121MW34GRID  $B24-5-1 $B824-5-3 $B24-5-5 $B25-6-01
Total Samples 57 COMPOUND VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q

95th Upper
Mimmum Maximum A\'cr.age 95 th Standard (‘onf.'ldencc | ‘
Compound Soils Soils Soils Percentile | Deviation Limit Median | i ‘
Aluminum 5560 21000 13341 19480 4166 14422 13500 16100 16200 , lOIOO‘ | 13700 . IO()OO\
Antimony 008 © 80 356 5.97 218 331 285 5713 125|U) ‘ 58yl | 113|U) I| 42U
Arsenic 230 21.50 5.08 8.23 269 592 4.60) 63U | 42 ; 33/ 5 . 83
Barium 3390 159 00 78 43 117 60 26 46 8530 73 20| 675 , 117 l 58 3‘ 67.2 l 591
Beryllium 034 140 067 110 024 073 064 086 098|J | 048 J 062() | 048‘1
Cadmium 001 290 097 232 072 071 023 23 078U ‘ 036 U 0.7\U 041U
Calcium 1370 293000 45450 120400 49976 58424 31800 28600 4540 ‘ 74200{ 49000 ’ 82500.‘
Chromium 1030 3270 2032 2952 5.85 21 84 19 80| 206 245 16 ‘)‘ 231 16 ‘)l
Cobalt 550 2910 1139 18.96 444 1255 10 60, 17 16 82 12 l|2l
Copper 970 62 80 2099 32.86 8 30 23 14 19.70] 327 284 209 222 ‘ 20 Z{J
Cyanide 022 04l 027 035 004 030 0.29] 054U 06(U : OSI“U 057U : 0s8lu
Iron ) 8770 38600 24705 36320 6824 26476 25100 35000 33600 ‘ ZIJOO‘ 26700 2]400|
Lead 540 266 00 16.47 23.81 3507 26 49 1135 1o 455]) l 87.J , 791J ; 95‘1
Magnesium 2830 29100 10290 21500 6357 11940 7910 6850 1 5150 l 12100: 11400 | l‘)(wOOj
Manganese 207 2380 576 1054 326 693 523 803 | 1080] | 400\ 450 ‘ 722)
Mercury 001 013 004 009 003 005 003 007|R | 0()7‘UR i OO()!JR 004‘”{ l OOJ‘J
Nickel 1230 62 30 3039 48 85 10 66 3371 28.25 493 ) i 37 3; ’ 264i 352 J‘ 268
Potassium 628 3160 1487 2510 507 1619 1350] 1290 ) ! |70." } 993 ]660f J l480.
Selenium 005 170 063 099 0.35 044 018, 018Ul | 015 UJ OZJ}UJ ] 022 UJ 007;]
Silver 001 087 046 075 025 045 0 39 0871 ‘ 1.6|U . O73}U ; 14U OSZ}U
Sodium 12 55 269 00 99 42 169 20 5231 100 62 80 60 5521 30 ‘)1-' 1 lS]iJ ‘ I]‘)ll | 2(7‘)'1
Thallium 007 120 043 087 026 034 018 051U , 016U | OZS‘U 024U ‘ 024‘UJ
Vanadium 12 00 3270 2141 3188 630 2305 2100 223 | 2()()1 ' 144' ‘ 195 l 185’
Zine 34 70 126 00 6780 10785 20 55 7690 6500 957 \ 857! 628 632 | 716
Notes
1) This table presents chemical analysis results from soil samples collected across SEDA
2) For statistical calculations, alt detects (no quahifier or § qualifier) were taken at full value,
and all non-detects (U or UJ qualifier) were taken at half value
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Table 1-2
Statistical Comparison of Site Background Concentrations
of Metals (mg/kg) in Soils at SEDA

SEAD-4 Remedial Investigation

Seneca Army Depot Activity

LOC_ID: MW25-1 MW25-6 MW25-6 MW25-6 MW25-6

QC CODE: SA SA SA SA DU

STUDY ID: ESt Ri ROUNDA R ROUND1 R ROUND1 Rl ROUND1

TOP: 2 0 4 6 0

BOTTOM: 4 0.17 6 8 0.17

MATRIX: solL SOlL SOIL SOIL SOl

SAMPLE DATE: 12/3/1993 9/25/1995 9/25/1995 9/25/1995 9/25/1995
Units are mg/kg SAMP ID: SB25-6-02 SB25-7-00 SB25-7-03 $B25-7-04 $B25-7-10
Total Samples 57 COMPOUND VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q

95th Upper !
Minimum | Maximum Average 95th Standard Confidence

Compound Soils Soils Soils Percentile | Deviation Limit Median
Alumi 5560 21000 13341 19480 4166 14422 13500 1 7070 12500 8020 -~ 7556 = TZSOO
Antirmony 0.08 6.80 356 597 2.18 331 2.85 3iU 04 042/Us : 1 0.44 U____ . 04jUJ
Arsenic 2.30 21.50 5.08 823 269 592 4.60 - 43 43 . 4l N ___3.4 : L 3 -
Barium 3390 159.00 78 43 117.60 2646 85.30 73 .20 35 R ns3 _53 _52 71.?
Beryllium 0.34 1.40 0.67 1.10 0.24 0.73 0.64 035 0.56 0.43 = 039 o 0.56
Cadmium 00! 2.90 097 232 0.72 0.7) 0.23 029/U 005U 006U 006U 00s|U
Calcium 1370] 293000 45450] 120400 49976 58424 31800 122000 474003 1ze0000) | 1330000 47400(1
Chromium 10.30 32.70 20.32 29.52 5.85 21.84 19.80] 11.3]_ _ 16.9|J _ 137y - 1243 | 169 “ut
Cobalt 550 29.10 11.39 18.96 4.44 1255 10.60 6.6/ 8 gl mg b~ dole =gl
Copper 970 62.80 20.99 3286 8.30 2314 1970 12l 157 i il ledl L as1
Cyanide 022 041 027 035 0.04 030 029 0.64|U 044/U _osrlu | estu 0444jU
Iron 8770 38600 24705 36320 6824 26476 25100 15800 20500 18900 15400 : 20500
Lead 5.40 266.00 16.47 2381 35.07 26.49 1135 138 1L ~SlE = 65| 1.
M: i 2830 29100 10290 21500 6357 11940 79101 22800 11700 ) 17400 = 20700| e ey 11700
Manganese 207 2380 576 1054 326 693 523 610]J 452 735 . 402 . 452
Mercury 0.0l 013 0.04 0.09 0.03 0.05 0.03 0.04|U 0.03 B o 292 . _oorj 0.03 N
Nickel 1230 62.30 3039 4885 10.66 33.7) 28251 I8 223 I P -~ | R 23
Potassi 628 3160 1487 2510 507 1619 1350 Ctoe0| oo 1280 | a430f | atio]
Seleni 005 1.70 063 0.9 035 044 0.18 063 _ 063U o _ o0mu _0.66|U
Silver 004 087 046 075 025 045 039 0.59}U 0.39|U os8U | u 092U
Sodium 12.55 269.00 99.42 169.20 52.31 100.62 80.60! 186 ) 599 _ 89.1 _hop R 575
Thallium 007 120 043 0387 0.26 034 018 021\UJ 2 . . o __ oelu 12
Vanadium 12.00 32.70 2141 31388 630 23.05 21,00 12 21 we | wr | 2]
Zinc 34 70 126.00 67.80 107 85 20 55 76 90 65.00] 406(J 54.1 64.9 65.1 54.1

Notes

1) This table presents chemical analysis results from soil samples collected across SEDA.

2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value,
and all non-detects (U or UJ qualifier) were taken at half value
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Table 1-2

Statisticat Comparison of Site Background Concentrations

of Metals (mg/kg) in Soils at SEDA

SEAD-4 Remedial Investigation
Seneca Ammy Depot Activity

LOC_ID: MWE4A-1 MWE4A-1 MW64A-1 MW64B-1 MWB64B-1
QC CODE: SA SA SA SA SA
STUDY ID: ESI ES) ESI ESI ESI
TOP: [} 2 4 0 4
BOTTOM: 02 4 6 0.2 6
MATRIX: SOIL SOIL SOIL SOIL SOIL
SAMPLE DATE:  4/2/1994 4/2/1994 4/2/1994 5/13/1994 5/13/1994
Units are mg/kg SAMP |D: MWB4A-1-1 MWB4A-1-2 MWE4A-1-3 MW6E4B-1-1 MWE4B8-1-2
Total Samples' 57 COMPOUND VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q
95th Upper
Minimum | Maximum Average 95 th Standard Confidence
Compound Soils . Soils Soils Percentile | Deviation Limit Median
Aluminum 5560 21000] 13341 19480 4166 14422 13s500] 16100 19800 12600 13400 e
Antimony 008 6.80 356 5.97 218 331 285 03] 02(us 02{us o031 0.15|U5
Arsenic 2.30 21.50 5.08 823 2.69 592 4.60 .___7.1 82 - 3 . o 55 - 4,5
Barium 3390 159.00 78.43 117.60 26.46 8530 73.20 83.7 91.2 623 iy 755 - 7b,8
Beryllium 0.34 1.40 0.67 110 0.24 0.73 0.64 0.68(J 0.74(1 053] 0.56|J 043(J
Cadmium 001 2.90 097 232 072 071 023 ol 002/U o2l 0630 064l
Calcium 1370 293000 45450] 120400 49976 58424 aigool 7210 _ 4300, | _72400) | 5530, 70000]
Chromium 1030 3270 20.32 29.52 5.85 2184 19.80 e posiv 19 _ s 141
Cobalt 5.50 29.10 11.39 18.96 4.44 12,55 10.60) L1381 i3 B 9.1 o2y 10|
Copper 9.70 62.80 20.99 3286 8.30 23.14 1970 255 2] 27 189 = T 202
Cyanide 022 041 027 035 0.04 030 029  o6sjU 0.56|U _osslu 06U 0s|u
Iron 8770 38600 24705 36320 6824 26476 25100 28500 28000 22600) 205900 _ 18400
Lead 5.40 266.00 16.47 23.81 35.07 26.49 11.35 216 13.6 __ 154 _2L4 =" _8;8
Magnesium 2830 29100 10290 21500 6357 11940 7910 5480 5010 14800 e 3720 18900
Manganese 207 2380 576 1054 326 693 523 558 604 402 ___Z_OZ 434
Mercury 001 013 004 0.09 0.03 0.05 0.03 0.05}) 0.03(J 002)) 005y | o002y _
Nickel 12.30 62.30 3039 48.85 10.66 3371 28.25f 322 § 286 26.7| 19 8_ L 282
P 628 3160 1487 2510 507 1619 I350" 25901(J 2260(J 2700 .l_____ l_7(7)9k - 1630,
Selenium 005 1.70 0.63 0.99 035 044 0.18 0.96 Mee 034|U _099[s 026{U
Silver 0.01 0.87 0.46 0.75 0.25 0.45 0.39 0.12|U 0.14\U 0.14jU _ 016 ul__ _o1t|ul
Sodium 12:55! 269.00 99.42 169.20 523! 100.62 80.60 275|U 31.8|U 921 359|U _ _96.8 J
Thallium 0.07 1.20 0.43 0.87 0.26 034 0.18 0421] 032|U - 032U 041) 024|U
Vanadium §2.00 32.70 2141 31.88 6.30 23.05 21.00] 276 322 - 23.8 e 233 __li_S
Zinc 34.70 126.00 67.80 107 85 20.55 76.90 65.00] 104 87.1 64.9 722 59
Notes'
1) This table presents chemical analysis results from soil samples collected across SEDA.
2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value,
and all non-detects (U or UJ qualifier) were taken at half value.
p\pit\projectsiseneca\backgnd\spss\Bktable.xisComplete-table Page 6 of 11

6/15/2000



Table 1-2

Statistical Comparison of Site Background Concentrations

of Metals (mg/kg) in Soifs at SEDA

SEAD-4 Remedial Investigation

Seneca Amy Depot Activity

LOC_ID: MW64B-1 MW64B-1 MWE7-2 MW87-2 MWE7-2

QC CODE: SA SA SA SA SA

STUDY 1D: ESI ES! ESt ESI ESI

TOP: 6 6 0 2 4

BOTTOM: 8 8 0.2 4 5f

MATRIX: SOiL SOIL SoIL SOIL SOIL

SAMPLE DATE: 5/13/1994 13-May-94 3/30/1994 3/30/1994 3/30/1994
Units are mg/kg SAMP ID: Mwe4B-1-3 MWE4B-1-04 MW67-2-1 MW67-2-2 MwWe7-2-3
Total Samples: 57 COMPOUND VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q

95th Upper '
Minimum | Maximum Average 95 th Standard | Confidence
Compound Soils Soils Soils Percentile | Deviation Limit Median
Aluminum 5560 21000 13341 19480 4166 14422 13500) 7620 7620, T ae0] 0] | oas0 -
Antimony 008 6.30 3.56 597 218 331 2.85 015U _ o oas\ul 0271 _ 0221J | 0.2|u
Arsenic 2.30 21.50 5.08 8.23 2.69 5.92 4.60) 5.5 5.5 _ 44 45 | a2
Barium 33.90 159.00 78 43 117.60 26.46 85.30 73.20] 76.7 76.7 114 I‘OS 808
Beryllium 034 1.40 0.67 1.10 0.24 0.73 0.64 0.37 J _ 037() 0.67(] 0.61]J 04|
Cadmium 00l 2.90 097 232 072 0.71 023 0.54]} 0541 021 _onj 0.12|J
Calcium 1370 293000 45450 120400 49976 58424 31800 75900 __75_900 i 3580 — _79000| - ___77800
Chromium 10.30 3270 20.32 29.52 5.85 2184 19.80 135 13.5 _195| 225 14.8
Cobalt 5.50 29.10 139 18.96 4.44 12.55 10.60 74)) _74)) LI 753 104l _sny_
Copper 970 62.80 20.99 3286 8.30 23.14 o0 e 176 - 165 _ 203 205
Cyanide 022 0.41 027 035 004 030 0.29 0.48|U 0.43|U . 064U 05U | 0.54]U
Iron 8770 38600 24705 36320 6824 26476 25100 17100 . 17100 20500 24400 __ 18700
Lead 5.40 266.00 16,47 23 81 35.07 26.49 1135 83 83 175 = 85
M i 2830 29100 10290 21500 6357 11940 7910] 21500 21500 B i SR T .
Manganese 207 2380 576 1054 326 693 523 389 . 389 438 s 528 et # a4
Mercury 0.01 0.13 0.04 0.09 0.03 0.05 0.03 - 0.01|U 0.01 u 0.04 0.01 0.02|]
Nickel 1230 62.30 30.39 48.85 10.66 3371 2825 26 26| _ 18.7] 323 299
Potassi 628 3160 1487 2510 507 1619 1350 1650 1650| __1780J _3160)) 19708
Selenium 005 1.70 0.63 0.99 035 0.44 0.18 0.57{J 0_,57 J o 03] 036 U___ _ 034U
Silver 0.01 087 0.46 0.75 0.25 0.45 0.39] 0.11|us . on uJ 011U _0,|5 U__ i 014U
Sodium 12.55 269.00 99.42 169.20 5231 100.62 80.60 79.6(J 79.6|J 25.1|U 12y 107)
Thallium 007 1.20 043 0.87 0.26 0.34 0.18 0.24|U 0.24 U _ 048l 034U I 032/U
Vanadium 12 00 32.70 21.41 3188 6.30 23.05 21.00 142 14.2 282 248 165
Zinc 34.70 126 00 67.80] 10785 2055 76.90 6500 456 45,600 T eds 62 601
Notes.
1) This table presents chemical analysis results from soil samples collected across SEDA
2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value,
and all non-detects (U or UJ qualifier) were taken at half value
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Statistical Comparison of Site Background Concentrations

Table 1-2

of Metals (mg/kg) in Soils at SEDA

SEAD-4 Remedial investigation

Seneca Army Depot Activity
'

LOC_ID: MWT70-1 MW70-1 MW70-1 SB11-3 SB11-2 SB11-3

QC CODE: SA SA SA SA SA SA

STUDY ID- ESI ESI ESI ESI ESI ESI

TOP: 0 2 10

BOTTOM: 0.2 2 4 12

MATRIX: SOIL SOIL SOiL SOIL SOIL SOIL

SAMPLE DATE: 5/11/1994 5/11/1994 5/11/1994 11/2/1993 11/2/1993 11/3/1993
Units are mg/kg SAMP ID: MW70-1-1 MW70-1-2 MW70-1-3 SB11-3-1 S$B11-3-2 SB11-3-6
Total Samples 57 COMPOUND VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q

95th Upper i
Minimum | Maximum | Average 95 th Standard Confidence
Compound Soils Soils Sails Percentile | Deviation Limit Median
Aluminum 5560 21000 13341 19480 4166 14422 13500) 12200 9480 © iooo] Tieoo| | esso T o]
Antimony 0.08 6.80 1.56 597 2.18 131 2.85 023{us 021{U3 0.19(Us 108yl 8|uJ 761
Arsenic 230 2150 5.08 823 269 592 4.60 54 41 57 Csel T o o]
Barium 33.90 159.00 78.43 117.60 26,46 8530 73.20 675 56.6 799 113 ] 57.4 B - 2;7 ==
Berytiium 0.34 1.40 0.67 1.10 0.24 073 0.64 044|] 041l 05411 0.85(J 0.34|J 0;17 J
Cadmium 0.01 2.90 097 232 0.72 0.71 023 0.57vJ 043(J e 08{J i Q67 U e 9§ u _ifw U n
Calcium 1370 293000 45450 120400 49976 58424 31800; 3600 . 51600 - 48600 PR 4950 __9_[:5)'0 N 48600
Chromium 10.30 32.70 20.32 29.52 5.85 21.84 19.80) 13.7 147 178 24 B [ N] 186
Cobalt 5.50 29.10 11.39 18.96 4.44 1255 1060 s5)s T 2 T 6sly o1
Copper 5.70 62.80 2099 32.86 830 23 14 19.70 12.4 19.7 335 B 20ﬁ ) =—| 12.2 _Zl;‘
Cyanide 022 041 0.27 0.35 0.04 0.30 0.29 0.57|\U 047|U _ 03U
Iron 8770 38600 24705 36320 6824 26476 25100| 17700 16000 26400 27@_0 _ - 13200 ; . 28300
Lead 5.40 266.00 16.47 23.81 35.07 26.49 11.35] 20.7 91 136 218 11.4 B 10.1 a3
Magnesium 2830 29100 10290 21500 6357 11940 7910 2830 13600 7980 4160 - 12900 . 10100 B
Manganese 207 2380 576 1054 326 693 523 233 470 1040 674 356| 434
Mercury 0.01 013 0.04 0.09 0.03 005 0.03 0.1 0.03]J 002|J 005)) 004U __ obo3ju
Nickel 1230 62.30 30.39 48.85 10.66 337! 28.25 12.3 176 524 _ 283 16.7 W5
Potasgsium 628 3160 1487 2510 507 1619 1350 982|J 1590 1350 o 2110 [ R 1o| _1_230 =
|Selenium 005 1.70 0.63 0.99 0.35 0.44 0.18] 3R} 0.641 032)U = 0.24)] 013 vl 0.211U)
Silver 0.01 0.87 0.46 0.75 0125 0.45 0394 . _l4jul B uJ 0s71UJ
Sodium 12.55 269.00 99.42 169.20 52.31 100.62 80.60) 364U 126]J 165(1 _66.3}) 136(3 l146|J
Thallium 0.07 1.20 043 087 0.26 0.34 0.18 A o ovu 1.5)U 023U
Vanadium 12 00 32.70 21.41 31.88 6.30 23.05 21.00 233 78 176 318 133 17
Zinc 34.70 126 00 67 80 107.85 20.55 76.90 65.00] 554 42,4 116 832 0 0
Notes
1) This table presents chemical analysis results from soil samples collected across SEDA
2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value,
and all non-detects (U or UJ qualifier) were taken at half value.
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Table 1-2

Statistical Comparison of Site Background Concentrations
of Metals {(mg/kg) in Soils at SEDA

SEAD-4 Remedial Investigation

Seneca Army Depot Activity =~
LOC_ID: $B813-1 SB13-1 $B813-1 MW13-6 MW13-6 MW13-6
QC CODE: SA SA SA SA SA SA
STUDY ID: ESI ES! ESI ESI ESI ESI '
TOP: 0 6 6 0 4 6
BOTTOM: 2 8 8 2 6 8
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL
SAMPLE DATE:  12/8/1993 12/8/1993 15-Dec-93 15-Dec-93 15-Dec-93
Units are mg/kg SAMP ID: SB13-1-1 SB13-1-2 SB13-1-3 SB13-6-1 SB13-6-3 SB13-6-4
Total Samples 57 COMPOUND VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q
95th Upper
Minimum | Maximum | Average 95th Standard | Confidence N
Compound Soils Soils Soils Percentile | Deviation Limit Median
Aluminum 5560 21000 13341 19480 4166 14422 13500 18300 82;0 j _l_l700 16000A k 1.3500 |0206 N
Antimany 008 680 356 5.97 218 3.31 285 s srur | 28|Us 32w o 2sius _29)W
Arsenic 2.30 21.50 5.08 8.23 2.69 592 4.60 7 62 _ _5,7 L I 46| _ =21 . " 2:3
Barium 33.90 159.00 78.43 117.60 26.46 85.30 73 20| 106 88.1 339 103 604 B 56.8
Beryllium 0.34 1.40 0.67 1.10 024 0.73 0.64 0921} 0421 0.54|) 092 omn 058]]
Cadmium 001 2.90 097 232 012 071 023 045U 0.36]U 027]U 031U __0a2s|u o028y
Calcium 1370] 293000 45450{ 120400 49976 58424 31800) 3570 87700 50300 _ sle0] 31800 45200
Chromium 10.30 32.70 2032 2952 5.85 2184 19.80 294 13.3 196 Co2s) 235 s
Cobalt 5.50 29.10 1139 18.96 444 12.55 10.60 12 7.2|J i 06 15| 13
Copper 9.70 62.80 20.99 3286 8.30 23.14 19.70 16 18.4 176| 1] | 214 145
Cyanide 0.22 041 0.27 0.35 0.04 0.30 0.29 061{U . 0.5/U 053U _oeu (2._53 U . 0.51|U
Iron 8770 38600 24705 36320 6824 26476 25100 32500 17400 P 2470(_) o 25309 . 220_0 ) 20700
Lead 5.40 266.00 16.47 23.81 3507 26.49 11.35 15 o _ 0 —— 138 11.6 17
Mag 2830 29100 10290 21500 6357 11940 7910 5890 20800 12600 3750 6640 5220
M 207 2380 576 1054 326 693 523 451 517 404 gy 234 i 508 556
Mercury 0.01 013 0.04 0.09 0.03 0.05 0.03 0.03|1 007|J 0.02/U 0031 = 0.01 /U 001U
Nickel 1230 6230 3039 48.85 10.66 33.71 2825 349 2 B 27| 419 33
P i 628 3160 1487 2510 507 1619 1350 2190 1390 1270| 1330 1120 1000 -
Selenium 0.05 1.70 0.63 0.99 035 044 0.18 0.26]J 0.56]J 0.58|] 12 o1y E 024()
Silver 0.01 0.87 0.46 0.75 0.25 0.45 0.39 09U 0.71[U 054U 0.62|U 0.49|U R 056|U
Sodium 12 55 269.00 99.42 169.20 52.31 100.62 80.60] 80.6(J 155 134} = 61.911 116]J R 141 (3
Thallium 0.07 1.20 043 0.87 026 0.34 0.18 0.43|J 0.43(J 0.6f§ J__ - 0,|8 U _0)4 u 022 u
Vanadium 12.00 32.70 214! 31.88 6.30 23.05 21.00] 327 13.3 163 A 185 13.8
Zinc 3470 126 00 6780] 10785 20,55 76,90 65.00 81.9 ] 562 453 625 64.7 393
Notes.
1) This table presents chemical analysis results from soil samples collected across SEDA.
2) For statistical calculations, all detects (no qualifier or I qualifier) were taken at full value,
and all non-detects (U or UJ qualifier) were taken at half value.
p\pitiprojects\seneca\backgndispss\Bktable.xlsComplete-table Page 9 of 11 6/15/2000




Table 1-2

Statistical Comparison of Site Background Concentrations

of Metals

(mg/kg) in Soils at SEDA

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOC_ID: SB17-1 SB17-1 SB17-1 $B26-1 $B26-1

QC CODE: SA SA SA SA SA

STUDY ID: ESI ESI| ESI ESI ESI

TOP: 0 2 4 0 2

BOTTOM: 2 4 6 2 4

MATRIX: SOt SOiL SOiL SOIL SOIL

SAMPLE DATE: 12/1/1993 12/1/1993 12/1/1993 11/17/1993 11/17/1993
Units are mg/kg SAMP ID: SB17-1-1 SB17-1-2 SB17-1-3 S$B26-1-1 $B826-1-2
Total Samples: 57 COMPQUND VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q

95th Upper
Minimum | Maximum Average 95 th Standard Confidence

Compound Soils Soils Soils Percentile | Deviation Limit Median i _ . . e R = _J e ol
Aluminum 5560 21000 13341 19480 4166 14422 13500 13700 18100, 8700| 5560 n o040
Antimony 0.08 6.80 3.56 5.97 2.18 331 285 1L7{UL ngul - _=9iu) o Auw | eTiul
Arsenic 2.30 21.50 5.08 8.23 269 5.92 4.60 L | 52 Y= 32 =8
Barium 33.90 159.00 78.43 117.60 26.46 85.30 73.20] l_07 _ 114 59.4 .12 437
Beryllium 0.34 1.40 0.67 1.10 0.24 073 0.64 073 0911 042\ 035 B 041
Cadmium 001 2.90 097 232 072 0.71 023 omu _0nu_ o 0s6jU__ __o4ju | o42u
Calcium 1370] 293000 45450 120400 49976 58424 dsooff 2870 _20000] 72800 2930000 | 4a7m00]
Chromium 1030 32.70 2032 2952 5.85 2184 19.80 176] P i s 103 .7
Cobalt 5.50 29.10 1139 18.96 444 12.55 10.60 99y o — _ 88] sz Ji- WS
Copper 9.70 62.80 20.99 3286 8.30 2314 970 464 269 Y o 143
Cyanide 0.22 04 0.27 0.3s 0.04 030 0.29 0|NA CONA | oNA 048U | os7U
Iron 8770 38600 24705 36320 6824 26476 25100 25100 29900 18800 -t _ 8770 _ 19100
Lead 5.40 266.00 16.47 23.81 35.07 26.49 sk _266 4l = 50 633] — . 85
Magnesium 2830 29100 10290 21500 6357 11940 7910 3330 8490 18100 29100 _ _ 9160
[Manganese 207 2380 576 1054 326 693 523l 547 487 1 309 551]
Mercury 0.01 0.13 0.04 009 0.03 005 003  oos)t 006[J ool 002U 0.02|U
Nickel 1230 62.30 30.39 4385 10.66 337 28.25 19.1 a2 =5kl . 316[R _239]
P 628 3160 1487 2510 507 1619 1350] - _628] o = 1560 |090~ = l_7l0 — i 9_0J 2
Sel 005 1.70 0.63 0.99 035 0.44 0.18 _oz2s55w1 0.24|U) 0.14|U) 0.13|UJ i (261
Silver 0.0 0.87 0.46 0.75 025 045 039 1.5/U 15U ouju_ 0.92/Us _ ossjur
Sodium 12 55 269.00 99.42 169.20 52.31 100.62 80.60] N 46.2)) 74.6|1 1370 _ 192J 108|J
Thallium 0.07 120 0.43 0.87 0.26 034 0.18 0.28|UJ 0.26{UJ 0.15)UJ 0.73|U 0.17|U
Vanadium 1200 3270 21.41 31.88 6.30 23.05 21 00] 23.1 2% 13.9 il 127 = _ 144 ~
Zinc 34 70 126.00 67.80 107.85 20.55 76.90 65.00 934 80.2 57.1 283 /R 90.6
Notes'

1) This table presents chemical analysis results from soil samples collected across SEDA.
2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value,

and all

detects (U or UJ q

p\pit\projects\seneca\backgndispss\Bktable.xlsComplete-table

lifier) were taken at half value.
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Table 1-2
Statistical Comparison of Site Background Concentrations
of Metals (mg/kg) in Soils at SEDA

SEAD-4 Remedial Investigation

Seneca Ammy Depot Activity

LOC_ID: SB4-1 SB4-1 SB4-1 SB4-1 TP57-11

QC CODE: SA [o]V] SA SA SA

STUDY ID: ESI ESI ESI ESI ESI

TOP: 0 0 4 8 3

BOTTOM. 2 2 6 10 3

MATRIX: SOIL SOIL SOIL SOIL SO

SAMPLE DATE: 12/6/1993 12/6/1993 12/6/1993 12/6/1993 11/8/1993
Units are mg/kg SAMP ID: SB4-1-1 SB4-1-10 SB4-1-2 SB4-1-3 TP57-11
Total Samples 57 COMPOUND VALUE Q VALUE Q VALUE Q VALLE Q VALUE Q

95th Upper ¥
Minimum | Maximum Average 95 th Standard Confidence

Compound Soils Soils Soils Percentile | Deviation Limit Median
Alumi. 5560 21000 13341 19480 4166 14422 13500 14800 21000 15?00 W L l92b0 = 7 " 14600 N
Antimony 008 680 356 5.97 218 331 2385 asjus sl | s|us 28w TEI
Arsenic 230 21.50 5.08 8.23 2,69 592 460 62 42 ) 39| 25 59
Barium 33.90 159.00 78.43 117.60 26.46 85 30 73.20 72 97.7 4043 812 . ; 120
Beryllium 034 1 40 0.67 110 024 0.73: 0.64 073|J 0.641] 0.74|J 1 _O.BI J
Cadmi 0.0l 2.90 0.97 2.32 072 071 0.23 047|U 037U _og9u | oe2lu | omu_
Calcium 13700 293000 45450] 120400 49976 58424 31800 4800 2460 30000 | tas00| | 22300
Chromium 10.30 32.70 20.32 29.53 5.85 2184 19.80 232 279| i) — 321 201
Cobalt 5.50 29.10 1139 18.96 444 1255 10.60 13 590 I e e 1| M 881
Copper 970 62.80 20.99 32.86 8.30 2314 19.70 14.1 sl SN e8] | sl o
Cyanide 022 041 027 03s 004 030 0.29 0.52|U _ os3u . oes3iu | 047U __os4lu
Iron 8770 38600 24705 36320 6824 26476 25100 27500 __ 19500 34300 _ 37%00| 24900
Lead 5.40 266.00 16.47 23.81 35,07 26.49 1135 ool 9.8)) aslat 1 " 4 oy _ns
Magnesium 2830 29100 10290 21500 6357 11940 7910 4270 4460 . _m3o| __8040| | 5360
Manganese 207 2380 576 1054 326 693 523 615)1 o)1 - of .o " 329
Mercury 0.01 013 0.04 0.09 0.03 0.05 0.03 0.05|3 0.04]) X _oo04)y 004
Nickel 12.30 6230 30.39 48.85 10.66 33.7) 28.25 278 sl - el | =gl | 25.7
Potassium 628 3160 1487 2510 507 1619 1350 1250 2490 aseo) | 2030 1430 L
Seleni 005 1.70 0.63 0.99 0135 0.44 0.]81 04(J 023)) _ 009U __ 014 U__ 1 046))
Silver 0.01 0.87 046 0.75 0.25 0.45 0.39] 093 U 0.74|U 0.98 U_ s 0.64 J__ 1.4{UJ
Sodium 12.55 269.00 99.42 169.20 52.31 100.62 80.60 438U _3_9,2 J - .105 J_ 91.6(J 93]
Thallium 0.07 1.20 0.43 087 0.26 0.34 0.18] 023U 023U 4 0.16 U_ . 024 u = 0.17|U
Vanadium 12.00 32.70 214} 31.88 6.30 23.05 21.00] 286 31 22% 293 278
Zinc 34,70 126.00 6780 107 85 20.55 76.90 65.00 79.6 72.1 l—02 115 57-9

Notes

1) This table presents chemical analysis results from soil samples collected across SEDA

2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value,
and all non-detects (U or UJ qualifier) were taken at half value

p\pit\projects\seneca\backgnd\spss\Bktable xIsComplete-table Page 11 of 11 6/15/2000



SENECA SEAD-4 DRAFT FINAL RI REPORT

The Moscow shale (a member of the Hamilton group) is soft, gray, and fissile. This shale is
extensively jointed and weathered at the contact with the overlying till. Joint spacings are from 1
inch to 4 feet based upon surface exposures. Three prominent joint directions are evident in the
shale (N 600 E, N 300 W, and N 20° E) with the joint dips being primarily vertical (Mozola, 1951).
Merrin (1992) also cites three prominent vertical joint directions of northeast, north-northwest, and
east-northeast in outcrops of the Genesse Formation 15 miles southeast of SEDA near Ithaca, New
York. Cores performed in the upper 5 to 8 feet of the bedrock at SEDA revealed low Rock Quality
Designations (RQDs), i.e., less than 5 percent with almost 100 percent recovery suggesting a high
degree of weathering in this upper zone (Parsons ES, 1994b; Metcalf & Eddy, 1989). The shale is

significantly less fractured below this depth.

1.4.3 Regional Hydrogeologic Setting

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

Regionally, the water table aquifer of the unconsolidated surficial glacial deposits of the region
would be expected to flow in a direction consistent with the dropping ground surface elevations.

Geologic cross-sections from Seneca Lake and Cayuga Lake have been constructed by the State of
New York, (Mozola, 1951). This cross-section information, along with groundwater flow
directions established at numerous sites on SEDA and stream drainage patterns in the area, suggests

that a groundwater divide exists approximately half way between the two finger lakes; the divide is
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SENECA SEAD-4 DRAFT FINAL RI REPORT

believed to run approximately parallel to Route 96 near the eastern boundary of SEDA. Further
evidence for the divide is provided in Parsons ES (1995). SEDA is located on the western slope of
this divide and, therefore, regional groundwater flow on the depot is expected to be west toward

Seneca Lake.

A substantial amount of information concerning the hydrogeology in the area has also been
compiled by Mozola (1951). This report has been reviewed in order to better understand the
hydrogeology of the area surrounding SEDA. The report indicates that within a four (4) mile radius
of SEDA there are a number of wells from which geologic and hydrogeologic information is
available. This information includes: 1) the depth; 2) the yield; and 3) the geological strata through
which the wells were drilled. 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, in stratigraphic order from the ground
surface, include: 1) an unconfined overburden aquifer consisting of Pleistocene deposits of till
and weathered shale, 2) a confined bedrock aquifer consisting of competent shale, and 3) a deep
confined aquifer within beds of limestone underlying the competent shale. As of 1957, six wells
tapped the overburden aquifer, twenty-five wells utilized water from the competent shale 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 was thirty-six feet. The geologic
material which comprises this aquifer is generally Plesitocene till, with the exception of one well
located northeast of the site. This well penetrates a localized outwash sand and gravel deposit.
The yields from the five wells in the overburden range from 4 to 15 gpm. The one well located
in the outwash sand and gravel deposit, drilled to 60 feet, yields only 5 gpm. A 20-foot hand dug

well, located to the southeast of the outwash well, yields 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 the Hamiiton Group, the average yields (which are less than 15
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gpm) are consistent with what would be expected for shales (LaSala, 1968). Accordingly, the

majority of the wells in the area tap the competent shale aquifer.

The limestone aquifer is between 100 and 700 feet deep. The deeper portions of this bedrock
(i.e. at depths greater than 235 feet) have provided yields up to 150 gpm. Although the
occurrence of water derived from limestone is considered to be unusual for this area and is more
commonplace to the north, these high well yields may be attributable to the effects of solutioning
on the Onondaga limestone, which is at the base of the Hamilton Group. Solution effects on
limestones (and shales that contain gypsum) in the Erie-Niagara have been reported by LaSala
(1968). Based on well yield data, the degree of solutioning is affected by the type and thickness
of the overlying material (Mozola, 1951). The limestone aquifer is considered to comprise a
separate source of water for the area compared to water derived from the upper aquifers. Despite
the high yields, however, 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.

The geologic study of the area by Mozola (1951) determined three reasons for the lack of
hydrologic interconnection between the groundwater near the surface and the deeper aquifers. First,
the shales in this region are relatively impermeable, i.e., absorbing, transmitting, and yielding water
very slowly. Joints and other openings in the shales are generally very narrow or are filled with
fine silt and clay. This impermeability tends to inhibit downward seepage of water from the
surficial deposits. Second, the slope of the bedrock and the land surfaces toward the Finger Lakes
favors rapid drainage of surface water. Third, the overlying glacial drift (i.e., till) is considered too

thin to hold large quantities of water for gradual recharge of the bedrock.

1.4.4 Hydrogeology at SEDA

Physical characterization studies at 27 sites at SEDA provide some important information on the
behavior of the till/weathered shale and competent shale aquifers. The areas addressed below
include groundwater flow directions, hydraulic conductivity results, groundwater velocities, and a

general conceptual model for groundwater flow at SEDA.

Groundwater flow directions at SEDA are generally to the west based on water table maps prepared
for 27 sites on the Depot. However, there are occasions where local topography and/or water

bodies cause groundwater to flow in other directions. Water table maps from several of these 27
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sites provide additional evidence for a groundwater divide near and approximately parallel to Route
96 near Romulus, New York (i.e., on the eastern flank of SEDA) (Parsons ES, 1995a and 1996).

East of the divide groundwater flows into Cayuga Lake and west of the divide it flows into Seneca
Lake.

Hydraulic conductivity data are available from numerous sites at SEDA. Generally, the hydraulic
conductivity values for the till/weathered shale aquifer range between 104 cm/sec and 103 cm/sec.
The typical range for tills described by Freeze and Cherry (1979) is between 10-4 cm/sec and 10-10
cm/sec. Hydraulic conductivities for the competent shale generally range from 10-* cm/sec to 106
cm/sec, based on data obtained from the Ash Landfill. The average hydraulic conductivities for
approximately 0- to 20- foot and 20- to 40- foot zones in the competent shale were 7.1x10-> cm/sec
and 1.4x10-5 cm/sec, respectively, based hydraulic conductivity testing performed on a total of 10
wells installed in bedrock (Parsons ES, 1994b).

Three years of historical water table data collected at the Ash Landfill site provide information for a
conceptual model of the overall behavior of the till/weathered shale aquifer at SEDA (Parsons ES,
1994b). For the relatively thin till/weathered shale aquifer, historical data sampled as part of the
Ash Landfill RI indicates fluctuations in the water table of as great as 8.7 feet occur in the
monitoring wells. It is noteworthy that at certain times of the year, the saturated interval becomes
quite thin (approximately | to 3 feet thick) and even dries up at some locations. Based on these
historical data, these wells exhibit rhythmic, seasonal water table and saturated thickness
fluctuations (Parsons ES, 1995). The saturated interval is at its thinnest (generally between 1 and 3
feet thick) in the month of September and its thickest (generally between 6 and 8.5 feet thick)

between the months of December and March.

Mozola (1951) states that groundwater in Seneca County is derived almost entirely from
precipitation within the County. To investigate historical precipitation events and the likely
relationship between fluctuations in the water table and these precipitation events, monthly
precipitation data for the years 1990 through most of 1993 were obtained from the Aurora Research
Farm located approximately 10 miles east of the site. Although no definitive trend is depicted by
the data, they generally show higher amounts of precipitation in the spring (March and April) and
fall (September) and relatively lower amounts in the summer (with the exception of the month of
July 1992) and winter (January and February). These data alone do not explain the observed water

table fluctuations.
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The rhythmic behavior of the aquifer is not solely controlled by precipitation events, rather it is
more likely affected by a combination of precipitation amounts and evapotranspiration rates. This
later phenomenon is affected by temperature, exposure to the intensity of the sun, velocity of the
wind, and the amount of vegetation. Horizontal flow is not believed to play a major role in
discharging water from the till/weathered shale unit, which has a relatively low hydraulic
conductivity. Based on results from vertical connection tests conducted at the Ash Landfill and
SEAD-25 and 26, low degrees of downward movement may be possible from the till/weathered
shale aquifer to the competent shale aquifer. However, no strong downward vertical gradients are
believed to occur on-site. Therefore, downward flow is also believed to be minimal compared to

evaporative losses.

Therefore, based on the hydrographs for the welis at the Ash Landfill, a conceptual model for the
till/weathered shale flow system is that the high water table in the late fall and winter is sustained
through the spring by generally high precipitation amounts, snow melting events (predominantly in
March and April) and low evapotranspiration rates. Decreasing precipitation accompanied by an
increase in evapotranspiration (due to an increase in temperature and more vegetation uptake) in the
summer results in little recharge to the aquifer and thus a fall in the water table. In the summer,
evapotranspiration at the surface causes water to move up from the water table to the surface by
capillary action, a phenomenon noted by deMarsily (1986). In the fall (September and October)
there is generally an increase in precipitation and a decrease in evapotranspiration, which accounts
for the increasing water table elevations that are sustained through the winter months and into the
spring. Supporting evidence for the concept of evapotranspiration losses from groundwater and

water table fluctuations is provided in Parsons ES (1995 and 1996).

The nature of fractures observed in the competent shale at the Ash Landfill suggests that
groundwater flow in the shale aquifer may approach equivalent porous media (EPM) flow
conditions (Parsons ES, 1996). Additionally, Merrin (1992) suggests that groundwater flow
through fractured siltstones approximately 15 miles south of SEDA near Ithaca, NY might

approximate EPM conditions.
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1.4.5 Regional Topography

SEDA lies on the western side of a series of north-to south-trending rock terraces that separate
Cayuga Lake on the east and Seneca Lake on the west. The rock terraces range in elevation from
490 feet above MSL in northern Seneca County to as much as 1,600 feet above MSL at the
southern end of the lakes. Elevations on SEDA range from 450 feet above MSL on the western
boundary to 760 feet above MSL in the southeast corner. The Depot's land surface generally slopes

downward to the west and upward to the north.

1.4.6 Regional Climate

Table 1-3 summarizes climatological data for the SEDA area. The nearest source of climatological
data is the Aurora Research Farm in Aurora, New York, which is approximately ten miles east of
SEDA on the east side of Cayuga Lake. This research Farm is administered by the Northeast
Regional Climate Center located at Cornell University in Ithaca, New York. Only precipitation and
temperature measurements are available from this location. The other data reported in Table 1-3
were taken either from isopleth drawings from a climatic atlas, or from data collected at Syracuse,
New York, which is 40 miles northeast of SEDA. Meteorological data collected at Seneca Army
Depot Activity and Ithaca, NY were used to prepare the wind roses presented in Figure 1-9. A cool
climate exists at SEDA with temperatures ranging from an average of 230F in January to 69°F in
July. Marked temperature differences are found between daytime highs and nighttime lows during
the summer and portions of spring and autumn. Precipitation is unusually well-distributed
throughout the year, averaging approximately 3 inches per month. This precipitation is derived
principally from cyclonic storms that pass from the interior of the country through the St. Lawrence
Vailey. 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 due

south.

Daily precipitation data measured at the Aurora Research Farm in Aurora, New York for the period
(1957-1991) were obtained from the Northeast Regional Climate Center at Cornell University. The
average monthly precipitation during this 35-year period of record is summarized in Figure 1-10.

The maximum 24-hour precipitation measured at this station during this period was 3.9 inches on
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Table 1-3

Climatological Data for Seneca Army Depot Activity

°F

et

Month _ . Temperature (1)
_ | Maximum | Minimum
January 30.9 14.0
February 324 14.1
March 40.6 JF 234 N
April 54.9 34.7
May 66.1 429
June 4 76k | 5311
July 80.7 57.2
August 78.8 55.2
September % Pal= | 49.1 |
October 61.2 395
November 47.1 314
December |  35.1 204 i
Annual | 563 [ 363
Period Mixing
S __| Height(2), m
Moming (Winter) | 900
Morning (Spring) ol 700 )
Morning (Summer) 500 .
Moring (Autumn) | 600
Morning (Annual) | 650
Afternoon (Winter) | %0
Afternoon (Spring) | 1600 |
Afternoon (Summer) i 1800
Afternoon (Autumn) | 1300_
Afternoon (Annual) | 1400
Notes:

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

Mean

%5
233
32,0
44.8
54.5
64.6
69.0
67.0
60.7
50.3
39.3
27.8
46.3

Wind

+_Speqd (2), m/s_

I~ 3 00 0 ON L LN

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Mean Precip-
itation (1), in._
1.88
2.16
2.45 }
2.86
3.17
3.70
3.46
3.18
295
2.80
3.15
28 |
3433 ]

Mean Relative

_Humidity (%)
70

70
70
70
70
70
70
70
70
70
70
70
70

Percent |  Mean Number of Days (4)
_ Sunshine | Clear | Partly Cloudy | Cloudy_
35 3 7 21
50 3 6 19
Lo | e M 5 e
50 6 7 =l
50 6 10 15
s |8 | 10| 1
60 8 13 10
60 8 1 12
60 7 11 12
F 50 7 = 8 16
30 2 6 2
30 2 | s NN
50 e | 101 | 200 |

Mean Annual Pan Evaporation (3), inches : 35
Mean Annual Lake Evaporation (3), inches : 28

Number of episodes lasting more than 2 days (2), (No. of episode-days) :

i

Mixing Height < 500 m, wind speed <2 m/s :

0(0)

Mixing Height < 1000 m, wind speed <2 m/s: 0 (0)
Number of episodes lasting more than 5 days (2), (No. of episode-days) :

Mixing Height < 500 m, wind speed <4 m/s :

0(0)

2) Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution throughout the Contiguous United States. George C. Holzworth, Jan. 1972.
3) Climate Atlas of the United States. U.S. Department of Commerce, 1983.
4) Climate of New York Climatography of the United States No. 60. National Oceanic and Atmospheric Administration, June 1982. Data for Syracuse, NY.
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September 26, 1975. Values of 35 inches mean annual pan evaporation and 28 inches for annual
lake evaporation were already reported in Table 1-3. An independent value of 27 inches for mean
annual evaporation from open water surfaces was estimated from an isoplethed figure in "Water

Atlas of the United States" (Water Information Center, 1973).

In general, climatological conditions that tend to promote good dispersions are high ambient
temperatures, high wind speeds, low precipitation amounts, and a preponderance of clear skies. As
Table 1-3 shows, temperatures tend to be highest from June through September. Precipitation and
relative humidity tend to be rather high throughout the year. The months with the maximum
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.

However, 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). Information on the frequency of inversion episodes
for a number of National Weather Service stations is 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 at which inversion information is available are
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 Genesee-Finger Lakes Air Quality Control Region
(AQCR). The AQCR is designated as "non-attainment" for ozone and "attainment" or
"unclassified" for all other criteria pollutants. Data for existing air quality in the immediate area
surrounding the SEAD, however, cannot be obtained since the nearest state air quality stations are
40 to 50 miles away from the depot (Rochester of Monroe County or Syracuse of Onondaga
County). A review of the data for Rochester, which is in the same AQCR as SEDA, indicates that
all monitored pollutants (sulfur dioxide, particulates, carbon monoxide, lead, 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 may not be representative of the SEDA

area which is in a more rural area.
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1.4.7 Regional/Local Land Use

Historically, Varick and Romulus Townships within Seneca County developed as agricultural
centers supporting a rural population, however, there was a significant increase in the populations

of these two centers in 1941 when SEDA was opened.

Land use in the region surrounding SEDA is largely agricultural, with some forestry and public
land uses (i.e., school, recreation, and state parks) (Figure 1-11). Agricultural land uses are
categorized as inactive or 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. The
USGS quadrangle maps for the Towns of Ovid and Dresden, New York (1970), New York State
Department of Transportation (DOT) quadrangles for Romulus, New York (1978) and Geneva
South, New York (1978) do not indicate land designated for dairy production in the vicinity of
SEDA. Forested land adjacent to SEDA is primarily under regeneration although there are sporadic
occurrences of mature forest. 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, New York). Sampson State Park encompasses approximately 1,853 acres of

land and includes a boat ramp on Seneca Lake.
1.5 OFF-SITE WELL INVENTORY

The section identifies private drinking water wells near SEAD-4. Knowledge of off-site wells is
required when assessing any potential threats to drinking water supplies from releases at the site
being investigated. Five drinking water wells were identified within a one-mile radius of SEAD-4
(Figure 1-12). Three of the wells are located at the Seneca Army Airfield and two wells are private
private drinking water wells. There are no public water supply wells within a one-mile radius of

the site.
1.6 REPORT ORGANIZATION

The remaining sections of this report describe the investigation programs, the results of the data
collected during the RI and identify the magnitude and extent of impacts at the site. The first part
of Section 2.0 (Study Area Investigation) presents the methodologies used during the field
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investigations. This is followed by a discussion of the technical approach of the RI and the
rationale for choosing the locations investigated during the field program. This section relates the
investigation programs (i.e., geophysical, surface water and sediment, soils, groundwater, and
ecological) to the important site features and characteristics, and sources of contamination. Section
3.0 discusses the results of the investigation programs, specifically, surface features, ecology,
surface water hydrology and sediments, geology and hydrogeology. The nature and extent of
contamination on and off-site is discussed in Section 4.0. Section 5.0 (Contaminant Fate and
Transport) provides a discussion of the mechanisms involved in the weathering and transport of
constituents found at the site. Section 6 (Baseline Risk Assessment) evaluates the risk to human »

health and the environment. Appendices contain the supporting data for this report.
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2.0 STUDY AREA INVESTIGATION

2.1 INTRODUCTION

A conceptual understanding of the site conditions at SEAD-4 was developed as part of this
CERCLA investigation. This investigation combined the present data with additional hydrologic,
geologic, ecological, and chemical information that was obtained from the previously completed
ESI to provide a comprehensive CERCLA Remedial Investigation report.

This CERCLA investigation was conducted in two phases. The first phase of the investigation was
the ESI, which began in the fall of 1993. A detailed description of the tasks associated with each
phase of this program is presented in the Workplan for CERCLA Expanded Site Investigation
(ESI) of Ten Solid Waste Management Units (Parsons ES, January 1993), hereafter referred to as
the Ten SWMU ESI Workplan. The Expanded Site Inspection of Seven High Priority SWMUs
Report (Parsons ES, 1995), which included SEAD-4, was prepared after the completion of the ESI

fieldwork and provided the basis for the work required to complete the remedial investigation.

The second phase of the CERCLA investigation was the RI, which began with the field program in
the fall of 1998. The description of the tasks involved with each phase of this program were
presented in two documents. The first document was the Generic Installation Remedial
Investigation/Feasibility Study (RI/FS) Workplan (Parsons ES, 1995b), hereafter referred to as the
Generic RI/FS Workplan. The second document was the SEAD-4 Project Scoping Plan for
Performing a CERCLA RI/FS (Parsons ES,1996). The following sections describe, in detail, the
ESI and RI work completed by Parsons ES to further characterize the environmental setting and

chemical impacts at the site.

The Ten SWMU ESI  workplan was approved by the U.S. Environmental Protection Agency
(EPA). Region 11, and NYSDEC, prior to initiation of fieldwork in November 1993. The Generic
RI/FS workplan was approved by the EPA Region II and NYSDEC in September 1995.
Subsequent to this approval, revisions were made to the Generic RI/FS workplan in May 1996 in
response to further comments made by the EPA. The SEAD-4 Project Scoping Plan was finalized
in October 1996. Together, the workplans described the following field tasks:

. Surveying (ESI and RI), A
o Geophysical Investigation (ESI and RI),
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o Soil Sampling (ESI and RI),

° Groundwater Investigation (ESI and RI),

° Surface Water/Sediment Investigations (ESI and RI), and
o Building Investigation (RI).

The general methods used for the ESI and RI as well as information specific to the field

investigations at SEAD-4 are presented in the following sections.
22 SITE SURVEY PROGRAM

Two site survey programs were conducted at SEAD-4, one for the ESI field program and one for

the RI field program.

The initial site survey program, which was conducted for the ESI, consisted of field reconnaissance,
ground control, aerial photogrammetry, and a field survey of the location, identification, and
elevation of monitoring wells, soil borings, geophysical lines, and any other sampling points
associated with the ESI field program. A reconnaissance of the sites was performed to locate
general site features and confirm the presence of significant features (i.e., buildings, utilities access
to roads, sample locations, etc.) identified in the Ten SWMU ESI Workplan. All sample locations
were identified and marked during this initial survey. SEDA was photographed from the air on
December 14, 1993 for the purpose of constructing a photogrammetric site plan with 2-foot contour
intervals. This photogrammetric map was used as the basis for individual site base maps. Ground

control was performed during the period from November of 1993 through February of 1994,

For the RI field program, the site survey consisted of field reconnaissance and a field survey.
Again, the site reconnaissance was performed to locate general site features and confirm the
presence of significant features identified in the SEAD-4 Project Scoping Plan. All sample
locations were identified and marked with stakes and flagging during this initial survey.

Consideration was also given to the accessibility of the site with regard to drilling rigs and heavy

machinery.

Monitoring wells were located and surveyed upon completion of the ESI field program and the RI
field program. All sample locations and monitoring well locations were surveyed after the surface
completion and installation of the locking cap guard pipe. At each monitoring well location, three

elevations were measured: the top of the outer protective casing at the point opposite the lock or
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bolt on the guard pipe, the top of the inner PVC riser pipe, and at the finished concrete pad adjacent
to the outer well casing. All of the surveyed locations were referenced to the New York State Plane

Coordinate System.

The site surveys for the ESI and RI at SEAD-4 were combined to form the basis for complete
survey for the RI, and they provide accurate site base maps that were used for the following

purposes:

1. Locating the environmental sampling points associated with the RI field program;

2. Providing accurate and current information regarding the topography and site conditions;

3. Estimating the volume of impacted soils and sediments which may require a remedial
action;

4. Mapping the direction of groundwater flow and computing the velocity of groundwater;
and

5. Mapping the extent of any impacted groundwater above established ARAR limits.

The location, identification, coordinates, and elevations of all control points and all of the
environmental sampling points were plotted on the site base maps to show their location with
respect to surface features within the project area. The SEAD-4 site plan is presented in Figure
1-3.

23 GEOPHYSICAL INVESTIGATION

A geophysical investigation was carried out for both the ESI and the RI. The geophysical
investigation for the ESI was tailored to track groundwater flow so that the direction of possible
contaminant flow could be followed and to determine the location of a suspected leach field. For
the RI, the investigation was geared toward verifying whether or not specific pits or concrete tanks

existed in certain areas of the site.

ESI Program

As part of the ESI geophysical investigation, four 115-foot seismic refraction profiles were
performed along two lines laid out perpendicular to each other. Data from the surveys were used to

determine the direction of groundwater flow. then, when necessary, the location of the monitoring

Page 2-3
June 2000 PAPIT\Projects\SENECA\S4RITEXTA\Dr FinahSECT2¢.DOC



SENECA SEAD-4 DRAFT FINAL RI REPORT

wells was adjusted to locate a well upgradient and a well downgradient of the possibly

contaminated area.

The exact location of the suspected leach field, west of the Munitions Washout Facility, was
unknown. To determine the location of the leachfield, ground penetrating radar (GPR) and
electromagnetic (EM-31) surveys were performed. GPR was the primary geophysical method with
the EM-31 providing backup geophysical data. The objective of these surveys was to delineate the
suspected leach field and subsurface pipes and structures that may have serviced the suspected
leach field (Figure 2-1). A grid of GPR and EM-31 data was collected over the area of the
suspected leachfield location. The GPR data was collected continuously along the lines spaced at
10-foot intervals and along selected cross-lines (Figure 2-1). Electromagnetic measurements were
made on the same lines and cross-lines with measurements taken at 5-foot intervals.

Approximately 5,000 linear feet of GPR profiles were acquired and approximately 4,100 linear feet

of EM data was collected in the area.

In addition, GPR and EM-31 profiles were performed in the area between the pond and the former
Munitions Washout Facility to identify the location of the former 6 clay pipe through which
wastewater was discharged. Six profiles, spaced at 100-foot intervals, were surveyed to locate the

former ditch. These profiles were approximately 300 feet in length.

RI Program

As part of the geophysical investigation for the RI, EM-31 and GPR surveys were performed
around the north, south, and east sides of Building 2076 to determine the existence of an
underground concrete tank or pit used for laundry wash water that was suspected to be
contaminated with explosives. The EM-31 survey was performed on two 10- by 10-foot grids. The
survey lines were delineated using a hand held compass. Any anomalies found with the EM-31
were followed up with GPR. NAEVA Geophysics, Inc. conducted the survey on January 5, 1999.
Their report is presented in Appendix A of this report.

Contour maps were generated of the in-phase and quadrature components of the electromagnetic
field. The in-phase data showed no anomalous features in the subsurface; however, the quadrature

map showed a north-south trending conductivity anomaly south of the building.
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As part of the RI field program, bi-directional GPR profiles were collected over the EM-31
quadrature anomaly south of Building 2076. Three profiles crossed the anomaly transverse to its
long axis, and one profile followed the long axis over the center of the anomaly. All four profiles
showed a large, hyperbolic reflector in each record. The GPR data suggests that there is a large

object in the subsurface south of Building 2076.

2.3.1 Seismic Refraction Methodology

Seismic refraction surveys were performed at SEAD-4 to determine the direction of groundwater
flow by measuring either the depth to the water table or the depth to bedrock. These data, along
with topographic information, were used to more accurately locate the up- and downgradient

monitoring wells.

Four 115-foot seismic refraction transects were laid out at SEAD-4. They were approximately
equidistant from the center of SEAD-4 and each other with each transect pointing toward the center
of the site. The shot point locations were located along each profile and were used to define each
individual seismic spread. The seismic data were collected using an industry standard 12- or 24-
channel seismograph. When the geophones were placed on asphalt or concrete, small metal base
plates replaced the metal spike on each geophone. The geophones placed on asphalt or concrete
were weighted down using small 2 to 3 pound sand bags to improve overall coupling with the
ground and to help minimize background noise levels. Geophone spacings were held at 5- foot

intervals throughout the survey.

Once the seismograph setup was complete and data collection was ready to commence, the
background noise level at each geophone location was monitored. The background noise was
displayed on the seismograph CRT as a series of moving bars, the amplitude of which is
proportional to the background noise level. This review provided information on ambient noise
levels, while also highlighting malfunctioning geophones. Geophones that displayed a high level of

noise were moved or had their placement adjusted.

An impact or dropped weight was used as the seismic energy source. Due to the shallow nature of
the water table (i.e., geﬁerally less than 10 feet in depth) a low energy source was sufficient to
accurately image the water table surface. Three shots were fired for each geophysical spread
located at the spread ends and spread center. A paper copy of each seismic record was made in the

field. Each record was reviewed for quality to insure that adequate signal to noise levels were
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present for the shot. Upon initial acceptance, a preliminary velocity analysis was performed in the
field to define the subsurface structure along each spread. This preliminary review focused on
determining if the water table surface had been properly resolved. Upon final acceptance of each
shot, the seismic record was annotated to identify the transect number, the spread number, the shot
point number, and the shot point location. After each record was reviewed, accepted, and
annotated, the data collection procedure was repeated for the remainder of the shot points for each

spread.

Subsequent to the seismic data collection, a survey was performed to provide X,Y,Z station
information for the seismic shot point locations to + 1.0 feet horizontally and + 0.1 feet vertically.

These data were used during seismic data reduction and seismic modeling.

The seismic refraction method relies upon the analysis of the arrival times of the first seismic
energy at each geophone location to provide details about the subsurface geology. The time when
the seismic energy arrives at each geophone location is referred to as the first break. Each seismic
record was reviewed, both using the seismograph CRT and the paper records. to determine the first
breaks at each geophone. This analysis was preliminarily performed in the field with the data
checked after the completion of the field program. These first break data values were tabulated and

used to create time-distance plots as described below.

For each seismic spread, a graph was made of the first break determinations for all of the spread
shot points. These graphs display, in an X-Y plot, the first breaks (time) versus the geophone
locations (distance). These time-distance plots form the basis of the geophysical interpretation.

The time-distance plots were individually analyzed to assign each first break arrival to an assumed
layer within the subsurface. It is estimated that up to four distinct seismic layers exist at the site.

These include the unsaturated and saturated surficial deposits, the weathered bedrock, and the
competent bedrock. In general, these various layers can be grouped into broad ranges of seismic
velocities. As an example, unsaturated deposits will generally have a seismic velocity of less than
2,500 feet per second. By comparison, the saturated deposits should have seismic velocities in the
range of 4,500 to 5,500 feet per second. The time-distance plots were interpreted to yield the
velocity distribution within the subsurface. Each first break arrival was assigned to one of the
above mentioned layers. This velocity analysis and layer assignment formed the basis for the data

files to be used during the seismic modeling.
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Once the first break analysis and layer assignments were complete, input seismic data files were
created for use in the seismic modeling software. The input files included all of the information
pertaining to the spread geometry, shot point locations and depths, first break arrivals, and layer
assignments. The elevation data was also inputted into the computer files. The computer program,
SIPT (Scott, 1977) was used to model the seismic data. SIPT is an interactive computer program
developed by the United States Geological Survey for the inverse modeling of seismic refraction
data. This program uses input seismic refraction data to create two-dimensional cross-sectional
models of velocity layering within the subsurface. The program uses the delay-time method to
produce a first approximation of the subsurface velocity layering. This approximation is then
refined through the use of iterative ray tracing and model adjustment to minimize the differences
between field-measured first arrival times and the forward modeled raypath times. The program
also provides various levels of velocity analyses that will be reviewed to provide diagnostic

information on the model solutions.

The results of the computer modeling were reviewed with the known geology of the site. The
subsurface velocity layering was attributed to known or expected geologic units. A detailed
analysis was made of the velocity distribution of the upper, unsaturated materials to ensure that,
near surface low velocity materials are not adversely affecting the data quality and interpretation.
The velocity distribution within the bedrock was also reviewed to provide information on the
presence and degree of weathering and to identify any lithologic or fracture related changes within

the bedrock.

Based upon the seismic refraction data and the logs from the various monitoring wells, two seismic
cross-sections were generated. These cross-sections show the land surface elevation and the
elevation of the water table and bedrock surfaces. The locations of bedrock piezometers, along

with the stratigraphic information derived from them, are shown on these cross-sections.

2.3.2 EM-31 Methodology

An EM-31 survey was conducted during both the ESI and the Rl field programs at SEAD-4. The
survey performed for the ESI generated information about locations of subsurface pipes, pits, metal
objects, and former ditches. The EM-31 survey was performed for the Rl to determine the

existence of an underground concrete tank which was thought to be near Building 2076.
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This EM-31 survey produced electromagnetic data that was collected using grid-based surveys. In
general, the grid-based surveys used 10- foot by 10- foot grid spacing. The individual EM-31
survey lines and station locations were established by using both hip chains and hand held

compasses.

A data logger was used to record the individual electromagnetic readings. Both the in-phase and
guadrature components of the electromagnetic field were measured and recorded. These data were
in turn stored on a computer and printed out at the end of each field day. A calibration area, free of
cultural interference, was established. The EM-31 response was measured at this area at the start of
each day. This check was made to insure that no significant meter drift occurred during each

survey.

Upon completion of each electromagnetic survey, the data was presented in both profile and
contour form. Both the in-phase and quadrature components were plotted. This multiple
presentation format aids in the interpretation of the data. All of these presentation aids were
interpreted to identify the locations of buried metallic objects, disposal pits, waste boundaries, and
areas of elevated subsurface soil apparent conductivities. These data were compared to the results
of the GPR surveys to provide as complete and accurate interpretation of the subsurface conditions

as possible.

The EM-31 instrument was calibrated by the manufacturer. This calibration can be rechecked in
the field but this requires that access to highly resistive rock outcrops is available. A secondary
field calibration was performed on a daily basis to insure repeatability of measurements and to
check against daily meter drift. This field calibration is the only performance evaluation that is
performed on these instruments. The EM-31 data was collected to evaluate only relative variations
in subsurface conductivities. The absolute terrain conductivity was required since the SEAD-4
objectives were to identify relative variations in subsurface conditions associated with waste

boundaries, buried metallic objects, etc.

2.3.3 GPR Methodology

GPR surveys were performed during both the ESI and Rl field programs. As part of the ESI, a
GPR survey of selected areas within SEAD-4 was conducted to locate buried structures including

buried or filled-in pits, trenches, and disposal areas, to identify the original ground surface beneath
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the berms, and to obtain more information about anomalies detected during the EM-31 surveys.

For the RI, a GPR survey was performed to locate an underground tank near Building 2076.

The GPR instrument was hand operated. As the equipment was pulled across the site, the reflected
radar pulses were transmitted to the receiver unit where they were converted to analog signals. The
analog signal was transmitted to the control unit where the signal was electronically processed and
sent to the graphic recorder. The graphic recorder produced a continuous chart display on electro-

sensitive paper. This real-time display enabled the operator to interpret the data on site.
24 BUILDING INVESTIGATIONS

Building investigations were only performed during the RI. The buildings were inspected to
evaluate the potential for source areas of contamination. Where possible, material handling
processes were identified and inventories were made of the equipment present in buildings. The
potential release mechanisms of floor drains and subterranean piping structures were documented.
Photographs of each building were taken and information pertaining to the photographs were

documented in a photo log.

Building samples were collected in order to determine the function of each building and its
potential contamination. A total of six soil/debris samples were collected from inside the buildings;
one from each of the six buildings (see Table 2-1 for sample material descriptions). Figures 2-2
through 7 show the sample locations. The location of the samples was selected based on an

evaluation of the most likely area to be impacted by activities within the building.

All samples were analyzed for volatile organic compounds, semivolatile compounds, pesticides,

PCBs. explosives, metals, cyanide, and nitrates.
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TABLE 2-1

SEAD-4 - Solid Materials Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

BUILDING | SAMPLE | STUDY (2) ROOM MATERIAL

NUMBER NUMBER LOCATION DESCRIPTION
2084 044001 RI Floor trench behind paint booth and drying assembly Dirt/paint debris
2085 044002 RI Each corner of building floor Floor debris
2073 044003 RI Composite of six floor drains in older part of building Drain debris
2078 044004 Rl Encrusted material from all corners of the building Floor debris
2076 044005 RI Composite of sediments from along a drain in the building Sediment from drains
2079 044006 RI Floor trench drain right behind the boiler Floor debris

Notes:

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds,

pesticides, PCBs, nitroaromatics, metals, cyanide, and nitrates.

(1) See figures 2-2 through 7 for sample locations.

(2) ESI - Samples collected during Environmental Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.
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SENECA SEAD-4 DRAFT FINAL RI REPORT

25 SOILS INVESTIGATION

The objectives of the soils investigation program were to determine the nature and extent of
chemical impacts within and around the site, to locate areas for potential removal action, and to

provide data on the background soil quality.

The soils investigation program was completed in accordance with the pre-approved Ten SWMU
ESI Workplan (Parsons Main, Inc. January, 1993), the Generic Installation RI/FS Workplan
(Parsons ES, 1995b), and the SEAD-4 Project Scoping Plan, (Parsons ES, 1996). Sample locations
were placed in source areas and at upgradient locations to establish background conditions.

Occasionally the locations of borings were adjusted slightly from those locations presented in the
Ten SWMU ESI workplan, based on the results of the geophysical investigations, which better
defined the groundwater flow direction. The individual boring logs are included in Appendix B.

Empire Soils Investigation, Inc. of Groton, New York performed the drilling for the ESI and the RI

field programs. Parsons ES provided direction and oversight at all times for this subcontractor.

ESI Program

On November 15, 1993, the field sampling program of the workplan was updated because of the
discovery of previously unknown 1959 and 1968 air photos that provided information on the layout

of the former munitions washout facility. The information provided about SEAD-4 included:

e The former munitions washout facility location,
e Information regarding piping and other structures,
e The presence and extent of 2 drainage ditches,

e A discharge pipe leading from the pond.

The soil investigation program for the ESI consisted of ten soil borings, eight test pits, and seven
surface soil samples. Nine soil borings were located in areas where releases may have occurred and
one background soil boring was located in an area considered free of influences of the site
activities. The groundwater flow directions were estimated for the workplan based on topography
and to some extent the proximity of surface water. The locations of borings, monitoring wells and
test pits were adjusted from those locations in the workplan based on the results of the geophysical
investigations, which better defined the groundwater flow directions and detected anomalies. The

individual boring logs and test pit logs are included in Appendix B. Empire Soils Investigation,
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SENECA SEAD-4 DRAFT FINAL RI REPORT

Inc. of Groton, New York performed the drilling. For the ESI field work, the samples were tested

according to the analyses specified in Section 2.8.

RI Program

The purpose of the RI soil investigation program at SEAD-4 was to:

e determine the extent of metals and semivolatile organic compound (SVOC) impacts in three
areas of concern based on the results of the ESI,

e determine whether the soil has been impacted in four areas newly identified as potential release
areas for metals, SVOCs, or explosives,

e |ocate areas for potential removal actions, and

e provide a database for a feasibility study and the scope of remedial actions.

The soil investigation for the RI consisted of soil borings and surface soil sampling. All surface
soil and subsurface soil samples were submitted to the laboratory for chemical analysis discussed in

Section 2.8. The boring logs are included in Appendix B.
2.5.1 Surface Soils

ESI Program

Seven surface soil samples were obtained for the ESI field program (Table 2-2, which lists the ESI
and RI samples). The locations of the surface soil samples are shown in Figure 2-8. Two
samples (SS4-1 and SS4-2) were collected from the original bed of the ditch that leads west to the
pond. Samples SS4-3 to SS4-6 were obtained from the material that was bulldozed from the pond.
Sample SS4-7 was obtained from the original bed of the ditch that leads north from the former

facility.

RI Program

The RI surface soil investigation at SEAD-4 was conducted between November 30, 1998 and
December 17, 1998. A total of 91 surface soil samples were collected (Table 2-2). Seventy-three
of those samples were collected from grids designated as Areas 1, 2, and 3; 18 samples were
collected at other locations at SEAD-4 (Figure 2-8). In Areas 1, 2, and 3, surface soil samples were

Page 2-19
June 2000 PAPIT\Projects\SENECA\S4RINTEXT\Dr. FinahSECT2¢.DOC



TABLE 2-2

SEAD-4 - Surface Soil Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION | STUDY (2) SAMPLE DEPTH (1) AREA CHROMIUM (3)
ID NUMBER SCREENING (Y/N)
SS4-1 ESI 206836 0-6" NA N
SS4-2 ESI 206837 0-6" NA N
SS4-3 ESI 206838/043201 ** 0-6" NA N
SS4-4 ESI 206839/043181%** 0-6" NA N
SS4-5 ESI 206840/043188 ** 0-6" NA N
SS4-6 ESI 206841 0-6" NA N
SS4-7 ESI 206842 0-6" NA N
SS4-8 RI 043001/043183 ** 0-2" 1 Y
SS4-8 * RI 043002 0-2" 1 Y (only)
SS4-9 RI 043003/043180 ** 0-2" 1 Y
SS4-10 RI 043004/043197 ** 0-2" 1 Y
SS4-11 RI 043005 0-2" 1 Y
SS4-12 RI 043006/043190 ** 0-2" 1 Y
5S4-13 RI 043007/043200 ** 0-2" 1 Y
SS4-13 RI 043185 *** 0-2" 1 Y
SS4-14 RI 043008 0-2" 1 Y
SS4-15 RI 043009 0-2" 1 Y (only)
SS4-16 RI 043010 0-2" I Y (only)
SS4-17 R1 043011 0-2" 1 Y (only)
SS4-18 RI 043012/043186 ** 0-2" 1 Y
SS4-19 RI 043013 0-2" 1 Y
SS4-20 RI 043014 0-2" 1 Y (only)
Note:

NA = Not Applicable

* This is a duplicate sample.

** Sample also analyzed for hexavalent chromium.

*** Duplicate sample for hexavalent chromium only.

All samples were analyzed for volatile organic compounds. semi-volatile organic compounds. pesticides, PCBs,

nitroaromatics, metals, cyanide, nitrates and grain size.

(1) Depth in inches below ground surface.

(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993,

RI - Samples collected during Remedial Investigation conducted in 1998.

(3) Chromium screening was used to determine the sample points with the highest chromium. The samples

were sent to the laboratory with a 24 hour turn around so that decisions could be made for further sampling.
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TABLE 2-2

SEAD-4 - Surface Soil Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION | STUDY (2) SAMPLE | DEPTH (1) AREA CHROMIUM (3)
ID NUMBER SCREENING (Y/N)

SS4-21 RI 043015 0-2" 1 Y (only)
SS4-22 RI 043016 0-2" 1 Y (only)
SS4-23 RI 043017 0-2" 1 Y (only)
SS4-24 RI 043018 0-2" 1 Y (only)
SS4-25 RI 043019 0-2" 1 Y (only)
SS4-26 RI 043020 0-2" 1 Y (only)
SS4-27 RI 043021 0-2" 1 Y (only)
SS4-28 RI 043022 0-2" 1 Y (only)
SS4-29 RI 043023 0-2" 1 Y

SS4-30 RI 043024 0-2" 1 Y (only)
SS4-31 RI 043025 0-2" 1 Y (only)
SS4-32 RI 043026 0-2" 1 Y (only)
SS4-33 RI 043027 0-2" 2 Y (only)
SS4-34 RI 043028 0-2" 2 Y (only)
SS4-35 RI 043029 0-2" 2 Y

SS4-36 RI 043030 0-2" 2 Y

SS4-37 RI 043031 0-2" 2 Y (only)
SS4-38 RI 043032 0-2" 2 Y

SS4-39 RI 043033 0-2" 2 Y (only)
SS4-40 RI 043034 0-2" 2 Y (only)
SS4-41 RI 043035 0-2" 2 Y (only)

Note:

NA = Not Applicable

* This is a duplicate sample.

** Sample also analyzed for hexavalent chromium.

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds, pesticides. PCBs.

nitroaromatics. metals. cyanide, nitrates and grain size.

(1) Depth in inches below ground surface.

(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.

(3) Chromium screening was used to determine the sample points with the highest chromium. The samples

were sent to the laboratory with a 24 hour turn around so that decisions could be made tor further sampling.
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TABLE 2-2

SEAD-4 - Surface Soil Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION | STUDY (2) SAMPLE DEPTH (1) AREA CHROMIUM (3)
ID NUMBER SCREENING (Y/N)

S54-42 R1 043036/043198 ** 0-2" 2 Y
SS4-43 RI 043037 0-2" 2 Y

SS4-43 * RI 043038 0-2" 2 Y
554-44 RI 043039 0-2" 2 Y (only)
584-45 RI 043040 0-2" 2 Y (only)
SS4-46 RI 043041 0-2" 2 Y
584-47 Rl 043042 0-2" 2 Y (only)
SS4-48 RI 043043/043193 ** 0-2" 2 Y
S$54-49 RI 043044 0-2" 2 Y (only)
SS4-50 RI 043045 0-2" 2 Y (only)
SS4-51 RI 043046 0-2" 2 Y (only)
584-52 RI 043047 0-2" 2 Y (only)
SS4-53 RI 043048 0-2" 3 N
SS4-54 RI 043049 0-2" 3 N
SS4-55 RI 043050 0-2" 3 N

SS4-55 * RI 043051 0-2" 3 N
SS4-56 RI 043052 0-2" 3 N
SS4-57 RI 043053 0-2" 3 N
SS4-58 RI 043054 0-2" 3 N
SS4-59 RI 043055 0-2" 3 N
SS4-60 RI 043056 0-2" 3 N

Note:

NA = Not Applicable

* This is a duplicate sample.

** Sample also analyzed for hexavalent chromium.

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds, pesticides, PCBs,

nitroaromatics, metals, cyanide, nitrates and grain size.

(1) Depth in inches below ground surface.

(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.

(3) Chromium screening was used to determine the sample points with the highest chromium. The samples

were sent to the laboratory with a 24 hour turn around so that decisions could be made for further sampling.
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TABLE 2-2

SEAD-4 - Surface Soil Sampling Summary

SEAD-4 Remedial Investigation

Seneca Army Depot Activity

LOCATION | STUDY (2) SAMPLE DEPTH (1) AREA CHROMIUM (3)
ID NUMBER SCREENING (Y/N)
SS4-61 RI 043057 0-2" 3 N
SS4-62 RI 043058 0-2" 3 N
SS4-63 RI 043059 0-2" 3 N
SS4-64 RI 043060 0-2" 3 N
SS4-65 RI 043065 0-2" Site Wide N
SS4-66 RI 043066 0-2" Site Wide N
SS4-67 RI 043067 0-2" Site Wide N
SS4-68 RI 043061 0-2" Site Wide N
SS4-69 RI 043062 0-2" Site Wide N
SS4-70 RI 043063 0-2" Site Wide N
SS4-71 RI 043064 0-2" Site Wide N
SS4-72 RI 043068 0-2" Site Wide N
SS4-73 RI 043069 0-2" Site Wide N
SS4-73 * RI 43070 0-2" Site Wide N
SS4-74 RI 043071 0-2" Site Wide N
SS4-75 RI 043072 0-2" Site Wide N
SS4-76 RI 043073 0-2" Site Wide N
SS4-77 Rl 043074 0-2" Site Wide N
SS4-78 Rl 043075 0-2" Site Wide N
SS4-79 RI1 043076 0-2" Site Wide N
SS4-80 RI 043077 0-2" Site Wide N
SS4-81 Rl 043078 0-2" Site Wide N
Note:

NA = Not Applicable

* This is a duplicate sample.

** Sample also analyzed for hexavalent chromium.

All samples were analyzed for volatile organic compounds, semi-volatile organic compounds

nitroaromatics. metals. cyanide. nitrates and grain size.

(1) Depth in inches below ground surface.

(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993,

RI - Samples collected during Remedial Investigation conducted in 1998.

. pesticides. PCBs.

(3) Chromium screening was used to determine the sample points with the highest chromium. The samples

were sent to the laboratory with a 24 hour turn around so that decisions could be made for further sampling.

H: ENGASENECA'S4RI'TABLES\SURFSOIL . XLS

Page 4 of 5



TABLE 2-2

SEAD-4 - Surface Soil Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION |STUDY (2) SAMPLE DEPTH (1) AREA CHROMIUM (3)
ID NUMBER SCREENING (Y/N)
SS4-82 RI 043079 0-2" Site Wide N
SS4-83 RI 043093 0-2" 1 N
SS4-83 * RI 043102 0-2" 1 N
SS4-84 R1 043094 0-2" 1 Y (only)
SS4-85 RI 043095 0-2" 1 Y
SS4-86 RI 043096 0-2" 1 Y
SS4-87 RI 043097 0-2" 1 Y (only)
SS4-88 RI 043098 0-2" 1 Y (only)
SS4-89 RI 043099 0-2" 1 Y (only)
SS4-90 RI 043100/043199 ** 0-2" 2 Y
SS4-91 RI 043101 0-2" 2 Y (only)
SS4-93 RI 043103 0-2" 1 Y (only)
SS4-94 RI 043104 ** 0-2" 1 Y
SS4-95 RI 043105 ** 0-2" 1 Y
SS4-96 RI 043106 0-2" 1 Y (only)
i SS4-97 RI 043107 0-2" 1 Y (only)
SS4-98 RI 043108 0-2" 1 Y (only)
SS4-99 RI 043147 0-2" 1 Y (only)
SB4-14 R1 43109/43191 ** 0-2" Bldg 2084 N
SB4-25 RI 43174/43196 ** 0-2" SW Pond N
MW4-6 Rl 43153/43195 ** 0-2" NW Pond N
Note:

NA = Not Applicable
* This is a duplicate sample.
All samples were analyzed for volatile organic compounds. semi-volatile organic compounds, pesticides, PCBs.
nitroaromatics, metals. cyanide, nitrates and grain size.
(1) Depth in inches below ground surface.
** Sample also analyzed for hexavalent chromium.
(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993.
RI - Samples collected during Remedial Investigation conducted in 1998.
(3) Chromium screening was used to determine the sample points with the highest chromium. The samples

were sent to the laboratory with a 24 hour turn around so that decisions could be made for further sampling.
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SENECA SEAD-4 DRAFT FINAL RI REPORT

collected in grids where samples were spaced 100-feet apart from each other. Since the soil
samples collected in Areas 1 and 2 for the ESI contained high levels of total chromium, surface soil
samples collected in Areas 1 and 2 during the RI were screened for chromium at the lab. The
chromium screening analyses were considered to be Level 11 quality data. The chromium screening
results were returned to the field within 24 hours of the lab receiving each sample. This chromium
screening data was used to locate additional surface soil samples and soil borings in Areas 1 and 2.
In addition, the eight surface soil samples from Area 1 and four surface soil samples from Area 2

that contained the highest concentrations of total chromium underwent full Level IV analysis.

To address the possibility of false negative chromium screening results in Areas 1 and 2, four of the
"clean" (lowest or non-detectable levels of chromium) samples from the Level II analyses (two in
Area 1 and two in Area 2) were submitted for Level 1V analysis. The results of the chromium

screening are presented in Section 4.

A total of 39 surface soil samples were collected in and around Area 1. Area | is a 400-foot by
400-foot area to the south and southwest of the pond where sediment dredged from the pond was
placed. Twenty-five surface soil samples (SS4-8 through SS4-32) were initially submitted for
Level Il screening. Ten of these samples, which either contained high concentrations of

chromium or were used to check false negatives, were then submitted for Level IV analysis.

In Area 1, the chromium screening results showed high chromium levels in surface soil samples
collected from the area around the pond where the sediment from the pond had been dumped, on
the banks of the pond, along the outfall pipe near the pond. and in the depression/ditch. Based on
the results of the chromium screening, 14 additional surface soil samples were collected in an area
to the north and west of Area | and were submitted for Level 11 chromium screening. These
additional soil samples were located to outline the contamination in more detail. Four of the
surface soil samples (SS4-83 through SS4-86) were located west of the Area 1 grid; six surface
soil samples (SS4-87 through S54-89 and SS4-96 through $S4-98) were located in a grid pattern
west of the pond; and three soil samples SS4-93 through SS4-95) were located on the northern

edge of the pond.

A total of 22 surface soil samples were collected from Area 2. Area 2 is a 350-foot by 300-foot
area between former Building T30 and the western drainage ditch. Twenty surface soil samples
(SS4-33 through SS4-52) were initially submitted for Level Il screening and six of these soil

samples were later submitted for Level IV analysis. The chromium screening results indicated
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SENECA SEAD-4 DRAFT FINAL RI REPORT

that only one area contained significantly higher chromium levels. The area of concern was near a
barren spot of earth that may have been used as a dumping site. Based on the results of the
chromium screening, two additional soil samples (SS4-90 through SS4-91) were collected in Area

2 and screened.

A total of 12 surface soil samples were collected from Area 3. Area 3 is a 200-foot by 300-foot
area between Building 2084 and the western drainage ditch. All of the samples (SS4-53 through
SS4-64) were submitted for Level IV analysis only.

In addition to the surface soil samples collected in Areas 1, 2, and 3, 18 surface soil samples were
collected at other locations in SEAD-4. The location of these samples was in areas which had been
identified as possible sources of contamination, such as around buildings, berms, or reported
dumping sites. Four surface soil samples (SS4-68 through SS4-71) were collected around Building
2073. Three soil samples (SS4-65 through SS4-67) were collected from the berm located northwest
of Building 2073. Three surface soil samples (SS4-72 through SS4-74) were collected around the
ESI sample location SS4-7, where several SVOCs were detected. Four soil samples (SS4-75
through SS4-78) were collected from around the former building located approximately 350 feet
east-southeast of the pond. Four soil samples (SS4-79 through SS4-82) were collected from the

cleared area at the end of the unpaved road in the southern portion of the site.

Methodologv

During the ESI phase of the work, surface soil samples were collected with a stainless steel trowel
or scoop, then placed in a stainless steel bowl. Grab samples of surface soils were obtained by
removing representative sections of soil from 0 to 2 inches below ground surface. Vegetation was
removed prior to sample collection. Soil samples destined for VOC analysis were placed in VOA
vials before mixing the soil. The remaining sample soil was then homogenized and placed in the
remaining sample containers. During the RI phase of the work, volatile organic samples of surface
soils were collected by driving split spoons in order to collect core samples from a depth of 0 to 2
inches below ground surface. This change in the surface soil sampling procedure for the RI phase
of the work was required due to regulatory comments provided to Parsons ES subsequent to the ESI
phase of the work. The samples were tested according to the analyses specified in Section 2.8.
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2.5.2 Soil Borings

ESI Program

During the ESI ten soil borings were advanced to evaluate the vertical extent of impacts. Boring
SB4-1 was located in an area considered free of influences of the site activities and provided data
on the background soil quality (Figure 2-9). The remaining borings were at locations where
releases to the environment may have occurred. Five borings were completed as monitoring wells

(Table 2-3). The soils borings were located as follows:

e SB4-2, downgradient of the leachfield,

e SBA4-3, SB-46, downgradient of the former Munitions Washout Building,
e SB4-4, downgradient of the pond,

e SB4-5, in the area of the former Munitions Washout Building,

e SB4-7, near Building B-20,

e SB4-8, near the former Munition Washout Building,

e SB4-9, near Building 2084, and

¢ SB4-10, near Building T-30.

The three samples from each boring were submitted for chemical analyses identified in Section 2.8.

RI Program

The soil boring investigation for the Rl was conducted at SEAD-4 from December 14, 1998
through December 23, 1998. A total of 18 soil borings were performed throughout SEAD-4 (Table
2-3). Figure 2-9 shows the locations of the soil borings. Five soil borings were located in Area 1
and one soil boring was located in Area 2. These six soil borings were located at each surface soil
sample with the highest chromium-screen result. Additional surface samples for these borings were
not collected. For each of the remaining 12 soi! borings, three samples were collected: a surface
soil sample (0-2"), a "mid" sample, and a "deep" sample that consisted of material on top of
competent bedrock. For several borings, bedrock was encountered at a shallow depth, and only one
subsurface sample was collected. All soil borings were advanced to split spoon refusal, which
represents depth to competent bedrock. Soil boring SB4-14, which was located behind Building
2084, was drilled further into bedrock, and monitoring well MW4-10 was installed.
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TABLE 2-3
SEAD-4 - Soil Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION WELL STUDY (2) SAMPLE SAMPLE
ID NUMBER NUMBER INTERVAL (1)

SB4-1 MW4-1 ESI SB4-1.1 0-2'
ESI SB4-1.2* 4-6'
ESI SB4-1.3 4-6'
ESI SB4-1.5* 0-2'
ESI SB4-1.10% 0-2'
ESI SB4-1.6 10-12'
ESI SB4-2.1 0-2'
ESI SB4-2.2 2-4
ESI SB4-3.1 0-2'
ESI SB4-3.3 4-6'
ESI SB4-3.4 6-8'
ESI SB4-4.1 0-2'
ESI SB4-4.2 2-4'
ESI SB4-4.3 4-6'
ESI Sb4-4.5* 0-2'
ESI SB4-5.1 0-2'
ESI SB4-5.2 2-4'
ESI SB4-6.1 0-2'
ESI SB4-6.2 2-4'
ESI SB4-7.1 0-2'
ESI SB4-7.3 4-6'
ESI SB4-7.4 6-8’
ESI SB4-8.1 0-2'
ESI SB4-8.2 2-4
ESI SB4-8.3 4-6'

Notes:
NA = Not Applicable
All soil boring samples were analyzed for volatile organic compounds, semi-volatile organic compounds,

pesticides, PCBs. nitroaromatics. metals, cyanide and nitrates.

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic
compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's.

@ Shelby tube: only grain size. density, pH, cation exchange capacity and total organic compounds were
analyzed for these samples.

* Duplicate samples taken at the sample site.

(1) Interval represents depth in feet below ground surface.

(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.
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TABLE 2-3
SEAD-4 - Soil Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Notes:

LOCATION WELL STUDY (2) SAMPLE SAMPLE
ID NUMBER NUMBER INTERVAL (1)

SB4-9 NA ESI SB4-9.1 0-2'
ESI SB4-9.2 24

ESI SB49.3 4-6'

ESI SB4-10.1 0-2'

ESI SB4-10.2 24

ESI SB4-10.3 4.6

RI 043132 0-2"
RI 043133 @ 2:2.9'

RI 043113 0-2"
RI 043114 4-4.6
RI 043115 6-6.4

SB4-13 NA RI 043116 0-2"
RI 043117 @ 2-4

SB4-14 MW4-10 RI 043109 0-2"
RI 043110 * 0-2"

RI 043112 2-3'

RI 043145 02"

RI 043146 @ 2.4

RI 043148 16

SB4-16 NA RI 043122 0-2"
RI 043124 2-3'

SB4-17 NA RI 043119 0-2"
RI 043121 2-32'

RI 043080 0-2"

RI 043081 23.5

RI 043082 458

NA = Not Applicable

All soil boring samples were analyzed for volatile organic compounds, semi-volatile organic compounds.
pesticides. PCBs. nitroaromatics, metals, cyanide and nitrates.

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic
compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's.

@ Shelby tube: only grain size. density, pH, cation exchange capacity and total organic compounds were
analyzed for these samples. Sample #043117 was not sampled for grain size.

* Duplicate samples taken at the sample site.

(1) Interval represents depth in feet below ground surface.

(2) ESI - Samples coliected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998,
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TABLE 2-3
SEAD-4 - Soil Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION WELL STUDY (2) SAMPLE SAMPLE
ID NUMBER NUMBER INTERVAL (1)

SB4-19 NA RI 043083 0-2"
RI 043084 2-3.2
RI 043085 4-5.2'
RI 043135 0-1.2'
RI] 043136 2-3.5'
RI 043149 6-6.8'
SB4-21 RI 043137 2-3.4
RI 043138 8-8.7
SB4-22 NA RI 043139 4-5.7
RI 043140 6-7.6'

SB4-23 NA RI 043086 @ 0-1'
RI 043087 2-3'
RI 043088 4-5.6'

RI 043141 3-4

RI 043173 * 3-4'

RI 043142 §-8.6'

SB4-25 NA RI 043174 0-2"
RI 043143 2-3.5

RI 043144 6-7.2'

SB4-26 NA RI 043090 0-2"
RI 043091 2-3.%

RI 043092 4-5'

Notes:
NA = Not Applicable
All soil boring samples were analyzed for volatile organi¢ compounds, semi-volatile organic compounds,

pesticides, PCBs, nitroaromatics, metals, cyanide and nitrates.

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic

compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's.
@ Shelby tube: only grain size, density. pH, cation exchange capacity and total organic compounds were
analyzed for these samples.
* Duplicate samples taken at the sample site.

(1) Interval represents depth in feet below ground surface.
(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.
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TABLE 2-3
SEAD-4 - Soil Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION WELL STUDY (2) SAMPLE SAMPLE
ID NUMBER NUMBER INTERVAL (1)
SB4-27 NA RI 043125 02"
RI 043127 2-2.5
SB4-28 NA RI 043128 0-2"
RI 043129 @ 24
RI 043153 0-2"
RI 043154 235
RI 043155 6-6.5'
MW4-7 NA RI 043157 0-2"
RI 043159 0.5-1.5'
MW4-8 NA RI 043150 0-2"
RI 043151 235
RI 043152 6-6.5'
MW4-9 NA RI 043164 02"
RI 043166 0.6-1.6
MW4-11 NA RI 043170 02"
RI 043171 233"
RI 043172 455
RI 043167 02"
RI 043168 234
RI 043169 8-8.8'
RI 043160 02"
RI 043161 * 02"
RI 043163 2-2.6

Notes:

NA = Not Applicable
All soil boring samples were analyzed for volatile organic compounds. semi-volatile organic compounds.

pesticides. PCBs. nitroaromatics, metals, cyanide and nitrates.

All monitoring wells were analyzed for volatile organic compounds, semi-volatile organic
compounds, nitrates, explosives, metals, cyanide, pesticides and PCB's.

@ Shelby tube: only grain size, density, pH, cation exchange capacity and total organic compounds were
analyzed for these samples.

* Duplicate samples taken at the sample site.

(1) Interval represents depth in feet below ground surface.

(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993,

RI - Samples collected during Remedial Investigation conducted in 1998.
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SENECA SEAD-4 DRAFT FINAL RI REPORT

Shelby tubes were collected at four soil borings, one from each soil boring. The soil from the
Shelby tubes was analyzed for density, grain size, total organic carbon, cation exchange capacity,
and pH.

The soil borings which were performed during the Rl are as follows:

e SB4-11, south of the pond in the middle of the Area 1 grid (near SS4-4 from ESI);
* SB4-12, southern edge of the pond (near SS4-5 from ESI);

e SB4-13, middle of the former Building T30 foundation (Area 2);

e SB4-14, directly southwest of Building 2084 (also where MW4-10 was located);
e SB4-15, south of Building 2084 in small drainage swale;

e SB4-16, 17,27 and 28, around former “decontamination” building;

e SB4-18, directly northwest of Building 2076;

e SB4-19, directly northeast of Building 2076, near the north ditch;

e SB4-20, at SS4-9 in Area 1;

e SB4-21, at SS4-13 in Area [;

e SB4-22, at SS4-89 in Area 1;

e SB4-23, at SS4-42 in Area 2;

e SB4-24, at SS4-8 in Area 1;

e SB4.-25, at SS4-10 in Area [;

e SB4-26, east of the railroad, south of Building 2073 (background sample).

The soil samples from each boring were submitted for chemical analyses identified in Section 2.8.

Methodology

Soil borings were performed during both the ESI and the RI. Soil borings were performed using an
Acker F-800 drilling rig for the ESI and a CME-550 drilling rig for the RI. Both rigs were
equipped with 4.25-inch 1.D. hollow stem augers. All borings were advanced to refusal on
competent bedrock. The determination of auger “refusal” in competent shale is somewhat
subjective as the hollow stem augers can generally penetrate through the shale at a very slow rate.
For the purposes of these studies, auger “refusal” in “competent” shale was defined as the depth
(after penetrating the weathered shale) when augering became significantly more difficult and

auger advancement was slow.
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During drilling, soil samples were collected continuously at 2-foot intervals using a decontaminated
2 foot split spoon sampler according to the method described in ASTM D-1586-84. This technique
involved driving a decontaminated split spoon sampler 2 feet into undisturbed soil with a rig-
mounted 140 1b hammer. Once the sample was collected, the augers were advanced to the top of
the next sample interval. Samples were collected until spoon refusal on competent shale was

encountered.

Soil samples were screened for volatile organic compounds using an Organic Vapor Meter (OVM)
580B and for radioactivity with a Victoreen Model 190 Radiation Monitor for the ESI but not the
RI. Three of the samples from each boring were selected for chemical analysis: 1) 0 to 2 feet
below grade; 2) immediately above the water table:; and 3) midway between samples (1) and (2).

The intermediate sample was collected at a depth where one of the following site specific items
occurred: (1) a stratigraphic change such as the base of the fill, (2) evidence of perched water table,
(3) elevated photoionization detection (PID) readings, or (4) visibly affected soil (e.g., oil stains). If
none of these occurred, then the intermediate sample was collected at the halfway point between the
samples collected at the surface and at the water table. If intermediate split spoon samples
exhibited elevated PID readings. the one with the highest concentration was the one intermediate

sample to be analyzed.

For the ESI, additional monitoring included establishing a designated downwind monitoring station
where monitoring for volatile organics with an OVM and dust particulates using a MIE Model
PDM-3 Miniature Real-Time Aerosol Meter (Miniram) was performed. A Miniram was also
positioned on or near the drilling rig. The OVM was programmed to register real time and
maximum readings of volatile organics. These meters were checked before drilling and

approximately every 15 minutes during drilling.

Samples to be analyzed for volatile organic compounds were not homogenized during the sampling
process. The remaining soil from the spoon was homogenized in a decontaminated stainless steel

bowl| with a decontaminated stainless steel utensil and placed in the appropriate sample containers.

All soil borings were logged using the standardized boring log form. Soil samples were classified
according to the Unified Soil Classification System (USCS). In addition , a lithologic description

was provided according to the Burmeister system.
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Upon completion of sampling, all borings were grouted to the surface or a monitoring well was
installed. The soil brought to the surface by the augers was containerized in DOT-approved 55-
gallon drums, which were labeled with the date, location, and description of wastes. The drilling
rigs, augers and split spoons were steam cleaned between borings at the decontamination pad using

potable water from the Depot.

2.5.3 Test Pits (Geophysical Anomaly Excavations)

The test pit excavations were only carried out in the ESI program. The objective of the test pitting

program was to investigate anomalies discovered during the geophysical surveys.

Test pits were excavated up to 7 feet deep using a backhoe. Upon completion, all excavated
material was returned to the pit and covered. Unexploded ordnance (UXO) personnel performed
the excavation and obtained the soil samples and Parsons personnel monitored for VOCs with an
OVM 580 and for radiation with a Dosimeter Mini Con Rad. All personne! were outfitted in Level

B equipment to avoid possible exposure. Test pit logs are included in Appendix B.

Eight test pits were excavated at SEAD-4 (Table 2-4). Two excavations (TP4-1 and TP4-2) were
located in the former munitions washout facility. Three excavations (TP4-3 to 4-5) were located
within the suspected leach field, north of the munitions facility and three excavations (TP4-6 to 4-8)
were located along the clay pipe running west to the pond (Figure 2-9). Four soil samples were
composited into one sample for each test pit. The samples from each test pit were submitted for

chemical analyses identified in Section 2.8.
2.6 GROUNDWATER INVESTIGATION

A groundwater investigation was performed in both the ESI and RI programs. The purpose of
the groundwater monitoring program at SEAD-4 was to define the horizontal and vertical
extent of impacted groundwater, determine the directions of groundwater flow on the site,

determine the hydrogeologic properties of the aquifer to assess contaminant migration and

potential remedial actions, and determine the background groundwater quality.
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TABLE 2-4

SEAD-4 - Test Pit Sampling Summary

SEAD-4 Remedial Investigation

Seneca Army Depot Activity

LOCATION STUDY (2) SAMPLING SAMPLING

ID COMMENTS DEPTH (1)
TP4-1 ESI Composite of 4 locations in pit 0-3
TP4-2 ESI Composite of 4 locations in pit 0-3'
TP4-3 ESI Composite of 4 locations in pit 0-4'
TP4-4 ESI Composite of 4 locations in pit 0-4'
TP4-5 ESI Composite of 4 locations in pit 0-3.5"
TP4-6 ESI Composite of 4 locations in pit 0-5'
TP4-7 ESI Composite of 4 locations in pit 0-5'
TP4-8 ESI Composite of 4 locations in pit 0-3

Notes:

All samples were analyzed for the following: volatile organics. semi-volatile organics.

pesticides/PCBs. metals. cyanide. herbicides. explosives. and nitrates.

(1) Depth in feet below ground surface.

(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.
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ESI Program

The ESI groundwater investigation program was designed to obtain background water quality data,
to determine groundwater flow direction, and to determine if hazardous constituents are migrating
to the groundwater from SEAD-4. When required, the locations of monitoring wells were changed
from the locations shown in the workplan based on the depth to groundwater and bedrock data

obtained from the geophysical surveys.

Five monitoring wells were installed as part of ESI field program for SEAD-4 (Figure 2-9). The

monitoring wells and their locations are listed below:

e  MW4-1, upgradient side of the drainage ditch on the east side of the site:

e  MWA4-2, downgradient of the suspected leachfield location:

e  MW4-3, directly downgradient of the former Munitions Washout Facility building;
o  MW4-4, downgradient of the pond: and

e  MW4-5 within the former munitions washout facility.

The monitoring well installation diagrams are presented in Appendix C.

RI Program

A total of eight monitoring wells were installed (Figure 2-9). The goals of the groundwater
investigation during the RI were to determine the extent of groundwater contamination, to
characterize the aquifer, and to determine the direction and rate of groundwater flow. To
accomplish this, eight monitoring wells were installed in addition to the five existing monitoring
wells at the Munitions Washout Facility. Monitoring well installation for the RI study was
conducted at SEAD-4 from December 17, 1998 through January 7, 1999. All of the monitoring
wells were screened in the till/weathered shale aquifer. Monitoring well diagrams are presented in

Appendix C.

The pond water has been demonstrated to contain metals concentrations exceeding the respective
TAGM values, and the ESI monitoring wells located downgradient of the pond contained two
metals at concentrations higher than their respective TAGM values. To further monitor the
infiltration and percolation of the impacted surface water from the pond to the groundwater, two

additional till/weathered shale monitoring wells (MW4-6 and MW4-8) were installed to
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supplement the monitoring well that already exists downgradient of the pond. The monitoring

wells were located so that radial flow away from the area of the pond could be monitored.

Surface and subsurface samples collected during the ESI from the soil boring that was located
immediately to the west of former Building T30 contained metals that exceed the respective TAGM
values. To monitor the groundwater in this area, a till/weathered shale monitoring well (MW4-9)

was installed at the location where soil boring SB4-10 was performed.

Because Building 2084 appears to be a source of the metals and SVOC impacts identified in the
western drainage ditch, a till/weathered shale monitoring well (MW4-10) was installed directly
downgradient of Building 2084.

Building 2085 was the main receiving building for munitions that came to the site for renovation or
washout. and Building 2078 was one of the main ammunition renovation workshops. Either of
these buildings may be a source of metals, SVOCs or explosive compounds, and a till/weathered

shale monitoring well (MW4-11 and MW4-12) was installed immediately downgradient of each.
An additional background till/weathered shale monitoring well (MW4-13) was installed on the
northeast edge of the site to supplement the existing background monitoring well at the eastern

edge of the site.

2.6.1 Monitoring Well Installation

Proper design, construction, and installation of the monitoring wells were essential for accurate
interpretation of the groundwater data. The installation procedures were consistent with the
USEPA Region II CERCLA QA Manual and the NYSDEC Technical and Administrative
Guidance Manuals (TAGMS) regarding design, installation, development and collection of
groundwater samples. Further, the programs were in compliance with all requirements described in
the NYSDEC, 6 NYCRR Part 360, Solid Waste Management Facilities Regulations, Section 360-
2.11, which details groundwater monitoring well requirements. The exception to compliance was
that monitoring wells installed during the ESI field program were constructed of factory slotted
PVC screens. For the RI program, monitoring wells were constructed of non-solvent

welded/bonded continuous-slot, wire-wrap screens as required in 6NYCRR Part 360.
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The overburden monitoring wells were installed using a hollow stem auger rig equipped with 4.25-
inch hollow stem augers. The borings were advanced to auger refusal, which for the purposes of
this investigation defined the contact between weathered shale and competent shale. During
drilling, split-spoon samples were collected continuously until spoon refusal, using the method
outlined in ASTM D-1580-84, to observe and characterize the soil conditions and geology at the
well location. During the ESI, monitoring wells were constructed of 2-inch 1.D. Schedule 40
polyvinyl chloride (PVC) with a well screen slot size of 0.010 inches.  During the RI, the
monitoring wells were constructed of 2-inch National Sanitation Foundation (NSF) or ASTM-
approved schedule 40 PVC wire-wrapped screens as required by NYSDEC with threaded, flush
joints that contain a rubber gasket. No solvents or other adhesives were used to connect the PVC
casing. A silt sump "point" was placed at the bottom of each well. Table 2-5 presents the

monitoring well installation details.

All soil samples were screened for VOCs while in the split-spoon with an OVM 580B. During the
ESI, the soil samples were also screened with a Dosimeter Min Con Rad for radioactivity. An MIE
Model PDM-3 Miniram was also positioned on or near the drilling rig to detect dust. These meters

were calibrated before drilling and checked approximately every 15 minutes during drilling.

During the ESI, a downwind monitoring station was also established during well installation. Each
well location was monitored for VOCs with an OVM 580B and for particulates using a MIE Model
PDM-3 Miniram. The OVM 580B was programmed to provide real time and maximum readings

of volatile organics.

During the ESI. wells were screened from 3 feet above the water table (if space allowed) to the top
of competent bedrock. Water table variations, site stratigraphy, and expected contaminant flow and
behavior were also considered in determining the screen length and position. During the RI, the
overburden monitoring wells had a maximum screen length of 10 feet and were screened across the
water table and through the entire till/weathered shale aquifer, if possible. Several methods for
sizing sand pack materials and well screen openings are available in the literature. The methods are
cited in Aller et al., (1989), Handbook of Suggested Practices for the Design and Installation of
Groundwater Monitoring Wells, Environmental Monitoring Systems Laboratory Office of Research
and Development, U.S. Environmental Protection Agency, Las Vegas, Nevada, EPA 600/4-89/034,
and Driscoll, F.G. (1988), Groundwater and Wells. Most methods are similar in concept and do

not differ appreciably in their results. The first step in designing the filter pack is to obtain sieve
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TABLE 2-5
SEAD-4 - Monitoring Well Construction Details

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Well Study (2) Depth of Well Depth of Well Well Screened Interval Elevation of

Number Relative to Relative to Screen Relative to Top of PVC

Ground Surface Top of PVC Length Ground Surface Well (MSL)

(ft) (ft) (ft) (ft) (ft)

1 MW4-1 ESI 10.5 12.97 4.0 5.4-94 700.12
2 MWw4-2 ESI 4.0 6.64 1.0 2.2-3.2 702.44
3 MW4-3 ESI 9.0 11.46 4.0 3.9-7.9 699.90
4 MW4-4 ESI 10.0 12.51 4.0 4.9-8.9 680.37
5 MW4-5 ESI 6.0 8.46 2.0 3.1-5.1 700.46
6 MW4-6 RI 9.8 12.03 4.9 4.5-94 686.12
.7 MW4-7 RI 6.0 8.65 2.0 3.2-5.2 699.46
8 MW4-8 RI 10.0 12.39 49 4.6-9.5 684.08
9 MW4-9 RI 6.2 8.64 2.0 34-54 703.66
10 MW4-10 RI 8.0 10.43 49 2.6-7.5 706.72
11 MW4-11 RI 9.0 11.53 4.6 3.6-8.2 708.2
12 MW4-12 RI 11.0 13.54 4.6 5.6-10.2 710.11
13 MW4-13 RI 6.7 9.02 2.0 39-59 700.92

Notes:
All samples were analyzed for volatile organic compounds, semi-volatile organic compounds, pesticides, PCBs,
nitroaromatics, metals, cyanide, nitrates.
All wells were installed in Till/Weathered Shale.
All wells were constructed of 2-inch PVC well casing with 0.010 inch PVC well screen.
(1) ESI - Samples collected during Expanded Site Inspection conducted in 1993.
R1 - Samples collected during Remedial Investigation conducted in 1998.
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analyses on the sample of the formation intended to be monitored. The filter pack material size is

selected on the basis of the finest formation materials present.

The slot size for the monitoring wells had been determined and approved as part of an earlier RI at
the Ash Landfill at SEDA. NYSDEC, USEPA, and the Army have reviewed the grain size curves
for till and weathered shale from the OB Grounds at the SEDA as well as the documentation
determining the proper screen size based on these curves. Given the types of formation materials
(which were confirmed from visual soil classification at the OB Grounds, Ash Landfill, and 25 ESI
sites in various locations at SEDA) the nature of their deposition, and their widespread distribution
in the area, the till and weathered shale do not vary significantly across the base to preclude the use
of these curves from the OB Grounds for slot size selection at SEAD-4. A 0.010-inch slot size used

with a #3Q-ROC filter pack was determined to be appropriate for the monitoring wells on-site.

A sand pack was placed by pouring sand from the surface into the annular space between the well
screen and the hollow stem auger. If the well was greater than 15 feet deep, a tremie pipe was used
to place the sand pack. The sand pack was not extended more than 2 feet (but at least 6 inches)
above the top, or 6 inches below the bottom of the screen. A finer grained sand pack material, 6
inches thick, was placed at the top of the sand pack, between the sand pack and the bentonite seal to

prevent infiltration of the bentonite into the sand pack around the well screen.

A layer of bentonite pellets, between 1 and 2 feet thick, was used to seal the well and was poured
within the annular space. During the RI phase of the work, potable water was poured on the pellets
in a continuous stream for a period of one hour. Then, the remaining annular space was completely
filled with a lean cement grout containing at least 3% by weight bentonite to cement. The grout
mixture was placed in the annular space by pouring or pumping it from the surface. In some
instances, the bentonite extended to the surface if there was no vertical space available for a

cement/bentonite grout.

In all instances, wells were protected with a steel casing, at least 4 inches in diameter. This
protective steel casing extended 3 1/2 feet below the ground surface to prevent heaving by frost. In
some cases, the depth of the protective casing was reduced to allow for better well construction in
shallow bedrock situations. However, in this instance the casing was shortened so that no more
than 2.5 feet stick up above the ground surface. The protective casing had a locking cap and a
brass, weather resistant padlock. A cement collar was placed around each well. A weep hole was

drilled at the base of the protective steel casing above the cement collar to allow drainage of water.
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A locking expandable cap was also placed in the top of the PVC well casing. To allow the water in
the well to equilibrate when the expandable cap is tightened, a small slot was cut in the PVC well
pipe l-inch below the base of the expandable well cap. A permanent well identification number

was stamped into the steel protective casing.

2.6.2 Monitoring Well Development

Subsequent to the monitoring well installations, each monitoring well was developed to ensure the
collection of representative groundwater samples. The well development details are summarized in
Table 2-6. The criteria for determining if the well had been properly developed was based upon
the guidance provided by the NYSDEC, TAGM #HWR-88-4015. This guidance document
specifies a maximum allowable turbidity level in groundwater samples collected from monitoring

wells.

The development procedure consisted of light surging for 2 to 5 minutes, with periodic removal of
water using a bailer. During the RI phase, surging was performed with a surge block that had a
diameter slightly smaller than the well diameter. During the ESI, surging was performed with a
bailer. The light surging was performed to remove any silt and clay "skin" that may have formed
on the borehole wall during drilling. After surging, the water in the well was removed using a
peristaltic pump at a rate of between 1.5 and 3 liters per minute. At the end of the development
process, the water was removed at a minimum rate of 0.1 liter per minute. This low flow allowed
the well and the surrounding formation to be developed while not creating a large influx of silt and

clay.

During well development, temperature, specific conductivity, and pH were measured in the field.
For the ESI. a Hach portable field turbidmeter with full scale ranges of 1.0, 10, and 100 NTUs was
used to measure turbidity. For the RI, turbidity was measured with a Engineered Systems Model
800 portable field analyzer with full scale ranges of 20 and 200 NTUs. Readings were conducted
for each well volume. Development operations were performed until the following primary

conditions were met:

1. Water samples had the lowest possible turbidity measurement (preferably < 50 NTUs); and
2. The temperature, specific conductivity and pH of the water varied by no more than 10

percent over 2 consecutive readings.
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TABLE 2-6
SEAD-4 - Monitoring Well Development Information

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

WELL STUDY WELL DEV.START GALLONS WELL

NUMBER (1) INSTALLATION DATE TEMPERATURE pH CONBUCTIVITY TURBIDITY REMOVED VOLUMES
DATE °C) (standard units) (umhos/em) (NTUs) REMOVED

MW4-1(2) ESI 12/6/1993 12/16/1993 7.00 724 700 195 18.5 3
MW4-2(2) ESI 11/10/1993 11/20/1993 5.00 7.68 455 3.31 53 2.5

MW4.3 ESI 11/10/93 11/20/1993 9:00 721 650 227 8 4

MW4-4 ESI 12/5/93 12/18/1993 8.20 7.28 462 3.25 13.8 2
MW4-5(2) ESI1 12/5/93 12/18/1993 6.80 7.30 570 7.72 9 33
MW4-1(2) Rl 12/6/1993 3/17/1999 4.90 6.80 1009 >100 13.2 2.0
MW4-2(3) RI 11/10/1993 3/18/1999 2.20 6.41 176 147 16.0 35

MWwW4-3 RI 11/10/93 3/17/1999 7.33 7.00 703 3.9 8.0 2.6
MW4-4(4) Rl 12/5/93 3/16/1999 6.72 7.02 619 3.15 10.0 1.6
MW4-5(2) RI 12/5/93 3/17/1999 450 6.70 800 3.67 6.0 1.5
MW4-6(4) RI 12/19/1998 3/16/1999 7.21 6.32 290 21.3 23.0 42

MWwW4-7 RI 12/20/1998 3/17/1999 5.88 7.35 265 17.6 12.0 3.1
MW4-8(4) RI 12/19/1998 3/16/1999 4.44 6.20 425 3.95 16.0 2.6
MW4.-9(2) RI 12/20/1998 3/17/1999 477 6.36 206 125.5 23.0 5.7
MW4-10(2) RI 12/17/1998 3/18/1999 4.77 7.23 605 13.4 11.3 1.8
MW4-11(2) RI 12/20/1998 3/18/1999 7.38 6.06 802 >100 20.0 3.2
MW4-12(2) RI 12/21/1998 3/18/1999 530 6.48 992 449 145 2.1

MW4-13 RI 12/20/1998 3/17/1999 5.49 6.70 324 12.8 13.8 32

Note:

All welis were developed by the surge and pump method.
(1) ESI - Well development conducted during Expanded Site Inspection conducted in 1993.
R1 - Well development conducted during Remedial Investigation conducted in 1999.
(2) These wells are very slow to recover and required multiple attempts to develop. In some cases recovery was so slow that volume and/or turbidity targets were not achieved.
(3) Surface water from snow melt was pooled around and entering the aquifer effecting what is normally a slow to recover well.
(4) Well was very fast to recover. Parameter equilibration and low turbidities favored an abbreviated development.
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In addition to meeting the above primary conditions, at least three borehole volumes of water were
removed from the well, if the well allowed. If not, as much water as was necessary to meet the

primary conditions was removed. In all instances at least one well volume was removed.

2.6.3 Groundwater Sampling

During the ESI, one groundwater sample was collected from each of the five monitoring wells
following installation and development. The samples were analyzed for the parameters listed in
Section 2.8.

For the RI, groundwater samples were proposed to be collected from all 13 monitoring wells at
SEAD-4 over two distinct times of the year, and analyzed for the parameters listed in Section
2.8. The first round of sampling was completed in March 1999 and all 13 monitoring wells were
sampled (Table 2-7). The second round of groundwater sampling was conducted in the July
1999. The second set of samples was analyzed using the same methods as the first set. The
wells were sampled using the latest version of the EPA groundwater sampling procedure as

described in the following section The field sampling data are presented in Table 2-8.

ESI Program Methodology

During the ESI phase of the work, the monitoring wells were purged prior to sampling using a
peristaltic pump and dedicated Teflon tubing that extended to the bottom of the well. A low-flow
purging method was implemented to collect groundwater samples with the lowest possible

turbidity.

Prior to purging., the thickness of the silt layer at the bottom of the well was determined by
measuring the depth to the top of the silt and subtracting that from the depth of the well. If the
thickness of the silt was greater than 1 inch, then the silt was removed using the peristaltic pump
and dedicated Teflon tubing. Silt removal was complete when the water was no longer silt-laden

and dark brown-gray in color.

The purging process began with the open-end of the tube at the bottom of the well screen, or at least
6 inches from the bottom of the well. The purging flow rate was between 0.01 and 2 liters per

minute (L/min), and the water was collected at the surface with a graduated 5-gallon bucket.
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SEAD-4 - Groundwater Sampling Summary

TABLE 2-7

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION STUDY (2) SAMPLE SAMPLE
ID NUMBER DEPTH (1)
MW4-1 ESI MW4-1 NA
MW4-2 ESI Mw4-2 NA
MW4-3 ESI MW4-3 NA
MW4-4 ESI MW4-4 NA
MW4-5 ESI MW4-5 NA
MW4-1 RI - Round 1 042017 11.00
MWwW4-2 RI - Round 1 042018 5.30
MW4-3 RI - Round 1 042019 8.50
MW4-4 RI - Round 1 042020 10.00
MW4-5 RI - Round 1 042021 7.00
MW4-6 RI - Round 1 042022 9.00
RI - Round 1 042030 * 9.00
MW4-7 RI - Round 1 042023 6.10
MW4-8 RI - Round 1 042024 8.80
MW4-9 RI - Round 1 042025 6.50
MW4-10 RI - Round 1 042026 8.40
MW4-11 RI - Round 1 042027 9.00
MW4-12 RI - Round 1 042028 8.50
MW4-13 RI - Round 1 042029 7.90
MW4-1 RI - Round 2 042031 12.50
MW4-2 RI - Round 2 dry N/A
MW4-3 RI - Round 2 042033 10.95
MW4-4 RI - Round 2 042036 10.00
MW4-5 RI- Round 2 dry N/A
MW4-6 RI - Round 2 042039 11.00
RI - Round 2 042040 * 11.00
MWwW4-7 RI- Round2 042042 8.10
MW4-8 RI - Round 2 042037 10.80
MW4-9 RI - Round 2 042038 8.00
MW4-10 RI - Round 2 042032 10.00
MW4-11 RI - Round 2 042035 10.00
MW4-12 RI - Round 2 042034 12.90
MW4-13 RI - Round 2 042041 9.00

* Duplicate samples taken at the sample site.
(1) Interval represents depth in feet below the top of the PVC.

(2) ESI - Samples collected during Expanded Site Inspection conducted in 1993,

RI - Samples collected during Remedial Investigation conducted in 1999.
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TABLE 2-8

SEAD-4 - Monitoring Well Groundwater Field Sampling Information

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Monitoring INDICATORS (2) Gallons of Standing Well
Well Date Study Temperature pH Conductivity Turbidity ORP Dissolved Oxygen | Purge Water | Water Vol. Volumes
Sampled (1) (°Q) (nmhos/cm) (NTUs) (millivolts) (mg/L) Removed (gal) Removed
MW4-1 01/21/94 ESI 55 7.20 600 3.10 NA NA 1.90 1.25 1.52
MWw4.-2 02/4/94 ESI 2.0 7.50 228 72.7 NA NA 0.90 0.30 3.00
MW4-3 01/20/94 ESI 5.5 7.50 550 124 NA NA 2.10 0.70 3.00
MWwW4-4 01/31/94 ESI 4.0 7.80 400 6.2 NA NA 4.80 1.60 3.00
MW4-5 01/20/94 ESI 3.0 7.60 480 1.10 NA NA 04 0.20 2.00
MWw4-1 4/1/99 RI 8.3 7.00 902 28.00 50 12.30 0.7 8.74 0.08
Mw4-2 4/1/99 Rl 53 6.99 260 16.40 273 11.40 1.8 0.40 4.50
MW4-3 3/29/99 RI 6.9 7.15 1232 0.70 75 42.00 4.0 1.00 4.00
MW4-4 “4/24/99 RI 7.2 7.19 635 3.50 281.6 33.90 1.8 1.62 111
MW4-5 4/24/99 RI 82 7.14 806 12.00 285.6 36.90 0.6 0.78 0.77
MW4-6 4/1/99 RI 53 6.25 248 18.20 100.4 12.40 3.6 n/a n/a
MWw4-7 3/17/99 RI 5.4 7.48 513 7.30 439 4.40 3.1 0.82 3.78
MW4-8 3/30/99 RI 59 7.20 365 10.00 61.1 23.50 2.2 143 1.54
MW4-9 3/30/99 RI 5.8 6.98 239 31.00 51.6 27.70 2 0.88 227
MW4-10 3/30/99 RI 8.0 7.17 560 8.90 56.4 28.80 1.8 1.11 1.62
MWw4-11 3/31/99 RI 10.8 7.15 1003 30.00 50.1 23.70 0.6 1.02 0.59
MW4-12 3/30/99 RI 7.7 7.00 964 31.00 68.1 25.70 23 0.9 2.56
MW4-13 3/31/99 RI 75 7.12 410 4.80 38.5 18.60 1 0.94 1.06
MW4-1 (4) 7/7/99 RI 133 6.94 889 9.67 127 5.81 1.50 0.58 2.59
MW4-2 dry RI n/a n/a n/a n/a n/a n/a n/a n/a n/a
MW4-3 7/7/199 RI 15.2 7.01 708 3.81 108.9 3.25 0.60 0.37 1.62
MWw4-4 7/8/99 RI 15.1 7.06 560 4.49 94.8 2.01 1.50 0.92 1.63
MW4-5 dry RI n/a n/a n/a n/a n/a n/a n/a n/a n/a
MW4-6 7/10/99 RI 15.0 7.10 423 1.34 58 1.06 1.75 0.42 4.17
MW4-7 (4) 7/10/99 RI 18.6 7.41 649 >100 (3) 86.6 5.20 0.9 03 3.00
MW4-8 (4) 7/8/99 Rl 14.7 7.13 551 >100 (3) -6.4 1.07 1 0.6 1.67
MW4-9 (4) 7/9/99 RI 15.7 7.26 525 >100 (3) 534 2.13 0.24 0.24 1.00
MW4-10 (4) 717199 RI 16.6 6.98 661 >100 (3) -149 2.64 0.5 0.48 1.04
MW4-11 (4) 7/8/99 RI 17.1 6.99 869 >100 (3) -27.1 4.47 1.5 0.5 3.00
MW4-12 (4) 7/8/99 RI 124 6.81 874 >100 (3) 1125 1.90 13 0.53 245
MW4-13 (4) 7/9/99 RI 20.0 7.00 300 20.00 -4.2 7.00 0.48 0.25 1.92
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Note:
All samples were anatyzed for volatile organic compounds, semi-volatile organic compounds, pesticides, PCBs,

nitroaromatics, metals, cyanide, nitrates
(1) ESI - Samples collected during Expanded Site Inspection conducted in 1993

RI - Samples collected during Remedial Investigation conducted in March 1999 and July 1999

(2) Final indicator measurements taken after well purging was completed.
(3) Metals sample <50 NTU
(4) These wells were purged and sampled to dryness due to very poor recharge rates. Stability p2rameters may not be representitive of the groundwater.
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During the purging process, the water level in the well was monitored with an electronic water level
meter. The water was not pumped below one half of the pre-purge static water column height.
During removal of the first volume of water, it was determined if the well was a slow or fast
recharging well. A fast recharging well supplies water to the well such that the water level is not
drawn below the depth of one half of the static height of the water column using flow rates between
0.01 and 2 L/min. A slow recharging well does not supply water to the well to maintain a water
level at or above one half of the static height of the water in the well using a minimum purge rate of
0.01 L/min.

For wells that were slow to recharge, purging continued unti] approximately one-half the well
volume had been removed or the water level in the well reached the depth of one half the static
height of the water column. At this time, the indicator parameters (temperature, specific
conductivity, and pH) were measured and the time, flow rate, depth to the bottom of the opening of
the Teflon tube, and total volume of water removed were recorded on the sampling data sheet. The
Teflon tube was slowly raised to a point between the top of the well screen and the water surface.

If this was not feasible, the open end of the tube was raised to the highest point possible to allow

water to be pumped.

If during purging, the water level was lowered to below one half of the static water column height
then the pump was shut off and the well was allowed to recharge before continuing. After one well
volume had been removed, the indicator parameters were measured and the time, flow rate, depths,
and volume of water removed were recorded. If at least one well volume had been removed and
the measurements of temperature, specific conductance, and pH had stabilized (i.e., two successive
measurements varied be less than 10 percent), then purging stopped. If they had not stabilized, then
purging continued until they stabilized. At this time, the well was considered to have been purged
enough to ensure that the subsequent water samples collected from the well would be representative
of water from the aquifer. After stabilization, the water level in the well was monitored
periodically. for a period of 3 hours. During this time, if the well had recovered to 95 percent of the
original static level, then the well was sampled. If the 95 percent recovery was not achieved after 3
hours, the recovery requirement for the well was reduced to 85 percent prior to sampling. If the

well had not recharged to 85 percent after 6 hours, sampling of the well began.

The following procedure was used for purging a fast recharging well. After approximately one well
volume was removed, the time, flow rate, depth to the bottom of the opening of the Teflon tube and

the total volume of water removed was recorded on the sampling data sheet. Measurements of
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indicator parameters (temperature, specific conductance and pH) were also made this time. The
Teflon tube was slowly raised to a point between the top of the well screen and the water surface.

After each well volume was removed the indicator parameters were measured and recorded.

Purging of the well continued until three well volumes were removed. After purging the third well
volume, the indicator parameters were recorded for the last time. If required, additional
temperature, specific conductance, and pH measurements were made until they stabilized (two
successive measurements varied by less than 10 percent). Moving the location of the tube from the
screened interval to a point near the top of the water surface during purging ensured the removal of
any stagnant water from the well prior to sampling. After removal of three well volumes the water
level in the well was periodically measured. During this time, if the well had recovered to 95
percent of the original static level, then the well was sampled. If the 95 percent recovery was not
achieved after 3 hours, then the recovery requirement for the well was reduced to 85 percent prior

to sampling.

Before collecting the sample, the Teflon purging tube was removed from the well and placed into a
clean plastic bag. To sample, a bailer was lowered into the well at a rate of approximately 1/2-inch
per second to minimize the disturbance of water and silt in the well. When the bailer was filled
with water it was removed at a rate of approximately 1/2-inch per second and the appropriate
sample containers were filled. If the well was bailed to near dryness during the sampling process
(i.e., the bailer reaches the bottom of the well), sampling was stopped until the well recharged to 85
percent of the original static level. If it did not recharge to 85 percent after 6 hours, sampling
continued as water was available for each parameter. When sampling was complete, the dedicated

Teflon tubing was returned to the well.

The sampling order was as follows:

volatile organic compounds,

e semivolatile organic compounds,
e metals,

e cyanide,

e pesticides and PCBs,

e explosives,

e herbicides, and

e nitrates.
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The sampling order allowed that metals were collected early in the sequence. Obtaining low
turbidity water samples for metals that are truly representative of the aquifer was a primary goal of
the sampling procedure. Therefore, water for metals analysis was collected early in the sequence,

because water collected late in the sequence using a bailer tends to be more turbid.

RI Program Methodology

During the RI phase of the work, the groundwater sampling procedures for monitoring wells and
microwells were conducted according to the Draft SOP titled Groundwater Sampling Procedure,
Low Flow Pump Purging and Sampling (EPA, May 15, 1995). This method produced groundwater

samples with significantly lower turbidities than those for the ESI.

A Marschalk bladder pump, which is a low-flow pump constructed of stainless steel, and Teflon

tubing were used to purge and sample the monitoring wells.

Both the static water level and the water level after the pump was submerged were measured before
purging commenced at a well.. Pumping of the well was started at 200 to 500 milliliters per
minute. Following the Draft SOP the pumping rate was set to cause little or no water level
drawdown in the well (less than 0.3 ft. with the water level stabilized). The water level was
monitored every three to five minutes (or as appropriate) during pumping. Care was taken not to
cause pump suction to be broken, or entrainment of air in the sample. Any pumping rate

adjustments and the depth to the water were recorded throughout the process.

Pumping rates were, as needed, reduced to the minimum capabilities of the pump to avoid pumping
the well dry. If the recharge rate of the well was very low, purging was interrupted so that the water
level within the well did not drop below the pump. A steady flow rate was maintained to the extent
practicable. Sampling commenced as soon as the volume in the well had recovered sufficiently to
permit collection of samples. In some very low-yielding formations it was not possible to sample

with minimal drawdown even using the lowest pumping rates.

During purging of the well, field indicator parameters (turbidity. temperature, specific conductance,
pH, DO, and Eh) were monitored every three to five minutes. The well was considered stabilized
and ready for sampling once all the field indicator parameter values reached stabilization.

Stabilization is considered to be achieved when three consecutive readings. taken at three to five

minute intervals. are within the following limits:
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e turbidity (10% for values greater than 1 NTU)

e DO (10%)

e specific conductance (3%)

e temperature (3%)

e pH (£ 0.1 unit)

e  ORP/Eh (+ 10 millvolts)

[ ]

The variability within each water quality indicator parameter is based on the current
recommendations of the EPA Office of Research and Development, which have been adopted by
EPA Region II. If the parameters had stabilized, but the turbidity was not below the 50 NTU goal,
the pump flow rate was decreased to no more than 100 ml/min. Measurement of the indicator
parameters for DO, Eh specific conductance, temperature, and pH were obtained using a flow
through cell ( Hydrolab H20 water quality meter), which kept the sample from being exposed to the
air prior to measurement. Turbidity was measured in a clean container using a portable turbidity
meter, such as a glass beaker. The order of equilibration for each water quality indicator parameter
should be pH, temperature, and specific conductance, followed by oxidation-reduction potential,
dissolved oxygen and turbidity. However, it should be noted that temperature and pH, while often
used as equilibration indicators are actually quite insensitive in terms of distinguishing between

formation water and stagnant casing water.

Groundwater samples were collected for volatile analyses first. The actual sampling flow rate for
volatiles was accomplished with a gradual reduction in the flow rate down to 100 milliliters per
minute and sustained hydraulic head pressure within the sampling tube. A gradual reduction in
association with sustained hydraulic head pressure minimized aeration, bubble formation, turbulent
filling of sample bottles, and loss of volatiles due to extended residence time in the tubing. This
method coincides with the USEPA Region II Quality Assurance Manual (October 1989) and the
RCRA Groundwater Monitoring Technical Enforcement Guidance Document (OSWER Directive
#9950.1, September 1986), which state that when collecting samples where volatile constituents are

of concern using a bladder pump, pumping rates should not exceed 100 milliliters per minute.

The sample discharge for all other analytical parameters was a continuous flow of up to 500

milliliters per minute.
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The groundwater sampling order was as follows:

e volatile organic compounds,

e semivolatile organic compounds,
e metals,

e cyanide,

e pesticides and PCBs,

e Explosives, and

e Nitrate-nitrogen.

As each sample was collected, the sample was labeled. All samples requiring cooling were placed

into an ice-filled cooler maintained at 49C for delivery to the laboratory.

All sample containers were filled by allowing the pump discharge to flow slowly down the inside of

the container with minimal turbulence.

Purging and sampling equipment, which consisted of the bladder pump, was decontaminated prior
to being used at each well. The pump was partially disassembled and flushed with the

decontaminating solutions. The procedure was as follows:

1. Flush with potable water.

2. Flush with non-phosphate detergent solution.
3. Flush with tap water to remove the detergent.
4. Flush with distilled/dionized water.

5. Flush with isopropyl alcohol.

6. Flush with distilled/dionized water.

2.6.4 Aquifer Testing

During the ESI, groundwater levels were measured at the five monitoring wells on April 4, 1994,

During the RlI, three rounds of water level measurements were performed at all 13 monitoring
wells. One round of measurements was taken before well development and this data was used
only for well development calculations. The second round of water levels was performed before

the first round of groundwater sampling in March 1999. The final round of measurements will
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be performed before the second round of groundwater sampling, which will be completed in the

summer. The second and third rounds will be used to create groundwater topography maps.

Slug tests were performed during the RI field program at the eight monitoring wells installed
during the RI program to determine hydraulic conductivities. A transducer and data logger were
used to record the slug test data. Although a slug test was performed at monitoring well MW4-7,
the slug test did not provide adequate results because there was only two feet of water in the
monitoring well. The slug test parameters and related information are shown in Table 2-9. The
procedures for slug testing are provided in following section. Slug test data are presented in

Appendix D.
Groundwater Level Measurements

During the ESI at SEAD-4, one round of water level measurements was completed on April 4,
1994. For the RI, three rounds of water level measurements were completed for all monitoring
wells at SEAD-4. Two of these RI rounds (March 1999 and July 1999) were used to determine

groundwater flow directions at the sites.

Each round of water level measurements was conducted within a 10-hour period so that thzy
represented a "snap-shot" of groundwater conditions at the sites. The water levels were measured
to the nearest one hundredth of a foot using a battery-operated water level indicator. All

groundwater depth measurements were referenced to a notch on the top of the well casing (PVC).

Water level measurement equipment, including the water level indicator, was decontaminated

before it was used at any monitoring wells.
Rising Head Slug Testing

During the RI phase of the work, the hydraulic conductivity of the overburden aquifer was
determined using the rising head slug test method at SEAD-4. The rising head test requires the
instantaneous removal of a specific volume of water from the well resulting in a lowering of the
water table in the well. Subsequent to the removal of the volume, rising water levels were recorded

over time for later data reduction and hydraulic conductivity calculations.
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TABLE 2-9

SEAD-4 - Data for Slug Test Hydraulic Conductivity Determinations

Seneca Army Depot Activity

SEAD-4 Remedial Investigation

Well Study Test Well Depth to Bottom| Well Point |Static Water] Internal | Effective | Screened
Number ) Name Type of Screen Relative to Level Radius Radius of Length
) 3) Relative to Top of PVC]| Relative to of Well (feet) (4)
Ground Surface| (feet) (5) | Top of PVC|Well Casing| Boring
(feet) (4) (feet) (4) | (inches) (4)] (inches) (4)
MW4-6 RI 9 T/WS 9.4 12.03 4.04 2 8 49
MW4-7 RI 5 T/WS 5.2 8.65 5.05 2 8 2.0
MW4-8 RI 8 T/WS 9.5 12.39 4.9 2 8 4.9
MW4-9 RI 6 T/WS 54 8.69 4.39 2 8 2.0
MW4-10 RI 07 T/WS 7.5 10.43 4.86 2 8 4.9
MW4-11 RI 05 T/WS 8.2 11.53 6.17 2 8 4.6
MW4-12 RI 06 T/WS 10.2 13.54 8.36 2 8 4.6
MW4-13 RI 7 T/WS 59 9.02 3.61 2 8 2.0
Notes:

(1) RI =Remedial Investigation

ESI = Expanded Site Investigation

(2) Slug tests run with In-Situ Hermit 2-Channel Data Logger and pressure transducer.

(3) T/WS = Till Wethered Shale Aquifer

(4) Input data to determine hydraulic conductivity using a procedure described by Bouwer and Rice (1976 and 1989).

(4) Well point depths may vary from those measured during well construction because sediments in the bottom of the well are removed

during well development.

HAENG\SENECA\S4RINTABLES\SLUGTEST.XLS
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Prior to the beginning the test, the water level in the well was measured using an electronic water
level meter. Then an In-Situ, Inc. model PTX-161 pressure transducer rated to 10 pounds per
square inch (psi) was lowered into the well to an appropriate depth so that when the slug was
lowered into the well it would not come in contact with the transducer. At least one foot was
allowed between the bottom of the well and the transducer. Next, either a 3-foot or 5-foot long
stainless steel slug with a 1.66-inch diameter was lowered into the well using clean nylon rope so
that the top of the slug was just below the static water level previously measured in the well. The
hollow stainless steel slug contained machined ends onto which stainless screw caps with o-ring
gaskets fit. The slug was filled with potable water for the test. After the slug was lowered into the
well, the water level in the well was allowed to equilibrate. Water levels were measured until they
stabilized to within 0.01 feet for S minutes by monitoring the transducer via the data logger. The

stabilized water level at the end of the test was nearly equal to the original static water level.

After stabilization of the water level, the slug was quickly removed and data logger started
simultaneously thereby beginning the slug test. A 2-channel Hermit model 1000C data logger was
used to record the slug test data. The data logger was configured for logarithmic data collection so
that early time water level changes could be adequately recorded. After 10 minutes of data
collection the water level was monitored with the data logger to determine if it had stabilized.
When the water level reached 80 percent of the original static water level and stabilized to 0.02 feet
over a 5-minute time period, the test was stopped. The test data was downloaded to a portable

computer in the field and reviewed to evaluate whether the data was acceptable.

In instances where the saturated thickness of the aquifer was small enough such that it did not allow
significant displacement of water with a transducer/slug configuration, a stop watch and water level
meter were used to measure and record the depth to water data. In these instances, the slug was

placed at the bottom of the well to maximize the volume of water displaced during the test.

The slug test information for each monitoring well was reduced using the procedure described by
Bouwer and Rice (1976 and 1989). Normalized recovery rates were plotted against time on a semi-
logarithmic plot and the hydraulic conductivity was determined. The time and water level field
data were used to calculate the hydraulic conductivity. Other input data consisted of the following:

1) initial drawdown in test well; 2) internal radius of the test well casing; 3) effective radius of the
test well; 4) saturated aquifer thickness under static conditions; 5) length of the test well screen; and

6) height of water column in test well under static conditions. Once the data were plotted, the
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hydraulic conductivity was determined on-screen by matching the straight line portion of the

drawdown (displacement) curve.

Recent refinements have been developed in the interpretation of slug test data in unconfined
formations using the Bouwer and Rice (1976 and 1989) Method (i.e., Zlotnik, V., 1994,
Groundwater, V.32, No. 5, and more recently, Hyder, Z. and Butler, J.J. Jr., 1995, Groundwater V.
33 No. 1). In response to this, the method for interpreting slug test data using the Bouwer and Rice
(1976 and 1989) technique was modified to include, where appropriate, the recommendations of
Zlotnik (1994). In instances where there was no significant vertical flow affecting the test
according to the geometric criteria stated by Zlotnik (i.e., L/D ~ 1) this method was not used.

Because all of the overburden wells installed in the till were screened across all or most of the

aquifer saturated thickness, the criteria for test geometry (L/D ~ 1) held true in most instances.
2.7 SURFACE WATER AND SEDIMENT INVESTIGATION

The objectives of the surface water and sediment investigation at SEAD-4 were to determine the
nature and extent of chemical impacts, to define the fullest extent of impacts, and to obtain
background surface water and sediment samples to allow comparison to SEAD-4 data. The sample
program for surface water and sediment is summarized in Table 2-10. Sample locations are shown
in Figures 2-10 and 2-11. The sampling procedures are described in the following sections.

Surface water and sediment samples were collected during the ESI and the RI field programs.

ESI Program

A total of nine sediment samples and two surface water samples (SW) were collected at SEAD-4
(Figure 2-10). Two sediment samples (SD4-1 and SD4-2) and two surface water samples (SW4-1
and SW4-2) were collected near the edge of the pond, and, using a boat, one sediment sample

(SD4-3) was collected from the deepest part of the pond.

Modifications to the Field Sampling Program, previously mentioned, (November 15, 1993)
included the addition of six sediment samples to replace soil boring samples. Three of the six
additional sediment samples (SD4-4, 5, and 6) were collected from the drainage ditch located on
the southwest side of the site. The remaining three samples (SD4-7, 8 and 9) were collected from

the drainage ditch on the northeast side of the site.
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SEAD-4 - Surface Water and Sediment Sampling Summary

TABLE 2-10

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION STUDY (1) SAMPLE MATRIX
ID NUMBER

SD4-1 ESI 203271 Sediment
SD4-2 ESI 203272 Sediment
SD4-3 ESI 203273 Sediment
SD4-4 ESI 206905 Sediment
SD4-5 ESI 206906 Sediment
SD4-6 ESI 206907 Sediment
SD4-7 ‘ESI 206908 Sediment
SD4-8 ESI 206909 Sediment
SD4-9 ESI 206910 Sediment
SD4-2 RI 043189 ** Sediment
SD4-6 RI 043187 ** Sediment
SD4-10 RI 041001 Sediment
SD4-11 RI 041002 Sediment
SD4-12 RI 041003 Sediment
SD4-12 * RI 041004 Sediment
SD4-13 RI 041005 Sediment
SD4-14 RI 041006 Sediment
SD4-15 RI 041007 Sediment
SD4-16 RI 041008 Sediment
SD4-17 RI 041009 Sediment
SD4-18 RI 041010 Sediment
SD4-19 RI 041011 Sediment
SD4-20 RI 041012 Sediment

Note:

All sediment samples were analyzed for volatile organic compounds, semi-volatile organic compounds,

pesticides. PCBs, nitroaromatics, metals, cyanide, nitrates, grain size, pH, cation exchange
capacity and total organic compounds.

All surface water samples were analyzed for volatile organic compounds, semi-volatile compounds,
pesticides, PCBs, nitroaromatics, metals. cyanide, nitrates, pH. total organic compounds, ammonia,
hardness. phosphate, alkalinity, total dissolved solids and total suspended solids.

* Duplicate samples taken at the sample site.

** Hexavalent chromium analysis only.

(1y ESI - Samples collected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.

1T ENG\SENECAVS4RINTEXT\TABLES\SWSED.XLS

Page | of 4



TABLE 2-10

SEAD-4 - Surface Water and Sediment Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION STUDY (1) SAMPLE MATRIX
ID NUMBER
SD4-21 RI 041013 Sediment
SD4-22 RI 041014 Sediment
SD4-23 RI 041015 Sediment
SD4-24 RI 041016 Sediment
SD4-25 RI 041017 Sediment
SD4-26 RI 041018 Sediment
SD4-27 RI 041019 Sediment
SD4-28 RI 041020 Sediment
SD4-29 RI 041021 Sediment
SD4-30 RI 041022 Sediment
SD4-31 RI 041023 Sediment
SD4-32 RI 041024 Sediment
SD4-33 RI 041026 Sediment
SD4-34 RI 041027 Sediment
SD4-35 RI 041028 Sediment
SD4-36 RI 041029 Sediment
SD4-37 RI 041025 Sediment
SD4-38 RI 041030 Sediment
SD4-39 RI 041039 Sediment
SD4-40 RI 041040 Sediment
SD4-41 RI 041041 Sediment
Note:

All sediment samples were analyzed for volatile organic compounds, semi-volatile organic compounds.
pesticides. PCBs, nitroaromatics. metals, cyanide. nitrates, grain size, pH. cation exchange
capacity and total organic compounds.

All surface water samples were analyzed for volatile organic compounds. semi-volatile compounds,
pesticides. PCBs, nitroaromatics, metals, cyanide, nitrates, pH, total organic compounds, ammonia,
hardness, phosphate, alkalinity. total dissolved solids and total suspended solids.

* Duplicate samples taken at the sample site.

(1) ESI - Samples collected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.
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TABL

SEAD-4 - Surface Water and Sediment Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION STUDY (1) SAMPLE MATRIX
ID NUMBER
SD4-42 RI 041042/043194 *** Sediment
SD4-43 RI 041043/043184 *** Sediment
SD4-44 RI 041044 Sediment
SD4-45 RI 041045 Sediment
SD4-46 RI 041046 Sediment
SD4-47 RI 041038 Sediment
SD4-48 RI 041031 Sediment
SD4-49 RI 041034 Sediment
SD4-50 RI 041032 Sediment
SD4-50 * RI 041033 Sediment
SD4-51 RI 041035 Sediment
SD4-52 RI 041036 Sediment
SD4-53 RI 041037 Sediment
SD4-54 RI 041047 Sediment
SD4-55 RI 041048 Sediment
SD4-55 * RI 041049 Sediment
SwWi4-1 ESI 203210 Water
Sw4-2 ESI 203212 Water
Sw4-3 * ESI 203213 Water
4PIPE ESI 206099 Water

Note:

All sediment samples were analyzed for volatile organic compounds, semi-volatile organic compounds,
pesticides. PCBs. nitroaromatics, metals, cyanide, nitrates, grain size, pH, cation exchange
capacity and total organic compounds.

All surface water samples were analyzed for volatile organic compounds, semi-volatile compounds,
pesticides. PCBs, nitroaromatics, metals, cyanide. nitrates, pH, total organic compounds. ammonia,
hardness. phosphate, alkalinity. total dissolved solids and total suspended solids.

* Duplicate samples taken at the sample site.

** Hexavalent chromium analysis only.

*** Sample also analyzed for hexavalent chromium.

(1) ESI - Samples collected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.
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2-10

SEAD-4 - Surface Water and Sediment Sampling Summary

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

LOCATION STUDY (1) SAMPLE MATRIX
ID NUMBER
SW4-12 RI 042003 Water
SW4-12 * RI 042004 Water
SW4-13 RI 042005 Water
SwW4-19 RI 042011 Water
Sw4-49 RI 042014 Water
SwW4-50 RI 042012 Water
SW4-50 * RI 042013 Water
SwW4-51 RI 042015 Water
SW4-52 RI 042016 Water
Note:

All sediment samples were analyzed for volatile organic compounds, semi-volatile organic compounds,
pesticides, PCBs, nitroaromatics, metals, cyanide, nitrates, grain size, pH. cation exchange
capacity and total organic compounds.

All surface water samples were analyzed for volatile organic compounds. semi-volatile compounds.
pesticides. PCBs, nitroaromatics. metals. cvanide, nitrates, pH. total organic compounds. ammonia.
hardness. phosphate. alkalinity. total dissolved solids and total suspended solids.

* Duplicate samples taken at the sample site.

(1) ESI - Samples collected during Expanded Site Inspection conducted in 1993.

RI - Samples collected during Remedial Investigation conducted in 1998.
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SENECA SEAD-4 DRAFT FINAL RI REPORT

RI Program

The purpose of the RI surface water and sediment investigation was to refine the locations of
potential contaminant source areas, and to define the fullest extent of impacts. Surface water and
sediment sampling was conducted in areas of SEAD-4 that have the potential for acting as an
exposure pathway, transporting contaminants off-site or infiltrating into the soil and percolating to

groundwater.

The RI surface water and sediment sampling in SEAD-4 was conducted from December 4, 1998
through December 19, 1998. A total of 46 sediment samples and seven surface water samples were
collected from on-site and off-site locations at SEAD-4 during the RI program. Figures 2-10 and
2-11 presents the sampling locations. Forty-two sediment samples were collected in drainage
ditches throughout SEAD-4. Due to dry conditions, surface water was not available at 39 of the 42
sites in on-site locations at SEAD-4. SW4-12 and SW4-13 were collected from the drainage ditch
east of the site and SW4-19 was collected from the drainage ditch east of the former building

foundation.

It was reported by a former SEDA employee that wastewater from the washout process may have
been released into Indian Creek, from the north side of Indian Creek Road. Based on this
information. it was assumed that a point discharge occurred to the north of the road before it crosses
over Indian Creek. A total of four surface water and sediment samples (SW/SD4-49 through 52)
were collected from Indian Creek in this area in order to evaluate the point discharge. The area is
located at the SEDA boundary where both Indian Creek Road and Indian Creek cross the boundary.
Two of the samples were collected upstream of Indian Creek Road and two sample were collected
downstream of Indian Creek Road. The surface water and sediment samples from Indian Creek
were also used to assess the presence and extent of impacts from SEAD-11. The locations of the
surface water and sediment samples collected in Indian Creek for the SEAD-4 RI/FS are shown in
Figure 2-11. SEAD-4, which could not be shown on this figure because of the scale of the map, is

located approximately 600 feet east of sample location SW/SD4-51.

Methodology

Surface water and sediment samples for the ESI and the RI were collected in the following manner.
Surface water samples were collected on the site by immersing a clean glass beaker or a sample

bottle without preservatives. The sample was then transferred to a pre-preserved sample bottle, if
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required. Temperature, conductivity, and pH of surface water were measured directly in the field
with calibrated meters. pH was measured with an Orion pH meter, Model SA230 or SA230A.
Conductivity and temperature were measured with a YSI Model 33 conductivity meter.

Sediment samples were collected by scooping sediment into a decontaminated stainless steel bowl
with a decontaminated trowel. Volatile Organic Analytes (VOA) samples were taken first, prior to
any mixing of the sediments. Then, the bowl was refilled with additional sediment, if required,
thoroughly mixed and the appropriate sample containers filled with sediment. Samples were then

placed in coolers containing refrigerants.

During the ESI phase of the program, surface water and sediment samples were analyzed for the

parameters listed in Section 2-8.
2.8 ANALYTICAL PROGRAM

For the ESI study, a total of 42 soil samples, nine sediment samples, five groundwater samples, and
three surface water samples were collected from SEAD-4 for chemical testing. All the samples

were analyzed for the following:

e TCL Volatile Organic Compounds,

e TCL Semivolatile Organic Compounds.

e TCL Pesticides/PCBs,

e Herbicides by EPA Method 8150,

e Explosives by EPA Method 8330,

e Nitrates by EPA Method 352.2, and

e TAL metals and cyanide according to NYSDEC CLP SOW.

A summary of the analytical program for SEAD-4 is presented in Table 2-11

For the RI study, a total of 141 soil samples including building debris samples (plus six duplicate
samples), 46 sediment samples (plus three duplicate samples). 13 groundwater samples (plus one
duplicate sample), and seven surface water samples (plus two duplicate samples) were collected

from SEAD-4 for chemical testing. All the samples were analyzed for the following:

o TCL Volatile Organic Compounds, -
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e TCL Semivolatile Organic Compounds,

e TCL Pesticides/PCBs,

e Explosives compounds by EPA Method 8330,

e Nitrate-Nitrogen by EPA Method 352.1, and

e TAL metals and cyanide according to the NYSDEC CLP SOW.

A total of 60 surface soil samples were collected for Level Il total chromium screening.

For the RI, four subsurface soil samples were tested for TOC, cation exchange capacity, pH, and
density. Three subsurface soil samples were tested for grain size distribution. Twenty-one surface
soil and sediment locations were analyzed for hexavalent Chromium. The groundwater samples
were analyzed for volatile organic compounds by EPA Method 524.2. The surface water samples
were also analyzed for pH, hardness, TOC, total suspended solids, total dissolved solids, alkalinity,
ammonia, nitrate/nitrite-nitrogen, and phosphate. The sediment samples were also analyzed for

TOC, grain size distribution, cation exchange capacity and pH..
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TABLE 2-11

SEAD-4 - Summary of Sampling and Analyses

SEAD-4 Remedial Investigation

Seneca Army Depot Activity

Groundwater *

Notes: (1) Groundwater analyzed by EPA Method 524.2

* Temperature, pH, conductivity, and turbidity were measured in the field.

HAENG\SENECA\S4RINTABLES\METHODS.XLS

Media Nitrate/Nitrogen | Explosives NYSDEC | Grain Size pH Hardness TSS TDS
(RI) TCL TCL TCL EPA EPA TAL ASTM EPA EPA EPA EPA
VOC (1) SvocC Pest/PCB Method 353.2 | Method 8330 Metals D:422-63 | Method 150.1 | Method 130.2 | 160.2 160.1
Surface soil X X X X X X X
Soil boring X X X X X X
Shelby tubes X X
Soil/Debris X X X X X X
Sediment X X X X X X X X
Surface water X X X X X X X X X X
Groundwater * X X X X X X
Media Ammonia Phosphate | Cat Ex. Cap. TOC Alkalinity Density
(RD EPA EPA EPA EPA EPA COE
Method 350| Method 365.2 | Method 9081 415.1 Method 310 |Method 1110
Surface soil
Soil boring X X
Shelby tubes X X X
Soil/Debris
Sediment X X
Surface water X X X X
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TABLE 2-11

SEAD-4 - Summary of Sampling and Analyses

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Media Herbicides TCL TCL TCL Nitrate-Nitrogen Explosives TAL
(ESI) EPA Method voC . SvocC Pest/PCB EPA Method EPA Method Metals
8150 353.2 8330

Surface soil X X X X X X X
Soil boring X X X X X X X
Test Pits X X X X X X X
Sediment X X X X X X X
Surface water X X X X X X X
Groundwater X X X X X X X
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3.0 DETAILED SITE DESCRIPTION

3.1 SITE FEATURES

SEAD-4, the Munitions Washout Facility, is located in the southwestern portion of the SEDA and
was part of the Ammunition Workshop Facility that is approximately 30 acres in size. The
Munitions Washout Facility was active between 1948 and 1963. The main building at the
Munitions Washout Facility was the Munitions Washout Building, which has since been

demolished.

The Ammunition Workshop Facility is now characterized by developed and undeveloped areas. It
is surrounded by open grassland and low, thick brush on all sides. North South Baseline Road is
the main access road to the facility and bisects the site running from south-southeast to north-
northwest. There is also a network of minor paved driveways in the eastern half of the site. The
SEDA railroad tracks lead into the site from the southeast and terminate in the vicinity of Buildings
2078 and 2085. Another set of SEDA railroad tracks run in the same direction as the North South
Baseline Road on the southwestern boundary of the site.

The Ammunition Workshop Facility is almost entirely surrounded by two drainage ditches which
are both approximately 3 feet deep. One of the ditches originates in the southeastern part of the site
and helps to form its eastern boundary. This ditch runs northwest and then circles around to the
west where it joins the drainage ditch alongside North South Baseline Road. The second drainage
ditch forms the southwestern boundary. It originates south of the site next to North South Baseline
Road, circles to the northwest, and discharges into the man-made pond which lies on the western

edge of the site.

The man-made pond is approximately 150 feet in diameter and was created for the purpose of
containing wastewater. Within the past 8 years, the pond was widened and deepened with a
bulldozer. Pond sediment was pushed southwest of the pond to a 400-foot by 150-foot area
adjacent to the pond. There are no known records of its full excavation beyond this dredging and it

is assumed not to have a liner.

A 6-inch diameter clay pipe discharges into the southeast corner of the man-made pond. The pipe

appeared to originate in the area of the Munitions Washout Building. Three test pits were
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excavated to determine the orientation and origin of the clay pipe. At 75 feet and 200 feet away
from the pond, the pipe was found to be oriented such that it appeared to originate in the area of the
Munitions Washout Building. The pipe was not found in the test pit located 400 feet from the
pond. In order to locate the pipe, a 48-foot long trench was excavated to bedrock (approximately 6
feet deep) 400 feet from the pond and perpendicular to the suspected trend of the clay pipe. The
failure to locate the pipe 400 feet from the pond suggests that the pipe either makes a bend to the
north or south and does not originate at the Munitions Washout Building, or the eastern end of the
pipe was removed or destroyed with the rest of the Munitions Washout Building.

Eleven buildings existed at the Ammunition Workshop Facility during the years that the Munitions
Washout Building was operating. Three of the buildings are believed to have been used in the
washout process. None of these three buildings currently exist. An air photo taken in 1959 shows
the former Washout Building; the "decontamination building", which was possibly used as a
cleaning or decontamination building for equipment; and a third unnamed building. The Washout
Building was located in the approximate center of the facility, adjacent to North South Baseline
Road; the "decontamination building" was located 350 feet to the northwest of the Washout
Building, also adjacent to North South Baseline Road; and the unnamed building was located
directly across North South Baseline Road and approximately 300 feet from the Washout Building.
It is assumed that the buildings were razed sometime between 1963 and 1968 because 1963 was
the year that washout operations ceased at the site. In addition, the buildings no longer existed in
the 1968 air photos. The foundation of the "decontamination building" still exists and drains in the
floor of the building also exist, but nothing remains of the other two buildings. A crushed shale

road leads from the road to where the third building once stood.

The Munitions Washout Building was approximately 100 feet by 30 feet in size. The foundation of
the “decontamination building” was found to be 40 feet by 55 feet, and the third building measured
approximately 30 feet by 30 feet. To the northeast of the Munitions Washout Building is a berm
approximately 25 feet high and 150 feet long. Directly behind the berm is a water tank
approximately 50 feet in diameter.

The remainder of the buildings at the Ammunition Workshop Facility (all but one of which are still
standing) were used for ammunition renovation. Building 2085 was a receiving building for
munitions which were brought to the site by rail or lift trucks. It was used for the unloading,
storage and transfer of projectiles. During the building surveys it was found that Building 2085 was
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adjacent to the railroad and contained loading platforms which could be used for the convenience of
unloading munitions from the railroad to the building and then from the building to either the road

(via a ramp) or Building 2078 as shown in Figure 2-2.

Activities such as replacing the propellant in munitions or introducing tracers to 90 mm shells were
performed in Buildings 2073 and 2078, the two main workshops. Building 2078 contains a
conveyor belt system that could have been used in the munitions renovation. The building has
been used to tear down munitions including 75s, 90s, and 106s and other obsolete weapons.
Weapons would be off loaded on the southeast loading dock from a fork truck, railroad car or
truck trailer. The munitions were then sorted and started down the conveyor system. The
conveyor carried individual munitions from south to north. Fuses and projectiles would be
separated in different bays and the ammunition powder would be opened up and vacuumed out
of its casing (see Figure 2-3 for building details). The vacuum system would carry the
ammunition powder to the powder house. The powder was collected in a metal hopper (still
visible in the powder house) and subsequently dispensed to canisters for further testing or
disposal. A scale was positioned below the hopper in the powder house and approximately 112
pounds of powder were transferred to each canister. Testing of the powder occurred at a
different building, possibly 2073.

The small building south of the Building 2073 held the motors and more of the dust collection
system. This included a filter bag dust collection tank and a floor mounted motor. A second

tank presumably collected dust or helped to create a reserve vacuum pressure.

Building 2073 contains several pallets, two flammable storage lockers, and an elevated HVAC
system. The building has been used to inspect munitions. A blast shield located outside the
southeast corner of the building was used to test the ammunition. Projectiles could be mounted
and fired within the confines of the blast shield. The explosion would be directed away from the

building to the East. See Figure 2-4 for more details.

Building 2079 was a steam generation building and Building 2077 was a steam condensate return
station. The washout process involved the use of steam or hot water to remove the solid explosives
from munitions ranging in size from 90 mm shells to 500-pound bombs. The heated water
dissolved the solid explosives from the shells. The water was then passed over screens and
agitated. As the water cooled while being agitated the explosives would re-solidify into pellets and

be funneled into non-sparking containers, which were then sent to weapons manufacturing plants to
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be re-used. The wastewater was then disposed of on-site. During the building surveys 2 boilers
were found in Building 2079 along with a steam driven generator and pipes leading to the 50-foot
diameter water tank outside of the building. The boiler house also provided steam heat to the
adjacent facilities at this end of the ammunition grounds. The two boilers operated on fuel oil.
The fuel oil tanks had previously been located east of the boiler house. Water from the adjacent
AST would have been pumped in and further conditioned before entering each boiler’s steam
drum. Resulting steam was then piped above ground to the adjacent buildings as a heating
supply. Electricity was also generated from a steam generator located in the north room of the
boiler house. This was an Allis-Chalmers® and Worthington® brand steam generator and motor

as shown in Figure 2-5.

Two pipe risers and a triangular opening into what could be an underground pipe chase were
noted outside the southwest corner of the building. Due to overgrowth and poor lighting, the
contents of this space could not be ascertained. Two 8-inch diameter cast iron upright pipes
were found twenty feet northwest of the generator room. Each contained an apparent valve at a
depth of 3 feet below the top of the upright.

Building T30 and 2084 were used to prepare the packing material for the shipment of the renovated
munitions. According to a current SEDA employee and a former SEDA employee, Building 2084
and T30 were used to paint, stencil, and otherwise prepare the packing material for the shipment of
the renovated munitions. During the building surveys painting booths were found in Building
2084, along with drying lines. According to a former employee of the post, the building formerly
covered a larger area of ground to the North. Ammunition was trucked in and unloaded under a
large staging shelter. The shelter no longer exists at the site. Ammunition was then brought into
the building, unpacked, disassembled to some extent, hung on the overhead rack assembly and
rotated around the overhead assembly, into the paint booth. There the ammunition was spray
painted, and then moved along the assembly to a point above the steam-heated drying racks.
Once dry, the ammunition was probably re-stenciled with identifying codes, repacked in wood
crates, and moved to another portion of the site. The drying racks were heated by steam piping
running below the overhead assembly system. See Figure 2-6 for details. Building T30 was the
only building used for the ammunition renovation that was demolished. It was razed sometime
between 1968 and 1993, but the foundation still exists.
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Building 2076 was the employee break room and laundry facility. The building has been used to
launder white uniforms used in Building 2078 where munitions were torn down and explosive
powders removed or handled. Wash water likely contained residual explosive powder. A former
employee of the post stated that this water was simply released to the floor drain and then
allowed to drain to the dry well (in the form of a concrete tank or pit) directly east of the
building. The dry well does have an 8-inch diameter clay overflow pipe that leads to a drainage
ditch to the East. See Figure 2-7 for more details.

All but two of the buildings at the site are located to the east of North South Baseline Road. The
area to the west of North South Baseline Road is mostly undeveloped. During the years of

operation, the area was covered in grass but currently it is mostly covered with thick, low brush.

Two underground storage tanks (USTs) formerly existed at Building 2079. Both tanks stored #6
fuel oil; one had a 15,000-gallon capacity and the second had a 20,000-gallon capacity. Both of the

tanks were removed.

Two above ground storage tanks (ASTs) formerly existed at Building 2079 and Building 2076.
Both tanks had a 275-gallon capacity and have been removed.

Several underground piping structures associated with the leach field were identified at the surface
in the field north of the “decontamination building” during the ESI. The visible evidence of
underground piping structures included 1) terra-cotta pipe that passed through a concrete holding
tank with a steel cover at two locations, 30 feet and 210 feet north of the road near the suspected
leach field, 2) a vertical cylindrical steel pipe near the concrete tank, 3) an outfall that emptied into
a drainage ditch that surrounds most of the northern portion of the site and 4) a manhole between

the vertical steel pipe and the outfall pipe.

Another site of concern that was probably affected by SEAD-4 activities is not actually located
within SEAD-4. Indian Creek is a small water body that forms within the SEDA and flows south
under some railroad tracks, continues to flow south until tributaries join it, and eventually feeds into
Seneca Lake. Indian Creek Road, which is near Indian Creek, runs west from the northern part of
SEAD-4 and continues off the SEDA. A public railroad track runs near the edge of the SEDA at
this point and is fenced off on the SEDA side and on the outer side of the tracks. Based on this
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information, the discharge is assumed to have occurred at a single point north of Indian Creek Road
before the fence, still on SEDA property.

Reeds and other plants surround Indian Creek. On the SEDA side of the fence there is a flood plain
surrounding the creek which is about a foot wide and slow moving. The banks of the creek get
progressively higher as the creek approaches the railroad tracks. On the other side of the tracks the

banks widen and level out once again, and the flow increases.
3.2 TOPOGRAPHY

The topography at SEAD-4 is generally flat in the area east of North South Baseline Road and
slopes to the west on the portion of the site which is west of the Baseline Road. The ground surface

becomes steeper near the pond and the western drainage ditch.
33 HYDROLOGY

Surface water flow from precipitation events is controlled by local topography including the two
man-made drainage ditches (both approximately three feet deep) into which most runoff from the
facility flows. Figure 3-1 shows the surface water flow for the site.

Runoff toward the east and north of the facility generally flows into the eastern drainage ditch,
which flows to the northwest. Surface water in this ditch flows west under North South Baseline
Road and then flows into Indian Creek just north of the facility. Indian Creek begins in the
southwestern portion of the SEDA and flows south-southwest. After it passes out of the SEDA, it
continues south-southwest until tributaries join it, where it flows in a more westerly direction.

Eventually it flows into Seneca Lake.

Runoff toward the west of the facility flows into the western ditch which drains to the north into the
pond located approximately 500 feet west of the former Munitions Washout Building. The pond is
approximately 150 feet in diameter and is man-made. It is the only sustained water body on site.
Air photos from 1968 show that from an outlet on the western edge of the pond, water in the pond
flowed to the west and eventually to the south through small drainage swales and drainage ditches

alongside the SEDA railroad tracks and roads. This natural outlet no longer exists and overflow is
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piped immediately to the west of the pond by a PVC overflow pipe located on the western bank of
the pond. Currently, the static water level of the pond is low enough that overflow is unusual and
the pond is stagnant.

While the majority of the surface water runoff flows into either of the two main drainage ditches
described above, a minor amount of runoff is directed either into the drainage ditches flowing north
along North South Baseline Road or into the drainage ditches flowing south along North South
Baseline Road and the SEDA railroad tracks.

Precipitation data from the Aurora Research Farm monitoring station, were reviewed to gain a
perspective on the seasonal variations in rainfall that would directly impact surface water flow.
These data indicate that, historically, June has the greatest amount of rainfall at 3.9 inches, and the
winter months of January and February generally have had the least amount of rainfall.

3.4 SITE GEOLOGY

The site geology is characterized by gray Devonian shale with a thin weathered zone where it
contacts the overlying mantle of Pleistocene till. This stratigraphy is consistent over the entire site.
Additionally, artificial fill occurs above the till at locations around the buildings and the pond on
the site. Boring logs for SEAD-4 are presented in Appendix B.

In most of the soil borings, a thin layer of topsoil was observed, usually less than a foot thick,
within one foot of the ground surface. The depths of the soil borings were up to 11 feet below the

ground surface.
34.1 Filled Areas

Based on data from the boring and well logs, a thin layer of fill covers many areas of the site. The
fill becomes significantly thicker around the pond. This may be due to the dredging of the pond

and its subsequent disposal around the surrounding area.
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342 Till

The predominant surficial geologic unit present at the site is dense till. The till is distributed across
the entire site and ranges in thickness from 0.5 feet to as much as 4.6 feet based upon refusal data
collected during the ESI and RI, although the average thickness of the till on-site is only 1.6 feet.
The thickest section of glacial till was encountered at SB4-24, located at SS4-8 in Area 1 (western
part of the site). The thinnest section of glacial till was found at MW4-9, located behind T30 at the
location of SB4-10 from the ESI, while till was entirely absent at locations SB4-12, SB4-16, SB4-
17, SB4-26, SB4-27, SB4-28 and MW4-7. The till is generally characterized by light gray to olive
gray clay and silt with some black shale fragments (up to 0.25 inches in diameter) and traces of fine
sand with some medium sized gravel. Larger shale fragments (rip-up clasts) were also observed at
many locations near the till/weathered shale contact and are probably ripped-up clasts removed by

the once-active glacier.

Darian silt-loam soils, 0 to 18 inches thick, are developed in till derived mainly from local alkaline
and calcareous, dark-gray and black silty shale and a small quantity of limestone (Hutton, 1972).
These surficial soils are somewhat poorly drained and have a silt clay loam and clay subsoil. These
are nearly level to gently sloping soils that have developed on the uplands in the central part of
Seneca County. In general, 0-3 percent slopes are associated with these soils (Hutton, 1972).

Grain size analyses were performed on surface soils and subsurface soils that were sampled as part
of the soil sampling program. Grain size analyses were performed on three soil samples collected
from varying depths in soil borings SB4-11, SB4-15, and SB4-28 at SEAD-4 (Appendix E). A
till/weathered shale sample collected from 2 to 2.9 feet in boring SB4-11 contained 25 percent silt
and clay. A till sample collected from 2 to 4 feet at boring SB4-15 contained 40 percent silt and
clay. A till/weathered shale sample at 2 to 4 feet in SB4-28 contained 55 percent silt and clay.

Grain size analysis curves for till samples collected during the installation of monitoring wells on
another portion of SEDA show a wide distribution of sediment sizes (Metcalf & Eddy, 1989).
Based on all of the available grain size analyses at SEDA, the till generally has a high percentage of
silt and clay with lesser amounts of sand and fine gravel-sized particles (47 to 93 percent of the
sample passed the No. 200 sieve). The porosities of five gray-brown silty clay (i.e., till) samples
ranged from 34.0 percent to 44.2 percent with an average of 37.3 percent (USAEHA, 1985).
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These grain size data are approximately consistent with data published by the Soil Conservation
Service (Hutton, 1972) that show the Darian Series (DaA) soils in Seneca County contain between

55 and 75 percent silt and clay (i.e., this percentage passes the no. 200 sieve).
The minimum, maximum and average background concentrations of selected inorganic constituents
in the till located on SEDA have been extensively characterized. These data are discussed in

Section 1.0 and presented in Table 1-4.

3.4.3 Weathered Shale

A zone of weathered gray shale of variable thickness was encountered below the till at many of the
locations drilled on-site. The upper boundary of the weathered shale was recorded in split spoon
samples and the base of the weathered shale was, for the purposes of this investigation, defined as
the depth of refusal with the hollow stem augers or where augering became abruptly difficult and
slow. The thickness of the weathered shale ranges between 0.3 feet (at SB4-8) to 1.3 feet (at SB4-
16) on the site. The average thickness on the site is 0.7 feet. Differential weathering through
geologic time is likely responsible for the variable thickness. No outcrops of weathered or

competent shale are exposed at SEAD-4. See Table 3-1 and Figure 3-2 for details.

344 Competent Shale

No bedrock coring was performed at SEAD-4, however, information on the competent shale is
available from Mozola (1951) and cores obtained from other sites at SEDA. The bedrock
underlying the site is composed of the Moscow Formation of the Devonian age Hamilton Group,
according to the Geologic Map of New York, Finger Lakes Sheet (1970). Specifically, the site lies
in the lower one-quarter of the Moscow Formation. The lower two thirds of the Moscow shale is
soft, gray, and calcareous and contains an abundance of fossils (Mozola, 1951). The upper or
younger part of the Moscow shale is dark, highly friable, and less calcareous than the lower two-
thirds. Weathered surfaces are generally medium to light gray and may be stained with iron oxide.
Many of the joint openings in the shale strike in two predominant joint directions, N 650 E and N
25-300 W (Mozola. 1951). These joints are primarily vertical. Merrin (1992) cites three prominent
vertical joint directions of northeast, north-northwest, and east-northeast in outcrops of the Genesse
Formation 15 miles southeast of SEAD-25 near Ithaca, New York. The Hamilton Group is a gray-
black, calcareous shale that is fissile and exhibits parting (or separation) along bedding planes.
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TABLE 3-1

SEAD-4 - SUMMARY OF SUBSURFACE STRATIGRAPHY

SEAD-4 REMEDIAL INVESTIGATION
SENECA ARMY DEPOT ACTIVITY

LOCATION| LOCATION | DEPTH TO TOP| EASTING |[NORTHING| THICKNESS| THICKNESS OF
ID ELEVATION| OF SHALE * OF FILL (ft) [OVERBURDEN (ft)

SB4-1 NA 9.5 745822.777| 987477.072 1.5 9.5
SB4-2 NA 25 744938.98| 987818.31 NA 2.5
SB4-3 NA 8 745020.76 0 2 8

SB4-4 NA 8.7 744205.874| 987051.222 NA 8.7
SB4-5 NA 3.6 745115.16] 987356.13 2 3.6
SB4-6 NA 22 744832.76] 987031.06 NA 2.2
SB4-7 NA 83 745271.36] 987432.55 NA 8.3
SB4-8 NA 5.6 745073.08f 987359.05 NA 5.6
SB4-9 NA 745583.37] 986552.16 NA 3

SB4-10 NA 745193.37] 986900.54 NA 4

SB4-11 NA 29 744371.996| 986939.954 1.6 29
SB4-12 NA 6.4 744405.962| 987072.907 6.4 7.3
SB4-13 NA 2 745257.177] 986958.295 1.8 3.8
SB4-14 NA 4 745474.726] 986608.387 1.2 4.8
SB4-15 NA 4.5 745566.11] 986427.681 3.5 5.6
SB4-16 NA 3 744847.455] 987619.019 3 43
SB4-17 NA 2 744863.122| 987557.702 1.5 3.2
SB4-18 NA 55 745354.502] 987692.409 35 6.5
SB4-19 NA 52 745419.522) 987678.167 4.2 52
SB4-20 NA 6.8 744274.891] 987099.925 35 8.6
SB4-21 NA 10.3 744167.319] 986981.118 1.3 10.3
SB4-22 NA NA 744263.568| 987214.491 52 7.6
SB4-23 NA 6.5 744373.969] 987088.612 4.7 6.8
SB4-24 NA 10.4 744165.904] 987114.069 3 8.6
SB4-25 NA 7.5 744373.969| 987088.612 54 7.5
SB4-26 NA 4.5 746128.379] 986803.32 0.8 5

SB4-27 NA 25 744924.482) 987609.887 2.5 34
SB4-28 NA 2.6 744917.954| 987561.615 2.6 34

NA = Not Available

* In feet, below ground level
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TABLE 3-1

SEAD-4 - SUMMARY OF SUBSURFACE STRATIGRAPHY

SEAD-4 REMEDIAL INVESTIGATION
SENECA ARMY DEPOT ACTIVITY

LOCATION| LOCATION |DEPTH TO TOP| EASTING [NORTHING| THICKNESS| THICKNESS OF
ID ELEVATION | OF SHALE * OF FILL (ft) {OVERBURDEN (ft)

MW4-1 NA 9.5 745822.777] 987477.072 1.5 9.5
MW4-2 NA 2.5 744938.98] 987818.31 NA 2.5
MWwW4-3 NA 8 745020.76] 987226.64 2.0 8

MW4-4 NA 8.7 744205.874| 987051.222 NA 8.7
MW4-5 NA 3.6 745115.16f 987356.13 2.0 3.6
MW4-6 NA 7.5 744322.63| 987264.334 3.5 1.5
MW4-7 697.26 1.1 744364.346] 987011.058 1.1 1.5
MW4-8 681.74 6.9 744364.346] 987011.058 3.8 6.9
MW4-9 701.35 2 745175.596] 986916.04 1.2 3

MW4-10 704.51 4 745474.726] 986608.387 1.2 4.8
MW4-11 705.66 4.5 745667.644) 986968.819 1.8 5.3
MWw4-12 707.72 8.9 745505.291] 987177.087 43 8.9
MW4-13 698.66 2.6 745269.584| 987862.841 1.4 3

NA =Not Applicable

* In feet, below ground level
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Competent, calcareous black shale was encountered at depths between approximately 4 and 11 feet
below ground surface. The elevations of the competent bedrock determined during the drilling and
seismic programs indicate that the shale slopes to the west mimicking the land surface. The upper
portion of the competent shale (0.2 to 2.5 feet) is weathered. The bedrock topographic map is
presented in Figure 3-2.

345 Site Stratigraphy

Two geologic cross-sections were constructed for the site. The locations of these sections are
shown in Figure 3-3. Cross-sections A-A’ and B-B’ show the consistent till, weathered shale,
competent shale stratigraphy beneath the site based on data from borings and monitoring wells
(Figures 3-4 and 3-5). Also, both cross-sections show the presence of fill near the former Building
T-30, Building 2078, and the area around the man-made pond. The sections were drawn to provide
a somewhat detailed view of the subsurface stratigraphy by intersecting as many data points (i.e.,
soil borings or monitoring wells) as possible while maintaining a uniform direction for the cross-

section.
3.5 GEOPHYSICAL RESULTS

Three geophysical investigations were performed at SEAD-4. A seismic survey was performed to
help define groundwater flow directions at the site prior to installation of any monitoring wells.

The GPR and EM-31surveys were performed to delineate the location of the suspected leach field,
locations of subsurface pipes and structures that may have carried the wastewater from the washout
operation to the suspected leach field, and the location of a suspected underground concrete tank or
pit near Building 2076. The locations where the geophysical investigations were conducted are

shown in Figure 2-1. The results of these various investigations are summarized in detail below.

3.5.1 Seismic Refraction Survey

The results of the seismic refraction survey conducted in SEAD-4 are shown in Table 3-2. The
location of the individual seismic transects are shown in Figure 2-1. The seismic profiles detected
5 to 15 feet of unconsolidated overburden (1,000-7,700 feet/second) overlying bedrock (12,000-
14,000 ft/s). In particular, the unconsolidated material included unsaturated overburden (1,000-
1,400 ft/s), compact unsaturated till (3,500-4,200 ft/s), and saturated till (5,000-7,700 ft/s).
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TABLE 3-2

SEAD-4 - RESULTS OF SEISMIC REFRACTION SURVEY

SEAD-4 REMEDIAL INVESTIGATION

SENECA ARMY DEPOT ACTIVITY

Profile Distance on Ground Water Table Bedrock
Number | Profile (feet) ' | Elevation (feet)’ |Depth (feet)|Elevation (feet) Depth (feet) | Elevation (feet) :
Pl 0 117.8 NA NA 54 112.4
57.5 117.5 NA NA 6.3 111.2
115.0 117.7 NA NA 54 1123
P2 0.0 113.4 2.6 110.8 7.6 105.8
57.5 113.4 2.5 110.9 7.2 106.2
115.0 113.0 1.5 111.5 6.1 106.9
P3 0.0 1163 2.5 113.8 9.5 106.8
57.5 116.6 1.6 115.0 10.4 106.2
115.0 117.1 1.7 115.4 11.4 105.7
P4 0.0 104.1 3.5 100.6 12.5 91.6
57.5 102.1 4.3 97.8 14.5 87.6
115.0 100.0 3.5 96.5 9.2 90.8

1 All distances are in feet along the axis of the seismic profile and were measured from geophone #1 of each profile.

2 All elevations are relative to an arbitrary datum established at the geophone located at the end of the SEAD-4 seismic

profile P4.

Note that due to inherent limitations of the seismic refraction method, a thin layer of saturated overburden (less than

2 feet) overlying the bedrock surface would be undetectable.
NA = Not available
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Saturated overburden was only detected beneath profile P4 near the pond. At the locations of the
other profiles, either saturated overburden was not present or the saturated layer was too thin to be
detected by the seismic refraction method. Profiles P2 and P3 suggest that a layer of compact,
unsaturated till is present at a depth of 1 to 3 feet.

A review of the relative elevation of bedrock, presented in Table 3-2, demonstrates that the
bedrock surface slopes to the west or southwest following the slope of the surface topography.
Groundwater flow is also expected to be directed to the west or southwest, following the slope of

the relatively impermeable bedrock surface.

3.5.2 EM-31 Surve

An EM-31 survey was conducted in the following four areas: the vicinity of the former washout
plant, the suspected leach field, the drainage pipe leading west to the man-made pond, and Building
2076. The quadrature response from the suspected leach field clearly shows the more conductive
road bed and the effects of the two concrete tanks, as shown in Figure 3-6. Otherwise, the apparent
conductivity (quadrature response) of the ground is extremely uniform in this area. The in-phase
response shows a greater variability, perhaps suggestive of disrupted ground, as shown in Figure 3-
7.

The quadrature response in the area of the former munitions washout plant is dominated by the
linear signatures of buried pipes, as shown in Figure 3-6. Four pipes are clearly visible. Large
anomalies in the south and east corners of this grid are due to reinforced concrete pads. The pipes
are also evident in the in-phase response; however, this parameter exhibits considerably more

variability, perhaps due to disturbed soil and buried metallic debris (Figure 3-7).

The EM lines acquired between the road and the pond failed to detect any significant anomalies as
shown in Figures 3-6 and 3-7. Both EM parameters exhibit very little variability, suggesting that
the soil is relatively uniform and undisturbed. The clay pipe which discharges into the pond was

not detected.

For the EM-31 survey conducted around Building 2076, the most pronounced feature in the terrain
conductivity data is from metal associated with Building 2076 (Appendix A). One anomaly that

was not attributable to cultural sources such as the building and culverts was evident south of
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Building 2076. The anomaly trends north/south and corresponds to a septic tank located near the
building. No anomalous response in the in-phase response was recognized at the location of this

anomaly.

3.53 GPR Survey

GPR surveys were conducted in all of the areas investigated by the EM-31 survey. The locations of
the surveys are shown on Figure 2-1. The depth of penetration was limited to about 3 to 5 feet due

to the abundance of electrically conductive clay in the overburden.

The GPR survey conducted in the vicinity of the former munitions washout plant detected
numerous anomalous responses that may be classified as linear anomalies, point source anomalies,
and stratigraphic anomalies. Some of the linear anomalies correspond to segments of buried pipes
detected by the EM-31 survey. Point source anomalies are very common to the GPR method. Such
anomalies may be attributed to buried metallic debris, construction debris, boulders, or local
inhomogeneities in the soil. Stratigraphic anomalies are typically evidenced by disruption of
layering of the soil or by local changes in the electrical properties of the soil. Stratigraphic
anomalies are typically caused by excavation and backfilling, although natural variation in the

composition of glacial till may produce such effects.

Figure 3-8 shows the GPR profile record acquired across profile A-A’ located near the former
munitions washout plant. The left half of the GPR record acquired across profile A-A' shows
limited penetration of only about 15 nanoseconds (ns) or about 3 feet. The right half of the profile
shows 6 to 8 hyperbolic anomalies located at about 10 ns (2 feet), reverberating to a time of about
30 ns. This record is characteristic of the GPR survey conducted in this grid. Areas of abundant
hyperbolic anomalies are interspersed with areas of limited penetration. Some of the hyperbolic
anomalies can be correlated from line to line (linear anomalies) but most appear to be isolated

sources.
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The GPR survey conducted in the area of the suspected leach field detected an anomalous zone
parallel to the road in the main section of the grid. This zone is characterized by strong banding
and reverberation throughout the record. An example of the response ts shown in profile B-B' from
about 55 to 80 feet along the length of the profile, as shown in Figure 3-9. No pronounced linear

anomalies or pipes were detected in this area.

The GPR profiles between the road and the pond did not detect any continuous anomalies that
could be attributed to the 6-inch clay pipe that terminates at the pond. Several strong hyperbolic
anomalies were observed in the transect along the road; however, none of these features could be
traced away from the road. The GPR records acquired in this area were conspicuously devoid of

anomalous responses.

The GPR survey conducted in the vicinity of Building 2076 included four GPR profiles located bi-
directionally across the anomaly detected in the EM-31 data (Figure 2-1). Three lines were
oriented east/west and one was oriented north/south. All four records detected a hyperbolic
anomaly ranging in depth from five feet closest to the building, to seven feet further south. The
east/west GPR profiles did not fully characterize the western extent of the anomaly, suggesting that
the subsurface feature may extend beneath the roadway and be larger than the 40-foot limit of the
survey lines. The GPR records exhibit a near surface hyperbolic anomaly suggesting the existence
of a utility line trending north/south from 110E to 115E. The GPR responses are provided in

Appendix A.
3.6 HYDROGEOLOGY
3.6.1 Groundwater Flow Directions in the Till/Weathered Shale Aquifer

The groundwater flow direction in the till/weathered shale aquifer on the site is generally toward
the west based on the groundwater elevations measured in the thirteen monitoring wells on
March 16, 1999. 1t is likely that there may be local variations in the flow direction and gradient.
The noticeable steepening of the land surface gradient in the western portion of the site when
compared to the eastern portion is also present in the groundwater gradient across the site. The

distribution of groundwater in the till aquifer is characterized by moist soil with coarse-grained

. Page 3-23
June 2000 P:\PIT\Projects\SENEC A\S4RINTEXT\Dr.FinahNSECT3¢c.DOC



da.

M tamn b e A

JUSRUP A

’

iR
o

[

TIME (nS)

DISTANCE (FEET)

PARSONS
PARSONS ENGINEERING SCIENCHE, INC.

CLIERT/PROJECT TITLE

SENECA ARMY DEPQOT ACTIVITY

REMEDIAL INVESTIGATION
SEAD—4 MUNITIONS WASHOUT FACILITY

"' ENVIRONMENTAL ENGINEERING | 73463901001
FIGURE 3-9

EXPANDED SITE INSPECTION
GPR PROFILE B-B'

RCALE |F|E ‘ v
LY MAY 1999

RAGRAPHICS\SSENECA\RADAR\SD4-BB.CDR



SENECA SEAD-4 DRAFT FINAL RI REPORT

lenses of water-saturated soil, and in most instances the deeper weathered shale horizons are

saturated. Recharge of water to the monitoring wells during sampling was generally good.

At SEDA, springtime is typically a season of high water tables, compared to the late summer and
fall. The maximum relief over the entire site is 57 feet. Based on groundwater elevation data from
other sites at SEDA (i.e., the Ash Landfill), the late summer and early fall is typically a time when
the saturated thickness of the till/weathered shale aquifer is smallest for the year. It is apparent
from the saturated thickness of the till/weathered shale aquifer that seasonal precipitation events are
likely to have an influence on groundwater flow. Thus, in the late summer to early fall the flow
directions and gradients are likely to controlled more by bedrock topography than by a sustained

regional gradient (i.e., groundwater would tend to collect in bedrock topographic lows).

Depth to water measurements for three separate events (April 4, 1994, March 1999, and July 1999)
were made to evaluate any seasonal changes in groundwater flow direction and gradient at SEAD-4
(Table 3-3). The April 4, 1994 data set was not contoured for this report because it contains only
three data points; this map is shown in Parsons ES, 1995a.

A groundwater contour map was prepared using the March 16, 1999 data set, and it clearly
indicates that groundwater flow is toward the west on the western portion of the site and not well
defined on the eastern portion of the site (Figure 3-10). The contour interval on the figure is two
feet. Groundwater elevations range from a high of 703.20 feet immediately west of Building 2084
to a low of 677.84 feet just downgradient of the pond. The maximum relief over the entire site is
25.36 feet. Saturated thicknesses for the aquifer at SEAD-4 were between 2.6 feet and 10 feet. In
the eastern portion of the site near the former Munitions Washout Building, the horizontal
groundwater gradient was calculated to be 0.002 ft/ft between wells MW4-1 and MW4-5. On the
western portion of the site, the gradient between MW4-5 and MW4-4 was calculated to be 0.019

ft/ft and groundwater flow is to the west.

A groundwater contour map was prepared using the July 6, 1999 data set, and it also clearly
indicates that groundwater flow is toward the west on the western portion of the site and not well
defined on the eastern portion of the site (Figure 3-11). The contour interval on the figure is two
feet. Groundwater elevations range from a high of 699.99 feet immediately west of Building 2078
to a low of 673.86 feet just downgradient of the pond. The maximum relief over the entire site is
26.13 feet. In the eastern portion of the site near the former Munitions Washout Building, the
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Monitoring
Well

MW4-1
MW4-2
MW4-3
MW44
MW4-5
MW4-6
MW4-7
MW4-8
MW4-9
MW4-10
MW4-11

MWw4-12

Top of PVC
Elevation (1)
(feet)
700.12
702.44
699.90
680.37
700.46
686.12
699.46
684.08
703.66
706.72
708.20

710.1]

700.92

e ——

Table 3-3

SEAD-4 - Water Table Elevations in Monitoring Wells

SEAD-4 Remedial Investigation

April 4, 1994
Depth to
Water
(feet)
345
3.28
4.47
2.38
391
NA
NA
NA
NA
NA
NA

NA

NA

Seneca Army Depot Activity

Water Table
Elevation
(feet) -
696.67
699.16
695.43
677.99
696.55
NA
NA
NA
NA
NA
NA

NA

NA

"7 March 16, 1999
"I Depth to

Water

)

3.85

4.02

5.06

253

4.36

3.56

3.15

3.59

3.08

5.07

7.64

3.00

(1) Elevations are relative to the North American Vertical Datum (NAVD) 1988.
(2) April 4, 1994 data were collected as part of the ESI.
(3) NA = Not Available.

e July 6, 1729 _____
Water Table Depth to Water Table
Elevation Water Elevation

(feet) (feet) | (feety |

696.27 9.03 691.09
698.42 6.1 696.34
694.84 9.13 690.77
677.84 6.51 673.86
696.10 7.82 692.64
682.56 9.20 676.92
696.31 6.77 692.69
680.49 8.56 675.52
700.58 7.16 696.50
703.20 755 699.17
703.13 8.42 699.78
702.47 10.12 699.99
697.92 7.45 693.47
o e e B e S ]

0714099
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horizontal groundwater gradient was calculated to be 0.002 ft/ft between wells MW4-1 and MW4-
5. On the western portion of the site, the gradient between MW4-5 and MW4-4 was calculated to
be 0.019 ft/ft and groundwater flow is to the west.

3.6.2 Hydraulic Conductivities in the Till/Weathered Shale Aquifer

Horizontal hydraulic conductivities were determined for seven till/weathered shale wells at SEAD-
4 (Table 3-4).

Hydraulic conductivities for all seven wells were calculated using the method described by Bouwer
and Rice (1976) as described in Section 2.0. The slug test data and hydraulic conductivity results
are presented Appendix D.

Hydraulic conductivity values for the shallow till/weathered shale aquifer range from 4.76 x 10-4
cm/sec to 4.68 x 10-3 cm/sec and the geometric mean was 1.24 x 10-3 cm/sec. Published hydraulic
conductivity values for till or representative materials are: 1) 0.49 m/day (5.67 x 10-4 cm/sec) for a
repacked predominantly sandy till (Todd, 1980), and 2) from 10-2 to 10-3 m/day (10-5 to 10-6
cm/sec) for representative materials of silt, sand, and mixtures of sand, silt, and clay (Todd, 1980).
No published hydraulic conductivity values for weathered shale were identified. While the
measured values are slightly greater than the values cited in literature above, they represent a

combined effect of the till and weathered shale.

3.6.3 Velocity of Groundwater in the Till/Weathered Shale Aquifer

Using Darcy's Law, the average linear velocity of groundwater in the shallow till/weathered shale
aquifer was calculated. The velocity estimate was calculated using the geometric mean of the site
hydraulic conductivity, an estimated effective porosity, and measured on-site groundwater
gradients. A porosity estimate for weathered fissile shale with large amounts of silt in the
interstices could not be located in the literature. Therefore, effective porosities for the till of 15

percent to 20 percent were used in the calculations.

It is noteworthy that at SEAD-4 there is a well defined direction of groundwater flow to the west
and a groundwater gradient that is maintained throughout the year based on the groundwater

topography map discussed above for March 1999.
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TABLE 3-4

SEAD-4 - Hydraulic Conductivity (K) Values for the Till/Weathered Shale Aquifer

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Location ID Test Name K (cm/sec) K(ft/day)
MW4-6 9 1.84E-03 5.20
MW4-7 * 5 NA NA
MW4-8 8 3.05E-03 8.66
MW4-9 6 4.76E-04 1.35
MW4-10 07 1.06E-03 3.01
MW4-11 05 5.07E-04 1.44
MW4-12 06 4.68E-03 13.27
MW4-13 7 6.62E-04 1.88
Summary Information

Maximum: 4.68E-03 13.27

Minimum: 4.76E-04 1.35

Geometric Mean: 1.24E-03 3.51

Median: 1.06E-03 3.01

Note:

*The slug test data collected at this monitoring well were inaccurate due to the low

groundwater level.
NA = Not available.

HAENG\SENECA\S4RNTEXT\TABLES\HYCOND.XLS

Page 1 of 1



SENECA SEAD-4 DRAFT FINAL RI REPORT

The average linear velocity of groundwater in the till/weathered shale aquifer was calculated using
the method described by Darcy's Law. The Darcy equation for the average linear velocity (¥) of
groundwater flow (Freeze and Cherry 1979) is:

where:
K is the horizontal hydraulic conductivity (cm/sec);
n is the estimated effective porosity (percent); and
dh/dl is the hydraulic gradient (ft/ft).

For the calculation of the groundwater flow velocity in March 1999 the input values used in the
equation were: 1) a hydraulic conductivity of 1.2 x 10-3 cm/sec (3.5 ft/day), 2) an effective
porosity of 15 percent (0.15) to 20 percent (0.20), and 3) a groundwater gradient of 0.002 ft/ft
(between wells MW4-1 and MW4-5) in the eastern portion of the site and .019 ft/ft (between
MW4-5 and MW4-4) in the western portion of the site. Total porosities for till samples from
another location at SEDA ranged from 34.0 percent to 44.2 percent with an average of 37.3
percent. Therefore, an effective porosity of 15 percent to 20 percent was determined to be

reasonable.

To calculate the groundwater flow velocity between well MW4-1 and MW4-5 in the eastern
portion of the site for March 1999 the above referenced input parameter values were used, with a
groundwater gradient (0.002 ft/ft was used). By substituting into the above-reference equation, the
groundwater velocity was calculated to be 0.035 ft/day (or 13 ft/year) at 20 percent effective
porosity, and 0.047 feet/day (or 17 feet/year) at 15 percent porosity.

Also, for the March 1999 data, another groundwater velocity was calculated for the western portion
of the site. For this calculation a gradient of 0.019 ft/ft between wells MW4-5 and MW4-4 was
used and the hydraulic conductivity and effective porosity remained the same. Substituting the

above-referenced values into the Darcy equation yields an average linear velocity of 0.33 feet/day
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(or 120 ft/year) at 20 percent effective porosity, and 0.44 feet/day (or 161 feet/year) at 15 percent

effective porosity.

Based on the discussion above, it is important to note that the highly variable nature of the saturated
thicknesses of the till/weathered shale aquifer may result in varying degrees of influence from the
local bedrock topography on the direction and velocity of groundwater flow throughout the year.
Thus, the calculated groundwater velocities are not likely to be sustained. Therefore, the actual
direction and distance of groundwater flow as indicated by the calculated velocities are likely to

vary throughout the year.
3.7 ECOLOGICAL INVESTIGATION
3.71 Introduction

A qualitative assessment of SEAD-4 was conducted to determine the ecological character of the
site. The assessment addresses the potentially significant risks to the following biological groups
and special-interest resources associated with the site: vegetation, wildlife, aquatic life,
endangered and threatened species, and wetlands. The assessment was conducted within the
SEAD-4 site and the surrounding area within a radius of 0.5 mile. The study area includes
intermittent and perennial drainage ditches, a man-made pond and terrestrial areas within the

0.5-mile radius.

The results of the ecological assessment will be used in the Ecological Risk Assessment (ERA)
component of the Baseline Risk Assessment (BRA). The BRA will evaluate the likelihood that
adverse ecological effects are occurring or may occur as a result of exposure to chemicals

associated with the site based on a weight-of-evidence approach.

3.7.2 Site Habitat Characterization

Site-specific data were compiled regarding the types of habitats and wildlife species found in the
site vicinity. The data were compiled during a site visit conducted in September 1999. In order
to characterize the site and the habitats within the 0.5-mile radius, pedestrian surveys were
conducted throughout the study area and a comprehensive list of all species observed was

prepared. This list is included as Table 3-5. Observations included sightings, vocalizations,
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Table 3-5

Species Observed at SEAD-4
Seneca Army Depot Activity

Terrestrial Riverine | Lacustrine Palustrine
System System System System
Species Observed Open Uplands Forested Riverine Lacustrine Forested Open
Uplands Cultural Cultural Wetlands Wetlands
; i Successional Successional Successional Ditch/ Artifici i
Common Name Scientific Name Old Field Shrubland Soutslfe?'n l Anitffcial rl:l)t;l\:ila] Flnggl?m E?::g::\r‘\lt
Hardwoods Stream Marsh
Canopy Trees
Red maple ‘| Acer rubrum X X
Silver maple Acer saccarum X X
Tree-of-heaven Ailanthes altissima X
Gray birch Betula populifolia X X
Pignut hickory Carya glabra X
Shagbark hickory Carya ovata X
White ash Fraxinus americana X X
Black walnut Juglans nigra X
Eastern cottonwood Populus deltoides X X
White oak Quercus alba X
Chestnut oak Quercus prinus X
Northern red oak Quercus rubra X
Black locust Robinia pseudo-acacia X
Basswood Tilia americana X X
American elm Ulmus americana X X
Understory Trees and Shrubs
Gray birch Betula populifolia X X
American hornbeam Carpinus caroliniana X
Red-osier dogwood Cornus stolonifera X X
Hawthorne Craetegus sp. X X X
Eastern red cedar Juniperus virginiana X X
White mulberry Morus alba X X
Cherry Prunus sp. X X
Black cherry Prunus serotina X X X
Black willow Salix nigra X
Euro. buckthorn Rhamnus cathartica X X X X
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Table 3-5
Species Observed at SEAD-4
Seneca Army Depot Activity

Terrestrial Riverine | Lacustrine Palustrine
System System System System
Species Observed Open Uplands Forested Riverine Lacustrine Forested Open
Uplands Cultural Cultural Wetlands Wetlands
Common Name Scientific Name Successional Successional Successional Ditch/ Artificial Floodplain Shallow
Old Field Shrubland Southern Artificial Pond Forest Emergent
Hardwoods Stream Marsh
Understory Trees and Shrubs (cont.)
Staghorn Sumac Rhus typhinia X X X
Wild rose Rosa multiflora X X
Red raspberry Rubus idacus X X X
Herbaceous Plants
Yarrow Achillea millefolium X X
Common ragweed Ambrosia artimisiifolia X X X X
Milkweed Asclepias syriaca X X
New England aster Aster novae-anglaie X X
Yellow wild indigo Baptisia tinctoria X X
False nettle Boehmaria cylindrica X
Spotted knapweed Centaurea maculosa X X
Common chickweed Cerastium arvense X X
Chicory Cichorium intybus X
White daisy Chrysanthemum X
Orchard grass Dactylis glomerata X
Queen Anne’s lace Daucus carota X X X
Teasel Dipsacus sylvestris X X
Equisetum Equisetum hymale X
Common strawberry Fragaria virginiana X
Manna grass Glyceria borealis X
Hawkweed Hieracium sp. X
Butter and eggs Linaria vulgaris X
Purple loosestrife Lythrum salicaria X X
White sweet clover Melilotus alba X
Evening primrose Oenothera biennis X
Yellow wood sorrel Oxalis stricta X
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Table 3-5 (Cont.)
Species Observed at SEAD-4
Seneca Army Depot Activity

Terrestrial Riverine | Lacustrine Palustrine
System System System System
Species Observed Open Uplands Forested Riverine Lacustrine Forested Open
Uplands Cultural Cultural Wetlands Wetlands
Common Name Scientific Name Successional Successional Successional Ditch/ Artificial Floodplain Shallow
Old Field Shrubland Southern Artificial Pond Forest Emergent
Hardwoods Stream Marsh
Herbaceous Plants (cont.)
Panic grass Panicum spp. X X
Virginia creeper Parthenocissus quinquefolia X X X X
Common reed Phragmites australis X X X
Poke weed Phytolacca americana X X
English plaintain Plantago lanceolata X
Bluegrass Poa palustris X
Pickerelweed Pontedaria cordata X
Black-eyed susan Rudbeckia hirta X X
Goldenrod Solidago graminifolia X X
Canada goldenrod Solidago canadensis X X X
Dandelion Taraxacum officinale X
Poison ivy Toxicodendron radicans X X X X X
No common name Tragopogon officinale X
White clover Trifolium repens X
Cattail Typha latifolia X X
Common mullein Verbascum thapsis X X
Wild grape Vitis sp. X X X X X
Birds
Great blue heron Ardea herodias X X
Red-tailed hawk Buteo jamaicensis X X
Northern cardinal Cardinalis cardinalis X X X X
Great blue heron Ardea herodias X X
Red-tailed hawk Buteo jamaicensis X X
Northern cardinal Cardinalis cardinalis X X X X
Turkey vulture Cathartes aura X
Blue jay Cyanocitta cristata X X X X
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Table 3-5 (Cont.)
Species Observed at SEAD-4
Seneca Army Depot Activity

Terrestrial Riverine | Lacustrine Palustrine
System System System System
Species Observed Open Uplands Forested Riverine Lacustrine Forested Open
Uplands Cultural Cultural Wetlands | Wetlands
Common Name Scientific Name Successional Successional Successional Ditch/ Artificial Floodplain Shallow
Old Field Shrubland Southem Artificial Pond Forest Emergent
Hardwoods Stream Marsh
Birds
Northern flicker Colaptes auratus X X
American crow Corvus brachyrhynchos X X X
Gray catbird Dumetella carolinensis X X
American kestrel Falco sparvarius X
Wild turkey Meleagris gallopavo X X X X
Mocking bird Mimus polyglottos X X X X
Great crested flycatcher Myiarchus crinitus X X
Black-capped chickadee Parus atricapillus X X X
Rufous-sided towhee Pipilo erythrophthalmus X
European starling Sturnus vulgaris X X X
Tree swallow Tachycineta bicolor X
Brown thrasher Toxostoma rufum X X X
American robin Turdus migratorius X X X X
Mourning dove Zenaida macroura X X X
Mammals
Red fox Canis rufus X X X
Opossum Didelphis virginiana X X X X X
Bobcat Felis rufus X X X X
Mouse Peromyscus sp. X X X
White-tailed deer Odocoileus virginianus X X X
Raccoon Procyon lotor X X X X X X X
Eastern gray squirrel Sciurus carolinensis X X
Eastern cottontail rabbit Sybvilagus floridanus X X X X
Fish
Largemouth bass | Micropterus salmoides [ ] X |
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tracks, burrows, nests, and scat. Observations and assessments were concentrated on
undeveloped upland areas, waterways, and wetlands within the study area. Only limited,
informal biological sampling was conducted to determine the species present within the study
area. Sampling included small mammal trapping on three consecutive nights, and seining in the
wetlands for fish and invertebrates. No extensive quantitative sampling was conducted during

this preliminary phase of the evaluation.

The vegetation communities within the study area were evaluated using the classification system
developed by the New York State Department of Environmental Conservation (NYSDEC)
Natural Heritage Program Ecological Communities of New York State (Reschke, 1990).

Information presented in this section was assembled through a combination of literature review,
file searches, telephone interviews, office visits, and site inspection. Information was obtained
from various departments of the NYSDEC, Cornell University, the U. S. Fish and Wildlife
Service (USFWS), and from various publications. Site-specific resource information was
obtained from previous ecological characterizations, the Seneca Army Depot Natural Resources
Management Plan (SEDA, 1992c), the Rare Species Survey Seneca Army Depot Activity
(USFWS 1996), the Wetland Delineation Report for the New York State Department of
Correctional Services (NYSOGS, 1998), and the Wetlands, Fish, and Wildlife Plan (SEDA,
1995). Regional information was obtained from the USGS 7.5 minute Romulus, Ovid, Dreden,
and Geneva South quadrangle maps, the USFWS National Wetland Inventory maps, and digital

ortho quadrangle aerial photography.

Meteorology

The climate in the vicinity of the Seneca Army Depot is temperate, with moderately cold winters
and warm, humid summers. Temperatures reach 90° Fahrenheit or higher for 8 to 15 days during
the months Of June, July, or August. Lake Ontario, Seneca, and Cayuga Lakes have a
moderating effect on both daytime highs and nighttime low temperatures. Rainfall is heaviest
during the late spring and summer growing season with averages between 14.5 and 15.5 inches.
Total annual precipitation ranges from 26.5 to 37.5 inches. At least one inch of snow covers the
ground from early December to the middle of March, with an average annual snowfall of 60 to

65 inches.
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Physical Site Description

The Seneca Army Depot is located west of Romulus, NY, and I2 miles south of Geneva and
Seneca Falls, NY. The installation lies within the southern portion of the area described in the
Ecological Communities of New York State (NYSDEC, 1990) as the Great Lakes Plain, on the
northern edge of the Appalachian Plateau. The Seneca Army Depot is composed of
approximately 10,600 acres of a high, broad plateau separating Cayuga Lake to the east, and
Seneca Lake to the west. The topography across the installation slopes gently from 765 feet at

the southeast corner to 585 feet at the northwest corner.

Four watersheds are present on the installation (USDA, 1989). Kendig Creek drains the central
portion of the installation into Seneca Lake. Reeder Creek drains the northwest and north-central
portions of the installation. The northeast portion of the installation drains into Kendaia Creek,
which flows north into the Cayuga-Seneca Canal. The southern portion of the installation is

drained into Indian Creek, which discharges into Seneca Lake near Sampson Park.

The SEAD-4 area is located in the southwestern portion of the Indian Creek watershed. The
features on the site include various abandoned buildings, munitions storage igloos, railroad
tracks; a network of paved and gravel roads, an excavated pond, and undeveloped areas. Off-

base land use within the 0.5-mile radius study area is predominantly agricultural and residential.

The site has been filled, drained, and graded. The rocky substrate is shale excavated from a
nearby borrow pit. Ditches draining the site are small, intermittent and do not support wetland
species except in occasional depressions. The ditches either connect to Silver Creek to the east
or Indian Creek to the west. Both creeks have been highly altered to enhance drainage. They
have been excavated so that they are deeper, wider, and straighter and the spoil from the
excavation has been placed on the banks to prevent flooding. The ditches/creeks also have been
cleared and snagged of all streambed vegetation. These creeks form a confluence at the southern

boundary of the installation.

Land Use and Vegetative Cover

All areas of the installation have been altered to varying degrees by management practices,

whether from mission-related maintenance activities within the last 40 years, or from historical
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farming practices. With the on-going closure of the installation, some management activities
such as mowing and silviculture have been reduced or terminated due to lack of manpower, or

due to the change in mission.

Although the installation is in the closure process, access is still restricted by a high chain-link
fence topped by barbed wire. A gate on the eastern side of the installation (the former main gate)
is the only remaining official access point. A paved patrol road circles the entire facility,
although regular patrols are no longer conducted. A network of paved and gravel roads totaling
141 miles traverses the installation. Many of the roads are in disrepair or have become

overgrown due to the lack of traffic and regular maintenance.

The installation is divided into three categories, based on the pre-closure facility land use. The
Main Post is 9,832 acres and consists of an exclusion area containing partially buried, reinforced
concrete munitions storage igloos, general storage magazines, and warehouses. The cantonment
area of the installation is 755 acres and consists of the North and South Posts. The North Post, at
the north end of the Main Post, includes troop housing, troop support, 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. Only a

few of the buildings in the installation are still in use by the staff of 60 remaining on the base.

Upland Communities

Successional Old Field. The majority of the SEAD-4 study area falls into this vegetation
classification (Figure 3-12) This habitat type occurs in areas in which the vegetation and/or soil
have been altered by clear-cutting, grading, draining, mowing, or other activities commonly
associated with land management practices. The vegetative cover in these areas is limited to
herbaceous species common to recently or routinely disturbed areas and includes numerous
nuisance exotic and opportunistic species. All upland areas within the study area that do not
support a shrub or tree stratum exceeding 50% cover fall into this classification. Much of the
munitions storage area was routinely mowed for security measures, as were the shoulders of the
roadways and the areas around facilities. Now that the base is officially closed, mowing has
become less frequent or has been terminated altogether, and the opportunistic species are
successfully competing with the introduced turf and native grass species. Depending upon the
specific site conditions, species present include goldenrod, chickweed, New England aster,

Page 3-39
June 2000 PAPIT\Projects\SENECA\S4RINTEXT\Dr.Finah\SECT3¢.DOC



LEGEND

[] Study Area
Land Use/Cover
Shallow Emergent Marsh
Floodplain Forest
Bl Ditch/Altered Stream
-] Artificial Pond
Ny Successional Old Field
% Successional Shrubland
7] Successional Southermn Hardwoods
Efi Terrestrial Cultural (Various Types)

0 850 1700 Feet

PARSONS ENGINEERING SCIENCE, INC.

CLIENT/PROJECT TITLE

SENECA ARMY DEPOT ACTIVITY
REMEDIAL INVESTIGATION
SEAD-4 MUNITION WASHOUT FACILITY

FIGURE 3-12
LAND USE/COVER

NOVEMBER 1999 SCALE 17 = 850 feet




SENECA SEAD-4 DRAFT FINAL Rl REPORT

Queen Anne’s lace, ragweed, wild strawberry, and dandelion. Many areas are rapidly
succeeding into shrublands, as can be determined by the presence of red-osier, sumac, eastern

red cedar sapling, multiflora rose, and serviceberry.

This vegetation classification provided excellent habitat for the white-tailed deer which were
often observed foraging in the old field areas adjacent to forest and shrub communities. Other
species commonly observed in this habitat include eastern cottontail rabbit, numerous songbirds,

red fox, and raccoon.

Successional Shrub. This vegetation classification is characterized by a dominance of shrub
species, and less than 50% cover of canopy trees. The species in this community include red-
osier dogwood, staghorn sumac, wild plum, European buckthorn, red raspberry, black cherry,
wild rose, and saplings of early successional trees such as black locust, red maple, and tree-of-
heaven. In drier areas, these shrubs can form dense thickets, while in depressions, the dominant
species are more mesic varieties such as the red osier dogwood and red raspberry. The
groundcover in the successional shrub community is usually dominated by various graminoid
species, interspersed with opportunistic forb species. This vegetation community is very popular
with songbirds, especially migrating species. Those observed in this area included cedar
waxwing, American robin, brown thrasher, blue jay, mocking bird, European starling, gray
catbird, and rufous-sided towhee. Also common in this habitat are the common and white white-

tailed deer, raccoon, and eastern cottontail rabbit.

Successional Southern Hardwoods. Successional southern hardwood communities develop on
sites that have cleared, graded logged, or otherwise disturbed. The canopy, which may form
within 7 years of disturbance, is usually composed of fast-growing species that require a
significant amount of light. When the canopy in this community becomes fairly dense, the
canopy species usually do not reproduce because of the reduced sunlight, and shade-tolerant

trees become established.

This vegetation community is characterized by the dominance of early and mid-successional
native and introduced tree species. Common canopy species include gray birch, black locust,
American elm, silver maple, and eastern cottonwood. Understory species include those found in

the old field communities. The wildlife found in this habitat included common white-tailed deer,
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black-capped chickadee, tufted titmouse, northern cardinal, northern flicker, downy woodpecker,

raccoon, opossum, eastern gray squirrel, and the white white-tailed deer.

Wetland Communities

All wetlands within the 0.5-mile radius have been altered to some degree by land management
practices. Natural creeks have been straightened and channelized, and former wetland areas

have been drained and filled.

Artificial Pond. A small (0.72 acres) pond is located west of the abandoned buildings in the
southern region of the installation. The pond was excavated historically as a shale gravel pit for
fill material. More recently, the side slopes were graded to create littoral shelves, and the pond
was stocked with bass. Currently, the pond provides little habitat, and seining the pond produced
one small bass fingerling. The side slopes have a sparse cover of upland forb species and there
are no emergent, floating, or submerged aquatic vegetative species, with the exception of green
algae mats. The water is relatively clear, but stained dark. The substrate in the bottom of the
pond is approximately one foot deep, and is black, flocculent muck with a sulfur odor. The
water level in the pond was very low due to the severe drought this area had experienced during
the previous summer, and appeared to be approximately 3 feet deep to the top of the muck. The
normal water elevation was estimated to be at least 3.5 feet Jower than the water level indicators
on the side slopes. During the rainy season, the water in the pond increases and discharges
through a 12” PVC pipe in the berm on the southern side of the pond. The discharge flows into a
depression and then sheet-flows to the south. The depression was vegetated with cattail, but no

other wetland indicator species were present.

This pond offers marginal wildlife habitat due to the lack of vegetation and the poor water
quality. The absence of emergent aquatic macrophytes in the pond is likely due in part to the
fact that the substrate would not easily support rooted vegetation. The flocculent material is too
loose and undifferentiated to support plant roots, and the shale substrate is very hard and lacking
in organic material. The green algal mats likely indicate stagnant water. The small fish taken
from this pond was a bass of the variety that was introduced into the pond a few years ago, and

the lack of additional biota may be the result of predation or the lack of sufficient substrate.
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There are, however, numerous tracks of wading birds, raccoons, deer, and other wildlife around

the pond, likely due to the fact that the pond is one of the few water sources on the installation.

Ditch/Artificial Stream. Several channelized streams and excavated drainage ditches are found
throughout the study area. Only the largest of the ditches had standing water present, and no
flow was observed. These large ditches were vegetated with cattail, purple loosestrife, cardinal
flower, golden rod, and other herbaceous species. Many of the ditches support common upland
ruderal species and likely only function as conveyance systems during severe storms. No
wildlife was observed in the ditches within the study area, but muskrat and beaver were observed
in ditches in the northern portion of the installation, so it can be assumed that the ditches within
the study area provide habitat for these animals during the summer when water levels are higher.

Floodplain Forest. Floodplain forests within the study area were located along the ditch in the
southeastern portion of the installation. The ditch is the channelized remnant of Silver Creek,
which at one time meandered through the floodplain. The forest has a dense, closed canopy of
various deciduous hardwood trees such as red and silver maple, gray birch, northern red oak,
white ash, cotton wood, and basswood. There is a sparse understory of saplings of the canopy
trees. The groundcover is also sparse and is dominated by vines of Virginia creeper and poison
ivy. The impacts of the hydrological alterations of the stream were obvious in that there were no
signs of recent flooding events or normal seasonal inundation. Despite the hydrological
alterations, the forest provided valuable foraging and cover habitat for numerous wildlife
species. The numerous deer and turkey on the installation were routinely observed taking cover

in the forested areas.

Shallow Emergent Marsh. A shallow emergent marsh is located adjacent to the western patrol
road near the airfield. The marsh formed as a result of impounding the discharge from a man-
made ditch in the low area next to the road. The dead trees in the vicinity indicate that the
impoundment is fairly recent. Another indicator of the recent origin and artificiality of the
wetland is the predominance of nuisance and opportunistic vegetation (Typha latifolia and
Phragmites australis) and the low organic content of the soils. There was no standing water in
the wetland at the time of the site assessment, likely due to the recent drought. Despite the
disturbed and artificial nature of the wetland, it is one of the few marshes on the installation, and
therefore valuable habitat. Ephemeral marshes such as this one are especially important to

piscivorous avifauna species for foraging habitat.
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Terrestrial Cultural Communities

Terrestrial cultural communities were combined on the vegetation community map included in
this report. The features included in this category are roadways, buildings, residential areas,
agricultural areas, railroad tracks, and other areas of anthropogenic origin that provide marginal
habitat.

Paved Roads. The Seneca Army Depot has a network of paved and gravel roads that total 141
miles. The roads do not offer forage opportunities for most species, but do provide basking areas
for ectothermic species during cooler weather, and therefore offer prey opportunities for certain
predators. During the site investigation, a red-tailed hawk was observed taking a small snake
from one of the perimeter roads. The hawks were frequently observed on poles and in trees

adjacent to the roads waiting for prey.

Prior to the closure of the installation, the road shoulders were routinely mowed. Since the
closure mowing has been cut back significantly, and the shoulders have reverted to successional
old field vegetation. This will have a beneficial effect on wildlife habitat as long as the traffic

levels remain low.

Abandoned Structures. The abandoned buildings in the vicinity of SEAD-4 provide nesting
habitat for barn swallows, roosting sites for bats, and shelter for small mammals. No other
habitat utilization of the abandoned buildings was observed. Although no bats or bat droppings
were observed in the vicinity, it is known that bats inhabit the base and the abandoned buildings

provide excellent habitat.

Railroads. Railroad tracks in the vicinity of the site were observed as being hunting grounds of
red-tailed hawk and great horned owl during the field visits. These birds occupied prominent
perches adjacent to railroad corridors frequently during the site visits. Railroads apparently
serve as trails for nocturnal creatures, as tracks and scat of skunk, raccoon, fox, and opossum
were observed frequently. Poor rooting substrate and herbicide application suppress vegetation

along the tracks and shoulders.
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Wildlife Resources

Wildlife resources at the Seneca Army Depot are intensively managed under a cooperative
conservation and development plan developed in conjunction with the NYSDEC (1992). The

objectives of the fish and wildlife management plan are to:

e Protect and develop habitat for the production of game and non-game species;

» Control white-tailed deer (Odocoileus virginianus) harvest (with additional emphasis on
white-tailed deer management);

e Enhance non-game species populations for their aesthetic, recreational, and educational
values; and

e Establish long range goals for selected species including eastern bluebird (Salia salis), ring-
necked pheasant (Phasianus colchicus), wood duck, white-tailed deer, and wild turkey
(Meleagris gallopavo).

Commonly occurring small game mammals in the installation include eastern cottontail rabbit
(Sylvilagus floridanus), gray squirrel (Sciurus carolinensis), raccoon (Procyon lotor), snowshoe
hare (Lepus americanus), muskrat (Ondatra zibithecus), beaver (Castor canadensis), eastern
coyote (Canis latrans), red fox (Vulpes vulpes), and gray fox (Urocyon cinereoargenteus).

Ruffed grouse (Bonasa umbellus), ring-necked pheasant, and wild turkey also inhabit the depot.
Waterfowl are attracted to wetlands on and around the depot, particularly the 87-acre "duck

ponds" created in the northeast corner of the property during the 1970s.

The wildlife within 0.5 mile of the site consists of upland species, particularly those favoring old
fields and shrublands, since these are abundant habitats in the study area. The mixture of these
habitats with small woodlots and tree rows provides ideal habitat for white-tailed deer, which are
common throughout the installation. Many non-game species also are present in the depot and
potentially utilize habitats within the 0.5-mile study area. Tracks, presumed to be of eastern
coyote, coy-dog, or feral dog, were observed along the railroad tracks throughout the site.
(While their tracks are often indistinguishable, no domestic dogs remain on the installation since
base closure.) Tracks of white-tailed deer, raccoon, and rabbit also were observed adjacent to the
site. Wildlife evidence and direct observations made during site visits are presented in Table 3-
5.
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Endangered Species and Significant Habitats

The NYSDEC Natural Heritage Program Biological and Conservation Data System identifies no
known occurrences of federal- or state-designated threatened or endangered plant or animal
species within a 2-mile radius of the site. No species of special concern are documented within
the depot property. Field investigation of the site determined that the surrounding area is highly
modified and has a disturbed ecology resulting from management consistent with mission
activities. Highly disturbed sites are characteristically colonized by opportunistic species and do
not typically support rare or endangered flora and fauna. No rare or endangered species were

observed during the site assessment.

There is always the potential, however, for the site to be utilized by an endangered or threatened
species in the future. Table 3-6 provides a list of the state- and federally-listed species that may

at some time occur in the vicinity of or on the SEAD.

The installation is the focus of wildlife and forestry management practices being conducted at
the depot. Wildlife management efforts focusing on waterfowl, songbirds, and game populations

have been conducted for many years,

The habitat value of the SEAD-4 site itself is considered fair due to the recovery of the
vegetative cover and the recent lack of human activity. Numerous songbirds were heard and
observed around the site, and burrows and scat of the eastern cottontail were commonly

observed.

3.7.3 Habitat Assessment

Resource Value to Humans

The Seneca Army Depot represents a unique opportunity for wildlife and pest control research in
New York State due to its large size and continuous perimeter fencing. The depot property
represents significant value to humans resulting from decades of wildlife management and
scientific research. The NYSDEC has used the depot white-tailed deer population to develop
population, growth, and reproduction models. Currently a Cornell University/NYSDEC white-
tailed deer immuno-contraception study is being conducted with a captive herd in the Q area of
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Table 3-6

Flora and Fauna Listed by the State of New York or the USFWS

as Endangered, Threatened, or of Special Concern
That May Occur on the Seneca Army Depot

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Common Name | Scientific Name [ Federal | State
Plants
Small whorled pogonia | Isotoria medeloides I T 1 T
Birds
Sharp-shinned hawk Accipiter striatus SSC
Cooper’s hawk Accipiter cooperii SSC
Northern goshawk Acciptier gentilis SSC
Short-eared owl Asio flammeus E
American bittern Botaurus lentiginosus SSC
Red-shouldered hawk Buteo lineatus SSC
Whip-poor-will Caprimulgus minor SSC
Common night-hawk Chordeiles minor SSC
Northern harrier Circus cyaneus T
Peregrine falcon Falco peregrinus E
Common loon Gavia immer SSC
Bald eagle Haliaeetus leucocephalus T
Least bittern Ixobrychus exilis T
Loggerhead shrike Lanius ludovicianus E
Red-headed woodpecker Melanerpes erythrocephalus SSC
Pied-billed grebe Podilmbus podiceps T
Osprey Pandion haliaetus SSC
Reptiles and Amphibians
Wastern spiny softshell Apalone spinifera SSC
Worm snake Carphophis amoenum SSC
Spotted turtle Clemmys guttata SSC
Southern leopard frog Rana sphenocephala utricularius SSC
Eastern spadefoot toad Scaphiopus holbrookii SSC
Eastern box turtle Terrapene carolina SSC
Mammals
Indiana bat Myotis sodalis SSC
Small-footed bat Myotis leibii SSC
New England cottontail Sylvilagus trasitionalis SSC

P:APIT\Projects\SSENECA\S4RINTABLES \Ecotable.doc




SENECA SEAD-4 DRAFT FINAL RI REPORT

the Main Post. NYSDEC biologists participate in annual harvests by inspecting field-dressed
deer for disease and parasites, aging specimens, and measuring beam diameter (SEDA, 1992¢).
NYSDEC conducted studies in the 1960s on fox reproduction inhibition using diethyl stilbestrol
(DES) to control the spread of rabies. Cornell University entomologists have conducted studies
on the ability of northern corn rootworm to traverse areas of non-croplands at the depot (SEDA,
1992¢).

Consumptive use of wildlife consists of hunting of upland birds, predators, waterfowl, and white-
tailed deer. Harvest of deer is closely monitored to maintain the population below carrying
capacity of the depot habitat (SEDA, 1995). Hunting on the property is presently limited to
current and retired military personnel and limited numbers of guests. Hunting is conducted
during both the Southern Zone archery and firearms hunting seasons in accordance with New
York State regulations. Discontinuation of the military mission of the depot may have
significant impacts on the types and intensity of human utilization of wildlife resources in the

future. The white deer on the installation are highly desirable hunting trophies.

The consumptive wildlife resource value of the SEAD-4 property to humans is considered high.
The site is relatively remote, game is plentiful, and the low vegetation in some areas facilitates
the spotting of the larger game species. Evidence of non-consumptive wildlife resource
utilization, such as bird watching, wildlife observation, photography, and amateur study was not
observed during the site evaluation, but the potential for such activity would be high if the public
was provided limited .access to the installation. The white white-tailed deer population is an
unusual herd that has an important aesthetic value. The wetlands within and adjacent to the site
do not provide exploitable fisheries resources, due to the negative water quality impacts caused
by human activity. No recreational fishing resources are available within the 0.5-mile study

area.
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4.0 NATURE AND EXTENT OF IMPACTS

Data quality objectives for this RI follow the guidance described in Data Quality Objective
(DQO) for Remedial Response Activities: Development Process (US EPA, March 1987) that is
described in the approved Generic Installation RI/FS Workplan for SEDA. This DQO document
has been replaced by the Data Quality Objectives Process for Superfund: Interim Final Guidance
(USEPA, 1993). Although the workplans for this site referenced the earlier DQO document
(USEPA, 1987), a review of the Interim Final Guidance (USEPA, 1993) indicates that the
development of the field investigation program for SEAD-4 essentially followed the steps
outlined in the Interim Final Guidance. These steps include development of a conceptual site
model, defining the exposure scenarios, determining the regulatory objectives, defining the
boundaries of the study area, and developing a judgmental sampling plan for the field
investigation program. The non-probabilistic approach to developing a sampling program was
used because the objective of the program was to establish that a threat exists in a complete
exposure pathway by confirming the presence of a hazardous chemical substance associated with
the site, based on visual and historical information on the chemical sources. The specific
locations of chemical impacts were identified during the ESI and from historical information
about activities conducted at the sites. In order to maintain consistency between the Generic
Installation RI/FS Workplan, the Scoping Plan for SEAD-4, and the reports prepared for SEDA,

this report will continue to reference the earlier DQO document.
4.1 INTRODUCTION

This section presents the analytical results for all media sampled at SEAD-4. Data from the ESI
and the Rl investigations have been merged into a single data base and they are discussed as a

whole in this RI report.

The investigation activities performed for- the RI generated Level I, Level II, and Level 1V
analytical data. These data categories are described in the earlier DQO document (USEPA,
1987). The Interim Final Guidance (USEPA, 1993) describes two data categories, screening
data with definitive confirmation, and definitive data. These three categories are associated with
specific quality assurance and quality control elements. The Level I, II, and IV data meet the

applicable QA/QC requirements for screening and definitive data which are presented in the
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Interim Final Guidance. To maintain consistency between the workplans and reports prepared

for SEDA, the data categories will continue to be referred to using “Level” terminology.

The Level I data was gathered primarily for health and safety reasons during soil boring and
monitoring well sampling activities using field screening instruments (such as a
Thermoenvironmental, Inc. OVM 580B and a Miniram PDM-3 dust monitor). Level II analyses
were used to locate additional surface soil sampling locations in two areas of SEAD-4 known to
have high chromium in the soil. Level IV analyses were used to generate data that would
positively identify constituents at SEAD-4, and define the extent of their impacts in seven types
of media. The six types of media at SEAD-4 are as follows:

o Surface Soil;

¢ Subsurface Soil;

e  Groundwater;

e Surface Water;

e Sediment; and

¢ Building Debris/Soil Samples.

For each of these media, the parameter groups analyzed for include: VOCs, SVOCs, pesticides
and PCBs, metals, nitroaromatics, nitrate-nitrogen, and herbicides (ESI only); the VOC and
SVOC analyses also included the identification and quantification of tentatively identified
compounds (TICs) (refer to Appendix F). Building material samples were collected from inside

six buildings and also analyzed for parameters listed above as part of the RI.

The Level IV analytical results are discussed first by media and then by constituent group. The
analytical results are summarized on data tables and, where appropriate, maps are used to show
the horizontal and vertical distribution of constituents of concern at the site. Complete analytical

data tables are in Appendix F.
4.2 BUILDING MATERIALS

Six soil/debris samples were collected from the interior of Buildings 2084, 2085, 2073, 2078,
2076, and 2079 during the RI field program. The six samples were submitted for the chemical

analyses described in Section 2.8.
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Summary statistics for the building materials analyses are shown in Table 4-1. The table of

results of the chemical analyses for the building materials is presented in Appendix F.

4.2.1 Volatile Organic Compounds

One VOC, acetone, was detected in all six soil/debris samples collected from six buildings at the
site (Table 4-1). The concentrations of acetone ranged from 3 J pg/kg to a maximum

concentration of 40 pg/kg, which was detected in the sample from Building 2085.

4.2.2 Semivolatile Organic Compounds

Twenty-five SVOCs were detected in the soil/debris samples (Table 4-1). Most of the
maximum concentrations were detected in the sample collected from Building 2078. Maximum
concentrations of benzo(a)anthracene (5,200 pg/kg), benzo(a)pyrene (8,500 pg/kg), bis(2-
ethylhexyl)phthalate (890,000 ng/kg), dibenz(a,h)anthracene (3,000 J pg/kg), chrysene (13,000 ]
pg/kg), phenanthrene (23,000 J pg/kg ),and pyrene (25,000 pg/kg) were detected in the building
sample collected from Building 2078.

4.2.3 Pesticides and PCBs

Eighteen pesticides/PCBs were detected in the soil/debris samples (Table 4-1). The maximum
concentrations of pesticides/PCBs were found in sample collected from Building 2073. 4,4°-
DDE and 4,4’-DDT were detected in all the samples. The maximum concentrations of 4,4’-DDE
(1,200 J pg/kg) and 4,4°-DDT (5,600 pg/kg) were detected in the sample from Building 2073.

Arochlor-1254 was detected in five samples with the maximum concentration (91,000 ng/kg)
detected in the sample from Building 2073. Arochlor-1260 was detected in four samples and the

maximum concentration of 3,100 pg/kg) was detected in the sample from Building 2079.
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Table 4-1
Summary Statistics for Building Material Samples
SEAD-4 Remedial Investigation
Seneca Army Depot Activity

: TFREQUENCY  NUMBER _ NUMBER |

' OF OF OF

UNITS MAXIMUM | DETECTION |DETECTS ANALYSES
Volatile Organic Compounds . |
Acetone UG/KG 40 100%, 6 6
Semivolatile Organic Compounds | i
2,4-Dinitrotoluene UG/KG 360 33%| 2| 6
2-Methyinaphthalene UG/KG 1500 33%, 2, 6
Acenaphthene UG/KG 1400 67%| 4 6
Anthracene UG/KG 690 83% 5 6
Benzo(a)anthracene UG/KG | 5200 83%| 5 6
Benzo(a)pyrene UGIKG | 8500 100% | 6 6
Benzo(b)fluoranthene UG/KG 11000 100% [ 6! 6
Benzo(ghi)perylene UG/KG 8700 100% 61 6
Benzo(k)fluoranthene 'UG/KG 8300 50% 3§ 6
Bis(2-Ethylhexyl)phthalate ~ |UGIKG 890000 100% 6! 8
Butylbenzylphthalate ~_'UG/KG 1600, 50%, 3. 6
Carbazole UG/KG . 5800° 67% 4 6
Chrysene UGKG | 13000, 100% 6 6
Di-n-butyiphthalate UG/KG | 32000 100%| 6 6
Dibenz(a,h)anthracene UG/KG 3000 67%: 4 6
Dibenzofuran UG/KG 1500 33% 2 6
Diethy! phthalate _IUGIKG 130! 33%, 2 6
Fluoranthene IUG/KG | 25000 100%. 6 6
Fluorene UGIKG 760 50% 3 6
Indeno(1,2,3-cd)pyrene [UGIKG 7500, 83% 5, 6
N-Nitrosodiphenylamine IUG/KG 66 17% 1 6
Naphthalene IUG/KG | 1300; 50% 3 6
Pentachlorophenol 'UG/KG | 4900 33% 2 6
Phenanthrene UGIKG 23000' 100% 6 6
Pyrene IlUG/KG 25000 100% 6 6
Explosives i 8 [
1,3-Dinitrobenzene UG/KG 180 33% 2 6
2,4,6-Trinitrotoluene UG/KG 260 17% 1 6
2,4-Dinitrotoluene _IUG/IKG 1900, 50% 3 6
2-amino-4,6-Dinitrotoluene UG/KG | 320 33% 2 6
4-amino-2,6-Dinitrotoluene IUG/KG 300 17% 1 6
RDX ~ UG/KG 200 17% 1 6
Tetryl IUG/KG 820 17% 1 6
Pesticides/PCBs
4,4-DDD UG/KG 35 67% 4 6
4,4'-DDE UGKG 1200 100%. 6 6
4,4'-DDT ‘UG/KG 5600, 100% 6 6
Alpha-Chlordane -UG/KG | 780 67% 4 6
Aroclor-1254 IUG/KG 91000 83% 5 6
Aroclor-1260 'UG/KG 3100, 67%. 4 6
Beta-BHC UG/KG 31| 17% 1 6
Dieldrin UG/KG 1100; 83%, 5 6
Endosulfan | UG/KG | 160’ 33%' 2 6
Endosulfan || IUG/KG 30, 33%' 2 6
Endosulfan sulfate IUGIKG 200' 33%. 2 6
Endrin IUG/KG 320 50% 3 6
Endrin aldehyde UG/KG 390 83%. 5 6
Endrin ketone UG/KG 370, 50% 3 6
Gamma-Chlordane IWG/IKG 95 83% 5 6
Heptachlor UG/KG 34 17% 1 6
Heptachlor epoxide UG/KG 360 83% 5 6
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Table 4-1
Summary Statistics for Building Material Samples
SEAD-4 Remedial Investigation
Seneca Army Depot Activity

1 "FREQUENCY NUMBER NUMBER |
‘ | i OF . OF OF
'UNITS | MAXIMUM| DETECTION |DETECTS ANALYSES
Methoxychlor IUG/KG 390! 50% 3 6
Metals * i | i
Aluminum MG/KG 6110, 100%; 6 6
Antimony IMG/KG 261 100%! 6, 6
Arsenic IMG/KG | 336, 100% 6! 6
Barium MG/KG 3560 100%, 6 6
Beryllium MG/KG | 0.46 33% 2 6
Cadmium IMG/KG 132] 83% 5 6
Calcium 'MG/KG 253000, 100% . 6 6
- |Chromium IMG/KG 1840 100% 6, 6
Cobalt MG/KG Y 100%' 6 6
Copper MG/KG | 1220 100% 6' 6
Cyanide IMG/KG | 28.7 67%: 4 6
fron ‘MG/KG . 362000 100% 6 6
Lead MG/KG 12000 100% 6 6
Magnesium MG/KG 17600 100% 6 6
Manganese 'MG/KG 1630 100% 6. 6
Mercury MG/KG 62.8 100% 6 6
Nickel MG/KG 1330 100% 6 6
Potassium MG/KG 3750 100% 6 6
Silver MG/KG 0.57 100% 6 6
Sodium MG/KG 1530, 100% 6 6
Thallium MG/KG 7 83% 5 6
Vanadium MGIKG 948 100%, 6 6
Zinc MG/KG | 6100 100% 6 6
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4.2.4 Nitroaromatics

Seven nitroaromatic compounds were detected in the soil/debris samples (Table 4-1). The
compound 2,4-dinitrotoluene was detected in three of the samples, and the maximum

concentration (1,900 J pg/kg) was detected in the sample from Building 2085.

The compounds 1,3-dinitrobenzene and 2-amino-4,6-dinitrotoluene were also detected, but each
in only two samples. The maximum concentration of the compound 1,3,-dinitrobenzene (180
pg/kg) was detected in the sample from Building 2078. The maximum concentrations of 2-

amino-4,6-dinitrotoluene (320 J pg/kg) were detected in the sample from Building 2085.

4.2.5 Metals

Twenty-two metals were detected in the soil/debris samples collected from six buildings at
SEAD-4 (Table 4-1). Barium was detected in all six soil/debris samples and its maximum
concentration of 3560 mg/kg was found in Building 2084. Chromium was detected in all six
soil/debris samples with the maximum concentration of 1840 mg/kg found in Building 2084.
Copper was detected in all six samples and its maximum concentration of 1,220 mg/kg was
found in Building 2079. Lead was found in all six samples. The maximum concentration of
lead, 12,000 mg/kg, was detected in Building 2084. Nickel was detected in all six samples, with
the maximum concentration (1,330 mg/kg) found in Building 2079. Zinc was detected in all six

samples, the maximum-concentration, 6,100 mg/kg, was found in Building 2078.

4.2.6 Other Constituents

Nitrate/Nitrite-Nitrogen

Nitrate/Nitrite-Nitrogen was detected in all six soil/debris samples. The nitrate/nitrite-nitrogen

concentrations ranged from 4.7 mg/kg to 94.8 mg/kg.
4.3 LEVEL II SCREENING ANALYSIS

As described in the SEAD-4 Project Scoping Plan, Level Il screening for chromium was

performed on surface soil samples collected from Areas 1 and 2 located on the western portion
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of the site. In Area 1, 25 surface soil samples (SS4-8 through SS4-32) were initially submitted
for Level II screening. Ten of these samples, which either contained high concentrations of
chromium or were used to check false negatives, were then submitted for Level IV analysis. In
Area 2, 20 surface soil samples (SS4-33 through SS4-52) were initially submitted for Level II
screening and six of these soil samples were later submitted for Level IV analysis.

Table 4-2 presents the results of the Level I chromium screening for surface soil as well as the
results of Level IV analyses for surface soils and sediments. Figures 4-1 and 4-2 present Level
11 data for chromium and, if Level 1 data are not available, Level IV data are presented. The
Level 1V chromium results will be discussed later as part of the soil and sediment sections. The
Level 11 chromium screening results showed high chromium levels in surface soil samples
collected from the northern and western edges of the Area 1 grid. Based on these results, 14
additional surface soil samples were collected in an area to the north and west of Area 1; these
samples were submitted for Level II chromium screening. Four of the surface soil samples (SS4-
83 through SS4-86) were located west of the Area 1 grid; six surface soil samples (SS4-87
through SS4-89 and SS4-96 through SS4-98) were located in a grid pattern west of the pond; and
four soil samples (SS4-93, 94, 95, and 99) were located on the northern and eastern edges of the
pond.

The Level 11 chromium screening results indicated high chromium levels in surface soils
sampled from drainage ditches within Area 2. Based on these results, two additional surface soil
samples (SS4-90 and SS4-91) were collected near SS4-42 and SS4-38, which had high

chromium levels in the Level II screening.
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TABLE 4-2

CHROMIUM SCREENING RESULTS

SENECA ARMY DEPOT
SEAD-4 REMEDIAL INVESTIGATION REPORT

LOCATION| SAMPLE |CHROMIUM SCREENING| LEVELIV RESULT | AREA | RPD @
ID NUMBER (mg/Kg) (mg/Kg) (%)
S54-8 043001 5400 6590 1 19.8
SS4-8 * 043002 5300 NA 1 NA
SS4-9 043003 6600 6590 1 0.2
SS4-10 043004 3600 4480 1 21.8
SS4-11 043005 380 381 1 0.3
SS4-12 043006 1280 2730 1 72.3
SS4-13 043007 4800 10100 1 71.1
SS4-14 043008 18 20.9 1 14.9
SS4-15 043009 17.3 NA 1 NA
SS4-16 043010 15.1 NA 1 NA
SS4-17 043011 18.8 NA 1 NA
SS4-18 043012 1710 2840 1 49.7
SS4-19 043013 21 235 1 11.2
S$S4-20 043014 17.3 NA 1 NA
SS4-21 043015 16.3 NA 1 NA
SS4-22 043016 14.7 NA 1 NA
SS4-23 043017 13.5 NA 1 NA
SS4-24 043018 14.6 NA 1 NA
S§4-25 043019 14.1 NA 1 NA
SS4-26 043020 15.3 NA 1 NA
SS4-27 043021 14.2 NA 1 NA
SS4-28 043022 15.4 NA 1 NA
S$S4-29 043023 78 92.1 1 16.6
SS4-30 043024 24 NA 1 NA
SS4-31 043025 21 NA 1 NA
SS4-32 043026 23 NA 1 NA
Note:

NA = Not Applicable

* This is a duplicate sample.

‘a, RPD = Relative Percent Difference

HAENG\SENECA\S4RINTABLES\Firstchr.xls

Page 1 ot 3



TABLE 4-2

CHROMIUM SCREENING RESULTS

SENECA ARMY DEPOT
SEAD-4 REMEDIAL INVESTIGATION REPORT

LOCATION| SAMPLE |CHROMIUM SCREENING | LEVEL1V RESULT | AREA | RPD @

ID NUMBER (mg/Kg) (mg/Kg) (%)
SS4-33 043027 14.3 NA 2 NA
SS4-34 043028 27 NA 2 NA
SS4-35 043029 25 31.8 2 239
SS4-36 043030 14.7 19 2 25.5
SS4-37 043031 15.9 NA 2 NA
SS4-38 043032 67 77.8 2 14.9
SS4-39 043033 22 NA 2 NA
SS4-40 043034 15.2 NA 2 NA
SS4-41 043035 17.4 NA 2 NA
SS4-42 043036 1320 1620 2 20.4
SS4-44 043039 17.9 NA 2 NA
SS4-45 043040 17.7 NA 2 NA
SS4-46 043041 13.5 18.4 2 30.7
SS4-47 043042 19.4 26.8 2 32.0
SS4-48 043043 11.2 NA 2 NA
SS4-49 043044 12.4 NA 2 NA
SS4-50 043045 142 NA 2 NA
SS4-51 043046 13.4 NA 2 NA
SS4-52 043047 10.8 NA 2 NA
SS4-84 043094 24 NA 1 NA
SS4-85 043095 84 129 1 423
S$54-86 043096 43 64.8 1 40.4
SS4-87 043097 17.6 NA 1 NA
SS4-88 043098 12.6 NA 1 NA
SS4-89 043099 23 NA 1 NA
SS4-90 043100 2300 1730 2 283

Note:

NA = Not Applicable

* This is a duplicate sample.

‘@ RPD = Relative Percent Difference
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TABLE 4-2

CHROMIUM SCREENING RESULTS

SENECA ARMY DEPOT
SEAD-4 REMEDIAL INVESTIGATION REPORT

LOCATION| SAMPLE |CHROMIUM SCREENING| LEVEL IV RESULT | AREA | RPD @

1D NUMBER (mg/Kg) (mg/Kg) (%)
S$54-91 043101 16.2 NA 2 NA
SS4-93 043103 44 NA 1 NA
SS4-94 043104 123 96.5 1 24.1
SS4-95 043105 280 460 1 48.6
SS4-96 043106 18.8 NA 1 NA
SS4-97 043107 13.3 NA 1 NA
SS4-98 043108 16.3 NA 1 NA
SS4-99 043147 18.4 NA 1 NA

Note:

NA = Not Applicable

* This is a duplicate sample.

@, RPD = Relative Percent Difference
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SENECA SEAD-4 DRAFT FINAL RI REPORT

The concentration of chromium from the Level II analyses ranges from a low of 10.8 mg/kg to a
high of 6,600 mg/kg. The highest concentrations of chromium were detected in the following

samples:

SS4-8 (5400 mg/Kg),
SS4-9 (6,600 mg/Kg),
SS4-10 (3,600 mg/Kg),
SS4-12 (1,280 mg/Kg),
SS4-13 (4,800 mg/Kg),
SS4-18 (1,710 mg/Kg),
SS4-42 (1,320 mg/Kg), and
SS4-90 (2,300 mg/Kg).

Samples SS4-8 and SS4-9 were located in the dredge material from the pond. SS4-10 and SS4-
12 were located at the southern edge of the pond. SS4-13 and SS4-18 were located on the
western edge of the Area 1 grid. For sample SS4-13, the Level Il analysis indicated a
concentration of 4800 mg/kg of chromium, while the Level IV analysis determined 10,100
mg/kg of chromium. Samples SS4-42 and SS4-90 were located in a drainage ditch in the center
of Area 2.

Surface soil samples collected from Area 3 (SS4-53 through SS4-64) and other locations at
SEAD-4 (SS4-65 through SS4-82) were sent for Level 1V analysis and did not undergo any

Level II screening.

The reason for conducting Level 1l screening was to efficiently delineate the contamination
within Areas | and 2 at SEAD-4. During the ESI, soil samples (SS4-1 through SS4-6 and SS4-
10) were collected from these two areas contained high levels of total chromium. The results of
the Level II analyses were used to locate additional surface soil samples and soil borings within
Areas | and 2.

Level I screening was used for the following additional reasons:

e Cost - Level II screening was approximately three (3) times less costly than Level IV

analyses.
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e Efficiency - It was determined that screening could provide a basis for locating additional

surface soil samples and soil borings within Areas 1 and 2.

e Turnaround time - Level II results were available within 24 hours enabling the field
personnel to make decisions concerning field operations. Level IV analyses require up to 35

days to be completed.

4.3.1 Procedures Used for Level II Screening

Level 1l screening work was performed only for chromium. All sample screening was
performed under controlled conditions in the laboratory. The method used for screening
chromium followed the identical sample preparation steps as those which were required for
Level IV analysis. The only difference between the screening method and the Level IV analyses
is the amount of QA/QC supporting information performed. In addition, the screening analysis
is not supported by a NYSDEC ASP Superfund Category deliverable.

4.3.2 Level II Versus Level IV Results

In order to evaluate the overall effectiveness of the Level I screening program, it was necessary
to compare the Level 11 and Level IV results. It is important to assure that the low concentration
results are accurate in comparison with the Level IV results. That is, a comparison of the Level
IT and the Level IV results ensured that the Level 11 screening did not indicate false negative (no
contamination) results. The results of the Level II screening and the associated Level IV sample

analysis are presented in Table 4-2.

A total of 61 surface soil samples were screened. The Level Il screening analyses detected
chromium in all the samples collected from Areas 1 and 2. Of these 61 samples, 21 samples
underwent Level IV analysis. Of these 21 samples analyzed using Level IV methods, all

contained chromium above the detection limits.

A regression analysis data has been performed on the surface soil data in Table 4-3 to evaluate
the relationship between the Level 11 and Level IV data. Figure 4-3 shows a plot of the Level I1

versus Level IV surface soil data along with a plot of the best fit regression line. The regression
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Figure 4-3
Level Il vs. Level IV Screening Results for Chromium in Surface Soils
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analysis yielded an R-squared value of .8599, which is indicative of a strong linear relationship
existing between the Level Il and Level 1V results. The slope of the best fit regression line was
determined to be 1.295 indicating that the Level Il screening results predicted lower
concentrations than the actual Level IV results by approximately 30 percent. This analysis
suggests that the Level I1 screening method is capable of reliably predicting the concentrations of

chromium in soil samples.

The surface soil analytical results were also evaluated to determine if there was a significant
difference between the results obtained from the Level Il and Level IV analyses. The first step
was to determine if one analysis consistently yielded higher concentrations. From the results of
the regression analysis presented above, it was determined that the Level IV analysis yielded

higher concentrations than the Level I1 analysis.

The second step was to evaluate the comparability of the two sets of analytical results. This was
accomplished by looking at the set of duplicate soil samples (SS4-8) and comparing the relative
percent differences (RPDs) calculated for each method with those calculated between methods.
The RPD values are presented in Table 4-2. There was little difference between the RPD values.
RPD values calculated for Level II was 1.9 percent. Between the methods, the RPD was 19.8
percent. This indicates that the variability between results is likely due to the heterogeneous

nature of the soil samples and not to any differences between the methods.
4.4 SOIL

The discussion of soils is divided into surface soils and subsurface soils within each chemical
class. Surface soil is defined as soil that exists from 0 to 2 inches below the ground surface or

organic matter. Subsurface soil occurs below 2 inches.

NYSDEC Technical and Administrative Guidance Memorandum (TAGM) HWR-94-4046
(revised January 24, 1994) values were determined to be the most appropriate as a basis of
comparison for the soil sample results. For metals, the values used for comparison are from the
NYSDEC TAGM, or the background concentration determined from the SEDA-wide database of
57 background samples, whichever was higher. The NYSDEC TAGM also presents maximum
soil cleanup objective values for analyte groups as follows: total VOCs <= 10 ppm, total SVOCs
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<= 500 ppm, individual SVOCs <= 50 ppm, and total pesticides <= 10 ppm. Soil sample results

were also compared to these total values.

Summary statistics for the surface soil and subsurface soil analyses are shown in Tables 4-3 and
4-4. The tables of results of the chemical analyses for surface and subsurface soils are presented

in Appendix F.

4.4.1 Volatile Organic Compounds

Surface Soils

A total of eight volatile organic compounds were detected in the surface soil samples (Table 4-
3). None of the compounds were detected at concentrations exceeding the associated TAGM
value. None of the samples had total VOC concentrations exceeding 10 ppm. Summary
statistics information indicates that methylene chloride, which is a common laboratory
contaminants, was detected in some of the surface soil samples at low concentrations. Acetone,
which is also a common laboratory contaminant, was detected in 27 samples. Maximum
concentrations of acetone were 140 ug/kg at SS4-81 and 120 J pg/kg at SS4-57.

However, since these compounds appear in laboratory blanks, they are not believed to be

representative of the true soil chemistry.

Toluene was detected in 25 of the surface soil samples at concentrations below the NYSDEC
TAGM value of 1500 pg/kg. A maximum concentration of 14 J pg/kg was detected in SS4-19.
Trichloroethene was detected in three samples at a maximum concentration of 3 pg/kg, which is
well below the NYSDEC TAGM criteria of 700 pg/kg.

Detection limits for all VOC compounds were below the respective TAGM values.

Subsurface Soils

Six VOCs were detected in 34 of the subsurface soil samples collected at the site during the ESI
and the RI programs(Table 4-4). All the VOCs were detected at concentrations well below the
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Table 4-3
Summary Statistics for Surface Soil Samples
SEAD-4 Remedial Investigation
Seneca Amy Depot Activity

T FREQUENCY "NUMBER NUMBER NUMBER |
ANALYTE - UNITS {MAXIMUM, OF NYSDEC!| ABOVE | OF | OF
' | ' DETCTION ' TAGM TAGM |DETECTS| ANALYSES
Volatile Organic Compounds ‘ | 7 - ‘
1,1-Dichloroethane JUG/KG 2 | 2.33% . 200 | 0 2 : 86
1,2-Dichloroethene (total) UG/KG 4 ; 3.49% ; 0 ‘ 3 86
Acetone UG/KG 140 | 3140% | 200 | 0 ,‘ 27 86
Benzene UG/KG 1 [ 1.16% | 80 | 0 : 1 86
Methy! butyl ketone 'UG/KG 9 o 1.16% 0 | 1 86
Methylene chloride IUG/KG 3 1.16% 100 0 ' 1 86
Toluene IUG/KG 14 29.07% | 1500 0 | 25 86
Trichloroethene UGIKG 3 ! 349% | 700 0 ' 3 86
Semivolatile Organic Compounds | | )
2-Methyinaphthalene IUGKKG ' 3 | 16.28% 36400 0 14 | 86
Acenaphthene IUG/KG 78 | 9.30% | 50000 | 0 | 8 | 86
Acenaphthylene UG/KG 32 1 9.30% 41000 . 0 | 8 I .86
Anthracene 'UG/KG 110 | 17.44% 50000 | 0 15 86
Benzo(a)anthracene IUGIKG = 560 ' B82.56% 28 | s | 71 | 86
Benzo(a)pyrene 'UG/KG 450 | 8023% | 61 | 11 69 | 86
Benzo(b)fiuoranthene 'UG/KG 890 | 80.23% 1100 | 0 69 5 86
Benzo(ghi)perylene JUG/KG 310 5465% ' 50000 0 47 | 86
Benzo(k)fluoranthene UG/KG 510 50.00% @ 1100 0 43 ‘ 86
Bis(2-Ethythexyl)phthalate UG/KG 13000  59.30% ' 50000 0 51 86
Butylbenzylphthalate UG/KG 12000 11.63% 50000 0 10 86
Carbazole UG/KG 120 22.09% 0 | 19 | 86
Chrysene ‘UG/KG 570 86.05% 400 4 74 | 86
Di-n-butylphthalate IUG/KG 220 4419% 8100 ' 0 38 86
Di-n-octylphthalate ‘UG/KG 44 ! 8.14% | 50000 0 7 ‘ 86
Dibenz(a,h)anthracene UG/KG 130 22.09% 14 | 12 19 1 86
Dibenzofuran UG/KG 58 16.28% 6200 0 14 86
Diethyl phthalate UG/KG 22 16.28% 7100 0 14 | 86
Fluoranthene UG/KG 1100 93.02% 50000 0 80 86
Fiuorene UG/KG 74 581% = 50000 0 5 86
Indeno(1,2,3-cd)pyrene UG/KG 320 53.49% ' 3200 ' 0 46 i 86
N-Nitrosodiphenylamine IUG/KG 19 1.16% 0 1 ! 86
Naphthalene UG/KG 74 o 12.79% 13000 0 11 | 86
Phenanthrene UG/KG 640 87.21% 50000 0 7% 86
Phenol UG/KG 17 2.33% 30, | 0 | 2 86
Pyrene UG/KG 990 | 88.37% , 50000 0 , 7B, 86
) f | | | !
Explosives | i [ ! !
1,3,5-Trinitrobenzene IUG/KG 120 1.16% | -0 J 86
2.4,6-Trinitrotoluene UG/KG 72 1.16% 0 1 86
2,4-Dinitrotoluene {UG/KG 330 2.33% ! 0 » 2 86
2-amino-4,6-Dinitrotoluene UG/KG 90 1.16% 0 1 86
4-Nitrotoluene UG/KG 390 1.27% 0 1. | 79
Pesticides/PCBs | i
4,4'-DDD UG/KG 190 ~ 2326% | 2900 | O | 20 | 86
4,4'-DDE ‘UGIKG 160 31.40% 2100 0 | 27 4 86
4,4'-DDT UG/KG 760 33.72% 2100 0 29 86
Aldrin 'UG/KG 2.2 1.16% 41 0 1 86
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Table 4-3

Summary Statistics for Surface Soil Samples

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

'FREQUENCY "NUMBER NUMBER | NUMBER |
ANALYTE UNITS | MAXIMUM, OF { NYSDEC . ABOVE OF OF
, . DETCTION  TAGM TAGM  DETECTS: ANALYSES
Alpha-BHC UG/IKG 24 1 581% « 110 0 5 86
Alpha-Chlordane UG/KG 4.9 9.30% 0 8 86
Total PCBs UG/KG 360 27% 1000 0 23 86
Beta-BHC IUG/KG 76 | 11.63% 200 ! 0 16— | 86
Dieldrin UGIKG 74 581% 44 0 5 '; 86
Endosuifan | UG/KG 1.7 4.65% %00 0 4 | 86
Endosulfan Il WUGKG = 62 . 349% | 900 0 3 | 86
Endosulfan sulfate UG/KG . 3.8 116% | 1000 i O 1 | 86
Endrin _UG/KG 27  349%% 100 0 8 | ®8
Endrin aldehyde \UG/KG 20 | 1163% | ! 0 10: | 86
Endrin ketone UG/KG 4.2 | 3.49% | | 0 3 | 86
Gamma-Chlordane UG/KG 7.4 9.30% 540 | 0 8 ? 86
Heptachlor UG/KG 4.2 349% | 100 0 3 ‘ 86
Heptachlor epoxide UG/KG 3.6 4.65% 20 0 4 86
|

Metals . ‘ )
Aluminum 'MG/KG 18800  100.00% 19520 * | 0 86 | 86
Antimony MG/KG 148 39.53% 6* 15 34 86
Arsenic IMG/KG 14.6 100.00% 89* | 4 86 86
Barium IMG/KG 278 1 100.00% 300 0 86 86
Beryllium MG/KG 1.8  100.00% 1.13* 1 86 86
Cadmium MG/KG 23 12.79% 2.46* 0 11| 86
Calcium MG/KG 196000 100.00% 125300 * 3 86 | 86
Chromium MG/KG 18600 100.00% 30~ 37 86 86
Chromium, Hexavalent MG/KG 14.7 26.67% 0 4 15
Cobalt MG/KG 19.9 100.00% 30 0 86 86
Copper MG/KG 7330 100.00% 33* '] 30 86 86
Cyanide MG/KG 0.87 2.33% 035 2 2 86
Iron MG/KG 64600 100.00%  37410* 2 86 86
Lead - MG/KG 11200 91.86% 244~ 36 79 86
Magnesium o ‘MG/KG 35300 100.00% 21700 * 1 86 86
Manganese 'MG/KG 1540 100.00% 1100 * 3 86 86
Mercury MG/KG 1.2 52.33% 0.1 16 45 86
Nickel MG/KG 228 100.00% 50 * i 86 86
Potassium "MG/KG 2340 100.00% 2623 * 0 86 ! 86
Selenium MG/KG 34 23.26% 2 1 20 . 86
Silver MG/KG 1.7 5.81% 08~ 1 5 1 86
Sodium MG/KG 1270 33.72% 188 * 2 29 86
Thallium ‘MG/KG 54 = 2209% ' 0855* 16 19 86
Vanadium MG/KG 1250 = 100.00% 150 1 86 86
Zinc IMG/KG 2020 = 100.00% 115* 29 86 86
Nitrate/Nitrite \MG/KG 8.06 100.00% 66 66
* The soil criteria for these inorganics are 95 th percentile site background values.
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Table 4-4

Summary Statistics for Subsurface Soil Samﬁles
SEAD-4 Remedial Investigation
Seneca Army Depot Activity

| 3 _FREQUENCY 'NUMBER|NUMBER, NUMBER
1‘ J OF | ABOVE | OF | OF
' UNIT [MAXIMUM: DETECTION | TAGM . TAGM [DETECT | ANALYSES

1 | i
Volatiles i | !
Acetone UGKG | 31 | 9% 200 0 7 76
Chloroform UGKKG | 15 | 8% 300 0 0 | 6 76
Ethyl benzene UG/KG | 1 ‘ 1% 5500 o, - 1 76
Methylene chloride IUG/IKG 2 ] 3% | 100 g 21 76
Toluene IUG/KG 13 28% 1 1500 | 0 . 21 | 76
Total Xylenes \UGIKG . 8 4% 1200 | 0 3 76
Semivolatile Organics , E 1
2-Methylnaphthalene [UGKG -~ 260 ! 4% 36400 0 3 76
Acenaphthene UG/KG 88 3% 50000 0 % 76
Acenaphthylene IUG/KG | 170 4% | 41000 o0 | 3 76
Anthracene 'UG/KG = 340 4% " 50000 o | i3 76
Benzo(a)anthracene 'UG/KG 1100 7% | 224 .1 & 76
Benzo(a)pyrene IUG/KG 880 8% 1, .61 | 2 ‘ 6 76
Benzo(b)fluoranthene IUG/KG 730 | 9% cming | T 7 ] 76
Benzo(ghi)perylene IUGKKG =~ 270 3% . 50000 0 % 2 ! 76
Benzo(k)fluoranthene UG/IKG ;| 890 5% . 1100 0 } 4 i 76
Bis(2-Ethylhexyl)phthalate 'UG/KG 2000 11% 50000 0 8 76
Butylbenzylphthalate UG/KG , 120 1% ' 50000 [ O 1 76
Carbazole UG/IKG 160 1% | B 1 76
Chrysene IUG/KG | 1000 1M1% | 400 1 2 8 76
Di-n-butylphthalate UG/KG 63 24% 8100 0 18 76
Di-n-octylphthalate IUG/KG 37 21% | 50000 0 16 76
Dibenz(a,h)ant rracene UG/KG 43 1% ! 14 1 1 76
Dibenzofuran UG/KG 33 1% 6200 0 1 76
Fluoranthene 'UG/KG 2400 1% 50000 0 g | | 76
Fluorene UG/KG 330 4% 50000 0 3 76
indeno(1,2,3-cd)pyrene UG/KG 260 3% 3200 0 2 76
Naphthalene UG/KG 130 3% 13000 0 2 76
Phenanthrene UG/KG 1400 8% 50000 or L ‘6 '} 76
Pyrene (UG/KG 1800 9% . 50000 o 7% 76
Nitroaromatics ? , :
Tetryl UGIKG 67 1% R 1 | 76
Pesticides/PCBs | | !
4,4'-DDE UG/KG 21 4% © 2100 0 3] 76
4 4'-DDT UG/KG 29 1% 2100 0 1 76
Aldrin UG/KG =~ 82 1% | & [ ©» 1 1 3 76
Alpha-Chlordane IlUGIKG . 10 1% | T T 76
Total PCBs |[UG/KG 1600 7% 1o | 6 | s | 76
Beta-BHC UG/KG 14 1% | 2000 || o | 7.} 76
Delta-BHC 'UG/KG 59 | 1% g0 | o J 1 76
Endosulfan | ‘UG/KG 11 1% 900 0 1 ' 76
Endrin UG/KG 34 1% 100 0 A 76
Endrin aldehyde 'UG/KG 37 1% ; 0 1| 76
Herbicides |
Dicamba 'UG/KG 23 3% 0 1. 39
Metals , s
Aluminum MG/KG 21000 100% . 19520* 3 76 76
Antimony 'MG/KG 57.8 28% 6" 10 21 | 76
Arsenic MG/KG 21.5 100% 89* 4 76 | 76
Barium MG/KG 133 100% 300 0 76 76
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Table 4-4
Summary Statistics for Subsurface Soil Samples
SEAD-4 Remedial Investigation
Seneca Army Depot Activity

B FREQUENCY NUMBER NUMBER NUMBER
- OF ABOVE OF OF
- UNIT  MAXIMUM DETECTION TAGM  TAGM DETECT ANALYSES

Beryliium MG/KG 1 99% 1.13* 0 75 76
Cadmium MG/KG 15 4% 246* 0 3 76
Calcium N MG/KG 102000 100% 125300 * 0 7% 76
Chromium MG/KG 3820 80% 30* 17 61 76
Cobalt - MG/KG 29.1 100% 30 0 76 76
Copper T MG/KG 2250 100% = 33* 14 76 76
Iron MG/KG 40900 100% 37410 * 6 76 76
Lead o MG/KG 251 100% 24.4* 6 76 76
Magnesium MG/KG 32000 100% 21700 * 3 76 76
Mranganese . MG/KG 2100 78% 1100 * 5 59 76
Mercury MG/KG 0.12 45% 0.1 1 34 76
Nickel - ~ MG/KG 62.3 100% 50 * 8 76 76
Potassium MG/KG 2490 100% 2623 * 0 76 76
Selenium B ~ MG/KG 086 33% 2 0 25 76
Silver MG/KG 1.2 8% 0.8* 4 6 76
Sodium MG/KG 134 61% 188 * 0 46 76
Vanadium MG/KG 31 100% 150 0 76 76
Zinc T MG/KG 1010 100% 115+ 12 76 76
Nitrate/Nitrite " MGI/KG 2.7 100% 37 37
* The soil criteria for these inorganics are the 95th percentile site background values.
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associated TAGM value. None of the samples had total VOC concentrations exceeding 10 ppm.

Acetone, chloroform, and toluene were the most prevalent types of VOCs present.

The maximum concentration of toluene of 13 pg/kg was detected in the soil from MW4-6 (6-6.5
feet). MW4-6 is located near the pond. Toluene was also detected in soil samples from three
soil borings MW4-12 (8-8.8 feet), SB4-12 (6-6.4 feet), and SB4-14 (2-3 feet) at concentrations
of 5 pg/kg. MW4-12 is located adjacent to Building 2078 and SB4-14 is located adjacent to
Building 2084. Soil boring SB4-12 is located on the south side of the pond. These
concentrations are well below the NYSDEC TAGM 1500 pg/kg.

Since acetone and chloroform appear in laboratory blanks, they are likely laboratory
contaminants. Both of these compounds were generally detected at low concentrations in
subsurface soils and are not believed to be representative of the true soil chemistry at SEAD-4.
Acetone was detected at a maximum concentration of 31 pg/kg from 2-3.3 feet in monitoring
well location MW4-11. This concentration was below the NYSDEC TAGM criteria value of
200 pg/kg.

Detection limits for all VOC compounds were below the respective TAGM values.

4.4.2 Semivolatile Organic Compounds

Surface Soils

SVOCs, mainly PAHs, were detected in the surface soils samples at SEAD-4 (Table 4-3). Four
PAH compounds were detected at concentrations above their respective TAGM values.
Generally, the PAHs exceeded their TAGM values in samples collected from locations adjacent
to Building 2084. None of the soil samples had total SVOC concentrations exceeding 500 ppm

or individual SVOC concentrations exceeding 50 ppm.

The highest concentrations of carcinogenic PAH compounds were detected in the two surface
soil samples, SS4-55 and SB4-17. Figures 2-8 and 2-9 show the location of these surface soil
samples. The highest total carcinogenic PAH concentration was 2,970 pg/kg at SS4-55. SS4-55
is located adjacent to Building 2084. The second highest concentration of total carcinogenic

PAHs was 2,300 pg/kg detected at SB4-17, which is located adjacent to the former building
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foundation near North South Baseline Road. Phenol was detected in only two samples at

concentrations of 7.1 J pg/kg in SS4-11 and 17 J pg/kg in S54-9 .

Five phthalates was detected in the surface soil samples. All phthalate compounds were detected

at concentrations below the associated NYSDEC TAGM criteria.

Detection limits for the SVOC compounds benzo(a)pyrene, dibenz(a,h)anthrancene, and phenol
were above the associated NYSDEC TAGM values.

Subsurface Soils

SVOCs were detected in 41 of the subsurface soils samples at SEAD-4, and the NYSDEC
TAGMs for soil were exceeded in one subsurface sample (Table 4-4). None of the soil samples
had total SVOC concentrations exceeding 500 ppm or individual SVOC concentrations

exceeding 50 ppm.

Four PAH compounds, benzo(a)anthracene, benzo(a)pyrene, chrysene, and
dibenz(a,h)anthracene, were detected at concentrations above the TAGM. All of the
exceedances were found in soil from MW4-12 (2-3.4 feet). MW4-12 is located adjacent to
Building 2078. Benzo(a)anthracene was detected at a concentration of 320 ug/kg , which
slightly exceeds the TAGM value of 224 ng/kg. Benzo(a)pyrene was detected at a concentration
of 260ug/kg , which exceeds the TAGM value of 61 pg/kg. Chrysene was detected at a
concentration of 470 pg/kg, which slightly exceeds the TAGM value of 400 pg/kg.
Dibenz(a,h)anthracene was detected at a concentration of 48 pg/kg , which exceeds the TAGM

value of 14 pg/kg.

The highest total carcinogenic PAH concentration (1518 pg/kg) was found in MW4-12 (2-3.4
feet).

The detection limits for the SVOC compounds benzo(a)pyrene and dibenz(a,h)anthracene

exceeded the respective TAGM values.
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4.4.3 Pesticides and PCBs

Surface Soils
Nineteen pesticides were detected in the surface soil samples from SEAD-4 (Table 4-3),
however, all of the pesticides were detected at concentrations below their respective TAGM

criteria. None of the soil samples contained total pesticide concentrations exceeding 10 ppm.

Two PCBs, Aroclor-1254 and Aroclor-1260, were detected in the surface soil samples at
concentrations below their respective TAGM criteria for all samples. The total PCB

concentrations were below the TAGM criteria of 1000 ug/kg.

Detection limits for the pesticide and PCB compounds were below the respective TAGM values.

Subsurface Soils

A total of nine pesticides and two PCBs were detected in the subsurface soil samples at SEAD-4
(Table 4-4). Pesticides were detected in the subsurface soil samples, however, at concentrations
well below the respective TAGM values. None of the soil samples contained total pesticide

concentrations exceeding 10 ppm.
The total PCB concentrations were below the TAGM criteria of 1000 ug/kg.
Detection limits for the pesticide and PCB compounds were below the respective TAGM values.

4.4.4 Nitroaromatics

Surface Soils

The five nitroaromatic compounds, 4-nitrotoluene, 2,4-dinitrotoluene, 2,4,6-trinitrotoluene, 2-
amino-4,6-dinitrotoluene, and 1,3,5-trinitrobenzene, were detected in the surface soil samples
collected at SEAD-4 (Table 4-3). 2,4-Dinitrotoluene was detected in two of the 86 surface soil
samples. The maximum concentration of 330 pg/kg was found in surface soil sample SS4-55,
which is located adjacent to Building 2084. The second detection of 2,4-dinitrotoluene, 280
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ng/kg, was found in sample SS4-66, which is located near the berm on the western portion of the
site. There is no NYSDEC TAGM criteria for this compound. 2,4,6-Trinitrotoluene was
detected in only one surface soil sample (SS4-1) at a concentration of 72 J pg/kg. The
compound 2-amino-4,6-dinitrotoluene was detected in only one surface soil sample (SS4-1) at a
concentration of 90 J pg/kg; there is no NYSDEC TAGM criteria for this compound. SS4-1 is
located in the approximate location of the former Munitions Washout Building. 1,3,5-
Trinitrobenzene was detected in only one surface soil sample at a concentration of 120 J pg/kg in
SS4-1. There is no NYSDEC TAGM criteria for this compound.

For the compound 2,6-dinitrotoluene, the detection limits were below the TAGM value for all

samples.

Subsurface Soils

One nitroaromatic compound was detected in the subsurface soil samples from SEAD-4 (Table
4-4). The compound detected, Tetryl, was detected in one sample at a concentration of 67 J
png/kg found in soil sample SB4-9 (2-4 feet). There is no NYSDEC TAGM criteria value for this

compound.

4.4.5 Herbicides

Surface Soils

The surface soil samples which were collected during the ESI were analyzed for herbicides; soil
samples collected during the RI were not analyzed for herbicides (Table 4-3). No herbicide

compounds were detected in the surface soils analyzed during the ESI.

Subsurface Soils

The herbicide Dicamba was detected in a single surface soil sample, SB4-4-1 at a concentration
of 23 ug/kg. There is no TAGM for reported concentrations of Dicamba in soils. No other

herbicide compounds were reported.
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4.4.6 Metals
Surface Soils

Twenty-four metals were detected in the 86 surface soil samples analyzed at SEAD-4 (Table 4-
3). Hexavalent chromium was also detected. Nineteen metals were found at concentrations that
exceeded their respective NYSDEC TAGM value. The metals that exceeded the standards are as
follows: antimony, arsenic, beryllium, calcium, chromium, copper, cyanide, iron, lead,
magnesium, manganese, mercury, nickel, selenium, silver, sodium, thallium, vanadium, and
zinc. While all of the metals can occur naturally in soil, several of them are more common
constituents of soil (i.e., calcium, iron, magnesium, manganese, and sodium) and are not
considered to pose a significant health risk at SEAD-4. The remaining metals (i.e., antimony,
arsenic, beryllium, chromium, copper, cyanide, lead, mercury, nickel, selenium, silver, thallium,
vanadium, and zinc) are considered to be more toxic and, therefore, are more pertinent to a

discussion of significant impacts at the site.

Antimony was detected above the TAGM criteria in 15 of the 86 samples and its maximum
concentration of 148 J mg/kg was found in SB4-25. Arsenic was detected in all of the surface
soil samples and four of the samples contained concentrations of arsenic above the TAGM
criteria. Its maximum concentration of 14.6 mg/kg was also detected in SB4-25. Soil boring
SB4-25 is located at the southern edge of the pond. Beryllium was detected above the TAGM
value only one of the 86 surface soil samples, and for this sample, the concentration only
slightly exceeded the TAGM value of 1.13 mg/kg. Chromium was detected above its TAGM
value in 37 of the 86 samples, however, in nine of the samples, the concentrations only slightly
exceeded the TAGM criteria of 30 mg/kg. The maximum concentration of 18,600 J mg/kg was
found at SB4-25. Chromium was also detected at a concentration of 10,100 J mg/kg at SS4-13,
which is located southwest of the pond in Area 1. Figure 4-4 shows the distribution of
chromium in the surface soils and sediment on the entire site. In general, higher concentrations
of chromium were detected in surface soils from Area 1, which is located in an area south of the
pond, and from a drainage ditch in Area 2, which is located around former Building T30.
Figures 4-1 and 4-2 present Level II chromium screening data for surface soil and sediment in
Areas 1 and 2. Copper was detected in all of the 86 surface soil samples with a maximum
concentration of 7,330 mg/kg detected in sample SB4-25. Figure 4-5 shows the distribution of
copper in the surface soils. Copper exceeded the TAGM value of 33 mg/kg in 30 surface soil
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samples. Cyanide was detected in only two samples at a maximum concentration of 0.87 mg/kg
found in SS4-59. Lead was detected in 36 of the samples above the TAGM; a maximum
concentration of 11,200 mg/kg was found at SB4-14. Figure 4-6 shows the distribution of lead
in the surface soils. Mercury exceeded the TAGM value of 0.1 mg/kg in 16 samples. The
concentrations that exceeded the TAGM ranged from 0.11 mg/kg to 1.2 mg/kg (SB4-25).
Nickel was detected in only one sample above the NYSDEC TAGM criteria. The maximum
concentration of 228 J mg/kg was detected in SS4-7. Selenium was found in only one sample
above the NYSDEC TAGM criteria. Silver was found in one sample above the NYSDEC
TAGM criteria. The maximum concentration of 1.7 J mg/kg was found in SB4-25. Thallium
exceeded the NYSDEC TAGM criteria in 16 samples and the maximum concentration of 5.4 J
mg/kg in SB4-25 exceeded the TAGM value of 0.855 mg/kg. Vanadium exceeded the NYSDEC
TAGM criteria in only one sample, SS4-7. SS4-7 is located near the water tank. Thirteen metals
were detected at concentrations exceeding the TAGM criteria in SS4-7. Lastly, zinc was found
to exceed the TAGM criteria in 29 of the samples; its maximum concentration 2,020 J mg/kg
was detected in sample SB4-25.

Calcium was detected at a maximum concentration of 196,000 mg/kg (SS4-7), which is greater
than the SEDA background average of 45,158 mg/kg. Iron was detected at a maximum
concentration of 64,600 mg/kg (SS4-7), which is greater than the SEDA background average of
25,221 mg/kg. Magnesium was detected at a maximum concentration of 35,300 mg/kg, which is
greater than the SEDA background average of 10,430 mg/kg. Manganese was detected at a
maximum concentration of 1,540 mg/kg, which is greater than the SEDA background average of
599 mg/kg. Sodium was detected at a maximum concentration of 1,270 mg/kg (SS4-7), which is
greater than the SEDA background average of 90 mg/kg. The average concentrations for these

five compounds were less than the SEDA background averages.

Nine of the maximum concentrations of metals were detected in the surface soil sample from
SB4-25.

Hexavalent chromium was analyzed for at 15 surface soil locations, which had high
concentrations of total chromium (Table 2-2). The results of the chemical analysis indicate that
the hexavalent chromium was detected in four surface soil samples (Table 4-5). The maximum
concentration of 14.7 mg/Kg was found in soil sample SS4-9, which is located southeast of the
pond in Area 1. The total chromium concentration for soil sample SS4-9 was 6590 mg/Kg.
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SENECA SEAD-4 DRAFT FINAL RI REPORT

For the metal cyanide, several samples had detection limits above the respective TAGM values.

Subsurface Soils

Metals were detected in all of the subsurface soil sample locations at the site (Table 4-4).
Thirteen metals were found at concentrations that exceeded their respective NYSDEC TAGM
values. The metals that exceeded the TAGM values are as follows: aluminum, antimony,
arsenic, chromium, copper, iron, lead, magnesium, manganese, mercury, nickel, silver, and zinc.
While all of the metals can occur naturally in soil, three of them are more common constituents
of soil (i.e., iron, magnesium, manganese) and are generally considered to be less toxic than the
others listed. The remaining metals (i.e., aluminum, antimony, arsenic, chromium, copper, lead,
mercury, nickel, silver, and zinc) are considered to be more toxic and, therefore, are more

pertinent to a discussion of significant impacts at the site.

Aluminum exceeded the TAGM value of 19,520 mg/kg in three samples. A maximum
concentration of 20,100 mg/kg was detected in soil sample SB4-9 (2-4 feet). Antimony
exceeded the TAGM value in ten of the 76 samples and its maximum concentration of 57.8 J
mg/kg was found at MW4-4 at a depth of 0-2 feet. Arsenic was detected above the TAGM value
of 8.9 mg/kg in four the 76 samples. The maximum concentration of 21.5 mg/kg was detected in
soil sample MW4-1 (8-10 feet). Chromium exceeded the TAGM value of 30 mg/kg in 17
samples. A maximum concentration of 3,820 mg/kg was detected at SB4-25 at a depth of 2-3.5
feet. SB4-25 is located on the southern edge of the pond. Chromium was detected in sample
SB4-10 at depths of 2-4 feet and 4 to 6 feet at concentrations of 2,560 mg/kg and 2,470 mg/kg,
respectively. SB4-10 is located adjacent to former Building T-30. Chromium was detected in
MW4-8 (6-6.5 feet) at a concentration of 2,000 mg/kg. MW4-8 is located just south of the pond.
Copper was detected above the TAGM value of 33 mg/kg in 14 out of the 76 samples. The
maximum concentration of copper was 2,250 mg/kg at SB4-25 (2-3.5 feet). Copper was also
found at SB4-10 at depths of 2-4 feet and 4-6 feet at concentrations of 1,790 mg/kg and 2,030
mg/kg, respectively. Lead was detected in six of the samples above the TAGM value of 24.4
mg/kg. The maximum concentration of 251 mg/kg was found in the 2- to 3-foot sample at SB4-
14, which is located adjacent to Building 2084. Mercury exceeded its TAGM value of 0.1 mg/kg
in only one sample. Mercury was detected in the 2- to 3.5-foot sample of SB4-25 at a
concentration of 0.12 J mg/kg. The TAGM for nickel was exceeded in eight samples. The
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TABLE 4-5
HEXAVALENT CHROMIUM RESULTS

SENECA ARMY DEPOT ACTIVITY
SEAD-4 REMEDIAL INVESTIGATION REPORT

Sampling Sample Concentration of
Location ID Number Hexavalent Chromium (mg/Kg)

SS4-3 43201 59U
SS4-4 43181 6U
SS4-5 43188 124 U
SS4-8 43183 11.7 U0
SS4-9 43180 14.7

S§4-10 43197 7.4

SS4-12 43190 11

SS4-13 43200 149 U
SS4-13 Duplicate 43185 37U
SS4-18 43186 33U
SS4-42 - 43198 296 U
SS4-90 43199 10.5

SS4-94 43104 1.12 U
S$54-95 43105 3.24 U
SB4-14/MW4-10 43191 122 U
SB4-25 43196 121U
MW4-6 43195 58U
SD4-2 43189 7U
SD4-6 43187 134U
SD4-42 43194 129U
SD4-43 43184 163

SP4-48 43193 124 U

haengiseneca\sdriVtext\tables\Schrom xls



SENECA SEAD-4 DRAFT FINAL RI REPORT

maximum concentration of 62.3 mg/kg was detected at MW4-1/SB4-1 at a depth of 8 to 10 feet.
Silver was detected above the TAGM value of 0.8 mg/kg in four of the 76 soil samples. Lastly,
zinc was found to exceed the TAGM value of 115 mg/kg in 12 samples; the maximum
concentration of 1010 mg/kg was detected in MW4-4 (0-2 feet).

The group of metals consisting of iron, magnesium, and manganese, are not considered to pose a
significant health risk at SEAD-4, as these are common components of soil. None of these metals
exceeded their respective TAGM values by more than 1.9 times and they represent a range of

concentrations that approach background.

The soil samples from SB4-10, SB4-14, and SB4-25 contained the highest concentrations of
metals and had the most NYSDEC TAGM exceedences. SB4-10 is located near the former
Building T-30; SB4-14 is located near Building 2084; and SB4-25 is located on the southern
edge of the pond.

For the metals cyanide and thallium, the detection limits exceeded the respective TAGM values

for most of the samples.

4.4.7 Other Constituents

Nitrate/Nitrite-Nitrogen

Surface Soils

Nitrate/nitrite-nitrogen was detected in 85 surface sample locations at concentrations ranging
between 0.01 mg/kg and 8.06 mg/kg (Table 4-3). The highest of these concentrations was

measured in the surface sample at SS4-90.
Subsurface Soils

Nitrate/nitrite-nitrogen was detected in all 60 of the subsurface samples at concentrations ranging
between 0.01 mg/kg and 3.3 mg/kg (Table 4-4). The highest concentration was found in the
sample from TP4-1 at a depth of 3 feet.
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4.5 GROUNDWATER

A total of 13 groundwater monitoring wells were installed at SEAD-4. Five monitoring wells,
MW4-1, MW4-2, MW4-3, MW4-4, and MW4-5 were installed during the ESI field program and
eight additional overburden monitoring wells, MW4-6 through MW4-13, were installed during
the RI field program. Three rounds of groundwater sampling were conducted by the end of the
RI project at SEAD-4. One round was conducted for the ESI in late 1993 and early 1994, a
second in March 1999 as part of the RI. The third round was conducted in July 1999 as part of
the Rl at SEAD-4. Monitoring wells MW4-1, MW4-3, and MW4-4 were sampled three times;
MW4-2 and MW4-5 were dry during the third round. The eight monitoring wells installed
during the RI were sampled twice.

The discussion below will focus on the more recent groundwater data collected from the wells
during the RI (March 1999 and July 1999) because this data depicts the most recent groundwater
conditions at SEAD-4, and represents a larger database since several of the wells were not
installed for the ESI.  Furthermore, the low-flow groundwater sampling method was
implemented during the RI field program and resulted in low turbidity groundwater samples,

which are more representative of the groundwater at the site.

Groundwater results were compared to the lowest value from the following criteria: New York
State Class GA standards, Federal Drinking Water Standards Maximum Contaminant Levels
(MCLs) and secondary MCLs.

Summary statistics for the groundwater analyses are shown in Table 4-6. The table of the results
of the chemical analyses for the groundwater from the ESI and the RI is presented in Appendix

F.

4.5.1 Volatile Organic Compounds

Groundwater Sampling Round 1 - March 1999

Five volatile organic compounds were detected in three of the 13 monitoring wells sampled at
the site (Table 4-6).

Page 4-34
December 2000 \BOSFS02\PROJECTS\PIT\Projects\SENECA\S4RINTEXT\Fina\SECT4d.DOC



Table 4-6A
Summary Statistics for Groundwater Samples
Round 1
SEAD-4 Remedial Investigation
Seneca Army Depot Activity

E I }
' [ NUMBER | NUMBER| NUMBER
- [FREQUENCY] GW ' CRITERIA ABOVE OF OF
~ ANALYTE UNIT |MAXIMUM ~ OF CRITERIAl  USED  |CRITERIA DETECTS, ANALYSES]

’ DETECTION
Volatile Organic Compounds
Acetone UGIL 8 7% 0 1 14
Benzene UGIL I &y 7% 1 | NYSGA 1 1 14
Ethyl benzene luh " 6 | 7% 5 | NYSGA | 1 1 14
Toluene UGIL R 7% 5 | NYSGA | 0 1 14
Total Xylenes [UGIL | 4 ‘ 7% 5 NYSGA | 0o 1 14
Semivolatile Organic Compounds | ‘ |
4-Methylphenol - UGIL 22 | 7% 1 NYS GA 1 | 1 14
Bis(2-Ethylhexyl)phthalate |UG/L 1. | 7% 5 NYS GA 0o ! 1 14
Di-n-butylphthalate UG/L 015 | 7% 50 NYSGA | 0 1 14
Diethyl phthalate UGIL 0.072 14% } 0 2 14
Naphthalene UG/L s w22 ) 7% ; ‘ 0 1 14
Phenol UG/L 04 | 7% 1 NYSGA | 0 1 i 14
Nitroaromatics !
2-Nitrotoluene UGIL ;| 087 | 7% 5 NYS GA 0 1 14
3-Nitrotoluene [UG/L [ 26 | 7% 5 | NYSGA 0 1 14
4-Nitrotoluene IUGIL .10 7% 5 | NYSGA 1 1 14
Nitrobenzene JUGIL 0.89 7% 0.4 NYS GA 1 1 14
Pesticides/PCBs ;
Aldrin (UGIL ' 0.0036 7% 0 | NYsSGA 1 1 14
Alpha-BHC lUGIL | 0.0028 7% 001 | NYSGA 0 1 14
Gamma-Chiordane JUG/L i 0.0054 | 7% i 0.05 NYS GA ! 0 1 ! 14
Heptachlor JUGIL ~0.0038 7% - 1 0.04 - NYSGA | 0 1 { 14
Metals | | ! | [ |
Aluminum UGIL . 2430 92% | 50 [EPASEC.MCL{ 11 = 42 | 13
Antimony UG/L | 138 38% ; 3 | EPAMCL 3 5 5 [ 13
Barium UG/L . 538 100% | 1000 ' NYSGA | 6 E "13. .7 13
Beryllium UGIL. 026 | 15% | 4 | EPAMCL | 0 2 , 13
Calcium UGIL . 134000 : 100% | K ‘ 0 13 13
Chromium 'UG/L 12600 |} 62% 50 . NYSGA | 1 8 13
Cobalt JUGIL = 8% I ; 0o | 1 13
Copper [UGIL |43 | 15% 200 NYSGA | 0 .| 2 13
fron UG/L | 2310 | 85% 300 NYS GA 4 I 1 13
Magnesium {UG/L 51700 100% 0 - 48 13
Manganese IUG/L 378 85% | 300 | NYSGA | 1 I 1 13
Nickel ‘UGIL 6 62% ) 100 | NYSGA 0 | 8 ! 13
Potassium IUGIL | 4570 100% 0 18 13
Selenium UG/L L 24 46% 10 NYS GA 3 6 13
Silver UGIL | 1.2 23% 50 NYS GA 0 3 13
Sodium UGIL ' 82600 100% 20000 NYSGA | 3 13 13
Thallium UG/L L 48 | 23% 2 EPAMCL | 3 3 13
Vanadium UGIL P43 38% {0 5 13
Zinc UGIL L B2:8. | 100% | 0 13 13
Nitrate/Nitrite ‘MGI/L 009 . 10 | ! 0 | 4
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Seneca Army Depot Activity

Table 4-6B
Summary of Statistics for Groundwater Samplies
Round 2
SEAD-4 Remedial Investigation

! ! | I __l

; |[FREQUENCY] GW | CRITERIA |NUMBER| NUMBER| NUMBER
ANALYTE TUNIT ! o OF CRITERIA' USED | ABOVE | OF OF

| ,MAXIMUMI DETECTION " TAGM DETECTS ANALYSES

1

1 | | *
Semivolatile Organic Compounds
4-Methylphenol [ UGL 0.53 9% 1 NYS GA 0 1 11
Pesticides/PCBs
Aroclor-1260 UGIL 0.079 | 9% 0.09 NYS GA 0 i 11
Delta-BHC UGL | 0.0041 | 9% | 004 NYS GA 0 1 11
Heptachlor UG/L ' 0.0056 9% " 0.04 NYS GA 0 1 11
Metals i
Aluminum . UGIL . 3820 ,  92% 50 |EPASEC.MCL 10 11 12
Arsenic | UG '} €5 ) 25% 5 EPA MCL 3 3 12
Barium I UGL 121 | 100% 1000 NYS GA 0 12 12
Cadmium UGI/L 0155, | | 8% 5 NYS GA 0 1 12
Calcium | UG/L | 128000 100% | 0 | 12 12
Chromium | UGIL = 218 | 67% | 50 | NYSGA 0o | 8 12
Cobalt UGL | 39 | 8% | 0 | 1 12
Copper UGIL | 102 | 42% 200 | NYSGA 0 5 12
fron | UGIL 6900 92% 300 NYS GA 7 11 12
Lead UG/L 1 8% 15 EPA MCL 0 1 12
Magnesium UG/L 49000 100% 0 12 12
Manganese | UG 855 | 100% 300 NYS GA 2 12 12
Nickel "UGL | 99 | 17% 100 " NYSGA 0 2 12
Potassium UGIL | 14400 100% | ' T 12 12
Selenium UGIL 3.9 7% 10~ NYSGA | 0 2 12
Silver UGIL | 25 8% i 50  NYSGA 0. ' @ 12
Sodium UGIL 63100 100% | 20000 ' NYSGA | 3 12 12
Vanadium _ UGL | 114 17% | 1 o T 2 12
Zinc L UGL T 811 T 67% | j T 12
Nitrate/Nitrite | MGIL ., 015 {1 i 0 | ; 5
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Benzene was detected in one groundwater sample from MW4-10 at a concentration of 2 pg/L,
which is above the NYS Class GA standard of 1.0 ng/L. Ethyl benzene was also detected in the
groundwater sample from MW4-10 at a concentration of 6 pg/L, which is above the NYS Class
GA standard of 5 pg/L.

Groundwater Sampling Round 2 - July 1999

No volatile organic compounds were detected in 11 monitoring wells sampled at the site (Table
4-6).

4.5.2 Semivolatile Organic Compounds (SVOCs)

Groundwater Sampling Round 1 - March 1999

Six SVOCs were detected in the 13 monitoring wells sampled at the site during the RI (Table 4-
6). All of the compounds, except 4-methylphenol, were detected at concentrations well below
the associated NYS Class GA standard. 4-Methylphenol was detected in MW4-10 at a
concentration of 2.2 ug/L which exceeds the GA standard of 1 pg/L. Bis(2-Ethylhexyl)phthalate
was detected in one of the groundwater samples. A maximum concentration of 1.1 pg/L. was
detected in the groundwater from monitoring well MW4-4. Diethyl phthalate was detected in
two of the monitoring wells. A maximum concentration of 0.072 J pg/L. was detected in MW4-
5.

The NYS Class GA Standard for phenol (1.0 pg/L) was exceeded by the detection limit for all of
the samples. The detection limit was 1.1 pg/L.

Groundwater Sampling Round 2 - July 1999

One SVOC was detected in the 11 monitoring wells sampled at the site during the RI (Table 4-
6). 4-Methylphenol was detected in monitoring well MW4-10 at a concentration below the
associated NYS Class GA standard.
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SENECA SEAD-4 FINAL RI REPORT

4.5.3 Pesticide and PCBs

Groundwater Sampling Round 1 - March 1999

Four pesticides were found in three of the groundwater samples collected from the 13 monitoring
wells sampled at SEAD-4 (Table 4-6) Aldrin and heptachlor were detected in the groundwater
sample from MW4-7at a concentration of .0036 J pg/L and .0038 J pg/L, respectively. The NYS
GA standard for Aldrin is 0 pg/L.. Gamma-chlordane was detected at a concentration of .0054 J
png/L in MW4-13. Alpha-BHC was detected in MW4-12 at a concentration of .0028 J pg/L.

Groundwater Sampling Round 2 — July 1999

Two pesticides were found in two of the groundwater samples collected from the 11 monitoring
wells sampled at SEAD-4 (Table 4-6) Heptachlor was detected in the groundwater sample from
MW4-12 at a concentration of .00056 J ng/L. Delta-BHC was detected at a concentration of
.0041 J pg/L. in MW4-8. Aroclor-1260 was detected in monitoring well MW4-10 at an estimated
concentration of .079 J pg/L,, which is below the NYS Class GA standard.

4.5.4 Nitroaromatics

Groundwater Sampling Round 1 - March 1999

Four nitroaromatic compounds were detected in the groundwater samples collected from the 13
monitoring wells sampled at SEAD-4 (Table 4-6). 4-Nitrotolene was detected at a concentration
of 10 pg/L, which exceeds the NYS GA standard of 5 pg/L.. Nitrobenzene was detected at a
concentration of 0.89 pg/L, which exceeds the NYS GA standard of 0.4 ng/L. Both compounds
were detected in groundwater from MW4-10.

Groundwater Sampling Round 2 - July 1999

No nitroaromatic compounds were detected in the groundwater samples collected from the 11
monitoring wells sampled at SEAD-4 (Table 4-6).
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4.5.5 Herbicides

Herbicides were not analyzed as part of the RI groundwater sampling program. [However, no
herbicides were found in wells MW4-1 through MW4-5 based on results of samples analyzed as
part of the ESI program.]

4.5.6 Metals

Groundwater Sampling Round 1 - March 1999

Nineteen metals were detected in the thirteen monitoring wells sampled at SEAD-4 (Table 4-6).

Eight metals were found at concentrations that exceeded their respective NYS Class GA or EPA
MCL standard. Aluminum was detected in 11 monitoring wells at concentrations above the EPA
Secondary MCL. Antimony was detected in three samples at concentrations that exceed the EPA
MCL of 3 pg/L.. Chromium was detected in one monitoring well at a concentration above the
NYS Class GA standard of 50 pg/L. The maximum concentration of chromium of 260 pg/L was
detected in groundwater from monitoring well MW4-9, which is located just west of former
Building T-30. Iron, with a maximum concentration of 2,310 ug/L. in MWA4-1, exceeded the GA
standard in four of the 13 wells sampled on-site. Manganese was detected at a maximum
concentration of 378 pug/L. in monitoring well MW4-13, which exceeded the NYS GA standard
of 300 nug/L. Selenium exceeded the GA standard in three of the wells at SEAD-4, with a
maximum concentration of 24 pg/l. being detected at MW4-8. Sodium was detected in
groundwater from three monitoring wells at concentrations above the NYS GA standard of
20,000 pg/L. The maximum concentration of sodium of 82,600 pg/L was detected in
groundwater from MW4-11.  Thallium was detected in three groundwater samples at
concentrations exceeding the EPA MCL of 2 ug/L.

None of the metals had detection limits above the respective NYS GA standard.

Groundwater Sampling Round 2 - July 1999

Nineteen metals were detected in the 11 monitoring wells sampled at SEAD-4 (Table 4-6).
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Five metals were found at concentrations that exceeded their respective NYS Class GA or EPA
MCL standard. Aluminum was detected in ten groundwater samples at concentrations exceeding
the EPA Secondary MCL. Arsenic exceeded the EPA MCL of 5 pg/L in three monitoring wells.
Iron, with a maximum concentration of 6,900 pg/L. in MW4-7, exceeded the GA standard in
seven of the 11 wells sampled on-site. Manganese was detected at a maximum concentration of
855 pg/L in monitoring well MW4-13, which exceeded the NYS GA standard of 300 pg/L.
Sodium was detected in groundwater from three monitoring wells at concentrations above the
NYS GA standard of 20,000 pg/L. The maximum concentration of sodium of 63,100pg/L. was
detected in groundwater from MW4-11.

None of the metals had detection limits above the respective NYS GA standard.

4.5.7 Other Constituents

Nitrate/Nitrite-Nitrogen

Nitrate/nitrite-nitrogen was detected in the groundwater samples ranging from 0.01 pg/L. to 0.16
pg/L in Round 1 samples (Table 4-6).

4.6 SURFACE WATER

The surface water at SEAD-4 has not been classified by NYSDEC. However, because the
drainage ditches near SEAD-4 form the headwaters for Indian Creek, the lower portion of which
is designated as Class C surface water by NYSDEC, the Class C standards were used to provide
a basis of comparison for the on-site surface water chemical data. The Class C standards are not
strictly applicable to the surface water found at SEAD-4.

Summary statistics for the surface water analyses from the ESI and the RI are shown in Table 4-
7. The table of results of the chemical analyses of the surface water is presented in Appendix F.
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Table 4-7
Summary Statistics for Surface Water Samples
SEAD-4 Remedial Investigation
Seneca Army Depot Activity

|FREQUENCY| NYS | NUMBER | NUMBER' NUMBER

! | OF CLASSC; ABOVE = OF OF

[MAXIMUM DETECTION |CRITERIA|DETECTS| ANALYSES

‘ ! ! I I
Volatile Organic Compounds . i i P -
Acetone UGIL 4 3077% | 81 4 ] 13
Semivolatile Organic Compounds ’ |
Anthracene lUGL | 0.068 | 7.69% 8 §f 1 13
Benzo(a)anthracene (UG/L 018 | 7.69% 0 | 1 13
Benzo(a)pyrene UG/L 015 | 7.69% o I 1 13
Benzo(b)fluoranthene 'UG/L | 015 7.69% 1 0 1 . 13
Benzo(ghi)perylene |UG/L 0.073 7.69% f | 0 1 i 13
Benzo(k)flugranthene \UG/L 0.16 7.69% | I D (T AT 13
Bis(2-Ethylhexyl)phth {UG/L I 0.22 23.08% | 06 | 0 3 13
Butylbenzyiphthalate |UG/L . 0.076 . 7.69% | 0 1 ; 13
Carbazole ‘UGIL | 0.054 7.69% ! 0 1 13
Chrysene UG/ " 0.18 769% 0 1 13
Fluoranthene UGIL | 041  1538% | 0 2 13
Indeno(1,2,3-cd)pyre |UGIL ' 0.069 769% | 0 1 j 13
Phenanthrene UG/L I 035 7.69% 0 1 i 13
Pyrene 'UGIL 025 . 15.38% 0 2 13

| i

Explosives ! ! .
1,3-Dinitrobenzene  |UG/L . 007 | 7.69% E i 13
Pesticides/PCBs ; :
Alpha-Chiordane UG/L ' 0.0077 769% | 0 f ' 13
Beta-BHC ,UG/L . 0.0041 769% 0 1 1 ; 13
Gamma-Chlordane 'UG/L | 0.0064 769% ! } 0 i i ' 13
Metals | | ! | ‘
Aluminum 'UG/L: 7350 100.00% 100 7 13 13
Antimony {UG/L ., 66 | 3846% ' 0 1 5 ? 13
Arsenic {UG/L | 42 769% | 150 0 1 1 ! 13
Barium UGIL . 213 ©  100.00% l 0. e 13 13
Cadmium UGIL © 416 | 46.45% 1.862822 | 1 6 ! 13
Calcium IUG/L 158000 = 100.00% | | 0 | 18 | 13
Chromium IUG/L 448 + 30.77% . 347.2701 0 4 | 13
Cobalt UG/L ' 196 769% | 5 , i 1 | 13
Copper 'UGIL | 97 | 7682% [2028773] 4 | 10 | 13
Iron UG/L | 16600 , 100.00% 300 | 7 13 | 13
Lead UG/L 117 | 30.77% | 7.16381 | 2 : 4 | 13
Magnesium {UG/IL 32700 | 100.00% 0 L= | 13
Manganese UG/L 2350 | 100.00% 0 ' T 13
Nickel UG/L 326 @ 15.38% 154.4886 0 f 2 ‘ 13
Potassium UG/L 4790 . 100.00% , 0 ! 13 | 13
Silver JUG/L | 1.7 ] _16588% 01 ! 2 2 13
Sodium UG/L ' 36200 = 100.00% ‘ 0 13 13
Thallium IUG/L 24 7.69% 8 0 1 13
Vanadium UG/L [ 225 30.77% 14 1 13
Zinc UG/L 492 100.00% ! 141.3798 1 13 13
Nitrate/Nitrite ‘MGI/L 0.25 100.00% ‘ | 9 9
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4.6.1 Volatile Organic Compounds

One VOC, acetone, was found in four of the surface water samples at concentrations ranging
from 2 ug/l to 4 pg/l (Table 4-7). There is no New York State Class C surface water standard

for this compound.

4.6.2 Semivolatile Organic Compounds

SVOC’s were detected at eight of the surface water sampling locations at SEAD-4 (Table 4-7).
None of the SVOC compounds exceeded the associated New York State Class C surface water

standard

4.6.3 Pesticide and PCBs

Pesticides were found in seven surface water samples. There are no NYS Class C surface water

standards criteria for these compounds.

4.6.4 Nitroaromatics

The nitroaromatic compound, 1,3-Dinitrobenzene, was detected at an estimated concentration of
0.07 pg/L in the sample labeled 4PIPE collected from the vertical stand pipe located adjacent to
the suspected leach field location.

4.6.5 Herbicides

Herbicides were not analyzed as part of the RI surface water sampling program. However, no
herbicide compounds were found in the surface water samples collected at SEAD-4 during the
ESL

4.6.6 Metals

NYS Class C surface water quality standards were used as a basis of comparison for the surface

water samples. The Class C surface water quality standard values for chromium, copper, lead,

nickel, and zinc are based on the hardness of the surface water at the site. Hardness is expressed
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as the total concentration of Ca2* and Mg2* as mg/L equivalent of CaCO3 (Freeze and Cherry,

1979). Hardness (H) can be determined by substituting the concentrations of Ca2* and Mg2+ ,

expressed in mg/L, in the expression shown below:
H=25(Ca™)+41(Mg")

Using this equation, and the average calcium and magnesium concentrations of 64.4 mg/L. and
6.6 mg/L, respectively, from the background surface water sample locations at SEDA, a hardness
value of 188.18 mg/L was calculated for SEAD-4. This hardness value was used in the
calculation of the NYS Class C standards for the metals mentioned above. The surface water
locations were selected as the most appropriate “background” locations for SEAD-4 because
these sites were less likely to have been impacted by contaminants from the sites.

Metals were detected at all 11 surface water sampling locations at SEAD-4 (Table 4-7). Nine
metals (aluminum, cadmium, cobalt, copper, iron, lead, silver, vanadium, and zinc) were found
at concentrations that exceeded their respective NYS Class C surface water standards.
Aluminum was detected in 13 of the surface water samples; seven of which exceeded the NYS
Class C standard of 100 pg/l.. The maximum concentration of 7350 pg/L. was found in sample
SW4-13, which is located in the ditch at the northern portion of the site. Cadmium was detected
in six surface water samples. Only one sample (SW4-13) had a concentration of 11.6 pg/L,
which is above the Class C standard of 1.8 pg/L. Chromium was detected in four samples with
no samples exceeding the NYS Class C standard of 347 pg/L. The maximum concentration of
44.8 pg/l. was detected in surface water sample SW4-2, which was collected at the southeast
edge of the pond. Cobalt was detected in one sample location, SW4-13, at a concentration of
19.6 pg/L. The NYS Class C standard is 5 pug/L. The NYS Class C standard for copper (20.3
pg/L) was exceeded in four surface water samples. The maximum concentration of 97 ug/L. was
detected in SW4-13. Iron, which exceeded the NYS standard in seven samples, was found at a
maximum concentration of 16,600 pg/L at SW4-13. Lead exceeded the standard in two samples.
The maximum concentration of lead (117 pg/L) was detected in SW4-13. Silver was detected in
two samples, both of which exceeded the Class C standard of 0.1 pg/L. The concentration of
silver in sample SW4-12 wasl pg/L and in sample SW4-19, 1.7 pg/L.. Vanadium was detected
in one sample (SW4-13) above the standard. The sample concentration was 22.5 pg/L and the
standard concentration was 14 ug/L. Zinc was detected in one sample above the standard with
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the concentration of 492 g/l detected in SW4-13. Several of the maximum concentrations of
the metals were detected in the surface water sample SW4-13, which is located in the drainage
ditch at the northern portion of the site.

4.6.7 Other Constituents

Nitrate/Nitrite-Nitrogen

Nitrate/nitrife-nitrogen was detected in all of the surface water samples at concentrations ranging
from 0.01 mg/L to 0.33 mg/L (Table 4-7). There is no NYS Class C standard criteria value for

nitrate/nitrite-nitrogen.
4.7 SEDIMENT

For the purposes of the discussion of criteria exceedences below, sediment results were
compared to the lowest of several available New York State guidelines for sediment. These
standards included: the New York State lowest effect level (NYS LEL), New York State human
health bioaccumulation criteria (NYS HHB), New York State benthic aquatic life acute toxicity
criteria (NYS BALAT), New York State benthic aquatic life chronic toxicity criteria (NYS
BALCT), and New York State wildlife bioaccumulation criteria (NYS WB). The criteria were
developed based on an average organic carbon level of 3.91% in the sediment. This is the
SEDA-wide organic carbon level.

Summary statistics for the sediment analyses are shown in Table 4-8. The table of results of

chemical analyses for the sediment is presented in Appendix F.

4.7.1 Volatile Organic Compounds

VOC’s were detected in 31 of the 58 sediment samples taken at SEAD-4 (Table 4-8). There are
New York State sediment guidelines only for toluene and xylene. Neither of these compounds

were detected at concentrations above the criteria.

Acetone was detected most frequently, in 15 out of the 58 samples. A maximum concentration
of 210 pg/kg was detected in the sediment sample SD4-1, which is located near the pond.
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Table 4-8
Summary Statistics for Sediment Samples
SEAD-4 Remedial investigation
Seneca Army Depot Activity

: i : ' { NUMBER : NUMBER | NUMBER
: NYS SPECIFIC " ABOVE : OF i OF

ANALYTE 1 UNIT . MAX FREQUENCY | CRITERIA (1) CRITERIA (2) CRITERIA; DETECTS__E ANALYSES
VOLATILES i : . ; !
Acetone  _  UGKG 210 2€% 0. 15 58]
Carbon disulfide UG/KG 18, 9% 0: 5 58
Chloroform UGIKG 14 3% 0: 2! 58
Methyl chiloride UG/KG 5 2% 0: 1 58
Methyl ethyl ketone UG/KG 49 2% [} 1 58
Methylene chloride UG/KG 11 5% 0 3 58
Styrene UG/KG 3 3% 0 2 58
Toluene UG/KG 42 9% 1916.15{BENTHIC-CHRONIC 0 5 58
Total Xylenes UG/IKG 7 3% 3597.66 | BENTHIC-CHRONIC 0 2 58
SEMIVOLATILE ORGANICS
1,4-Dichlorobenzene UG/IKG | 73 2% 469,26 |BENTHIC-CHRONIC 0 1 58
2-Methyinaphthalene UG/KG 31 9% 1329.57|BENTHIC-CHRONI!C 0 5 58
4-Methylphenol UG/IKG 140 10% 19.55|BENTHIC-CHRONIC 2 6 58
Acenaphthene UG/KG 610 19% 5474.7{BENTHIC-CHRONIC 0 1 58
Acenaphthylene UG/KG 130 17% 0! 10 58
Anthracene UG/KG 1700 47% 418424 BENTHIC-CHRONIC 0 27 58
Benzo(a)anthracene UG/KG 5900 84% 50.84|NYDEC HHB 26 49 58
Benzo(a)pyrene UGIKG 5100 84% 50.84|NYDEC HHB 26 49 58
Benzo(b)fluoranthene UG/KG 4800 88% 50.84|NYDEC HHB 35: 51 - 58
Benzo(ghi)peryiene UG/KG 3200 78% o] 45 58
Benzo(k)fluoranthene UG/KG 5700 43% 50.84!NYDEC HHB 20 25 58
Bis(2-Ethylhexyl)phthalate |UG/KG 42000 40% 7801.45|BENTHIC-CHRONIC 1 23 58
Butylbenzylphthalate UG/KG 16 9% 0 5 58
Carbazole UG/KG 500 40% 0 23 58
Chrysene UG/IKG 6200 90% 50.84{NYDEC HHB 34 52 58
Di-n-butylphthalate UG/KG 250 47% 0! 27 58
Di-n-octylphthalate UG/KG 46 5% 0 3 58
Dibenz(a,h)anthracene UG/KG 1200 50% 0: 29 58
Dibenzofuran UG/KG 230 17% i 0: 10 58
Diethyl phthalate UG/KG 17 3%! ! 0: 2 58
Fluoranthene - UG/IKG 16000 93%; 39887.1iBENTRHIC-CHRONIC 0 54 58
Fluorene UGKKG 660 22% 312.84]BENTHIC-CHRONIC 1, 13 58
Hexachlorobenzene UG/KG - 840 3% 5.87NYDEC HHB 2 2; 58
Indeno(1,2,3-cd)pyrene UGIKG 3100 74%; 50.84NYDEC HHB 21: 43 58
N-Nitrosodiphenylamine UG/KG | 760 2% 0 1 58
N-Nitrosodipropylamine UG/KG 410 2% 0; 1 58
Naphthalene UG/KG 13 12% 1173.15|BENTHIC-CHRONIC 0: 7 58
Phenanthrene UG/KG 7900 88% 4692.60{BENTHIC-CHRONIC 1 51! 58
Phenol UGIKG | 210 7% 19.55 BENTHIC-CHRONIC | 4¢ 4; 58
Pyrene — UG/KG 12000 93%!|  37579.91]BENTHIC-CHRONIC | 0 54; 58
EXPLOSIVES ! : !
2-Nitrotoluene IUGIKG ¢ 450 2% H 0 1’ 49
2-amino-4,6-Dinitrotoluene |UG/KG | 200 2% i 0 1, 58
4.amino-2,6-Dinitrotoluene [UG/KG 140 2% 0: 1¢ 58
PESTICIDES/PCBs ! i
44-0DD UGIKG 90| 22% 0.39|NYDEC HHB ; 13 13 58
4,4-DDE UG/KG | 861 33%. 0.39{NYDEC HHB : 19 19 58
4,4'-DDT ) UG/KG 45 28% 0.39{NYDEC HHB 16 16 58
Aldrin UG/KG 2.8 5% 3.91{NYDEC HHB 0 3 58
Alpha-Chlordane UG/KG 44 14% 0.04NYDEC HHB 8 8 58
PCBS (Total) UG/IKG 830 45% 0.03|NYDEC HHB ’ 26 26| 58
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Table 4-8

Summary Statistics for Sediment Samples
SEAD-4 Remedial investigation
Seneca Army Depot Activity

P S e { NUMBER - NUMBER . NUMBER
' : : ) NYS T SPECIFIC ABOVE  OF 7 ToF T
TANALYTE U UNIT MAX  FREQUENCY |CRITERIA (1))  CRITERIA(2) | CRITERIA DETECTS| ANALYSES
Beta-BHC UGIKG 33 7%! 0 4 58
Dieidrin ‘UGKG . 18, 7% 3.91NYDEC HHB 4, 4 58
Endosulfan | 'UG/KG 19 2% 1.17BENTHIC-CHRONIC 1 1 58
Endosulfan Il UG/KG 6.8! 3% 1.17|BENTHIC-CHRONIC 2 2; 58
Endosulfan sulfate UG/IKG 12: 9% 0 5] 58
Endrin aldehyde UGKG ¢ 15} 12% 0 7! 58
Endrin ketone UG/KG 62 7% 0 4 58
Gamma-Chlordane UG/KG | 40! 17% 0.04/NYDEC HHB 10 10! 58
Heptachlor UG/KG 24 2% 0.03{NYDEC HHB 1, 1 58
Heptachlor epoxide IUGIKG 10! 10% 0.03/NYDEC HHB 6 6! 58
Methoxychlor (UGIKG 68! 3% : 0. 2: 58
HERBICIDES : : |
2.4,5.T UGKG | 21 1% 0, 1 9
A | i {
Auminum " IMG/KG 22100 100% i 0. 58 58
Antimony MGKS 82.7 53% 2 {NYSLEL 20° 311 58
Arsenic MG/KG 377 98% 6NYS LEL ; 19° 57 58
m ) MG/KG 488 100% i 0. 58 58
‘MG/KG : 1.1; 100% : ‘ 0 58 58
Cadmium MGIKG 34.1; 47% 0.6'NYS LEL 24" 27 58
Calcium MG/KG : 140000 100% 0 58 58
Chromium MGIKG 4800 100% 26{NYS LEL 28 58 58
Cobalt MGIKG 28.4 100% 0 58 58
Copper MG/KG 2640 100% 16iNYS LEL 55 58 58
Iron MG/KG 87900 100% 20000{NYS LEL 45 58 58
Lead MGIKG 374 95% 31]NYS LEL 35 55 58
Magnesium MG/KG : 27900 100% 0: 58 58
Manganese MG/KG | 5480 100% 460{NYS LEL 28 58! 58
Mercury o MG/KG ' 2.4; 59% 0.15/NYS LEL : 16 34 58
) MG/KG ¢ 453" 100% 16/NYS LEL i 58: 58] 58
B MG/KG . 3460! 100% i 0. 58] 58
Selenium MG/KG 6.1 41% : 0 24 58
Siver MG/KG 17 45% 1/NYS LEL i 4 26’ 58
Sodium MG/KG  : 1370 64% ; 0; 371 58
MG/KG - 1140, 100% i : 0 58 58
""""""" MG/KG . 1150 100% 120:NYS LEL i 41 58 58
Nitrate/Nitrite IMG/KG 56.8 100% ; : 46! 46

Notes-
(1) Criteria calculated using a TOC of 3.91%. This is a site wide TOC value.

(2) NYSDEC HHB = NYS HUMAN HEALTH BIOACCUMULATION CRITERIA
BENTHIC-CHRONIC = NYS BENTHIC AQUATIC LIFE CHRONIC TOXICITY CRITERIA
NYDEC WiH = NYS WILD/HUMAN BIOACCUM CRITERIA
NYS LEL = NYS LOWEST EFFECT LEVEL
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4.7.2 Semivolatile Organic Compounds

SVOCs, mainly PAHs, were detected at all but two of the sediment sample locations at SEAD-4.
The applicable New York State standards for sediment were exceeded for 12 of the compounds
(Table 4-8).

Benzo(a)anthrancene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
and indeno(1,2,3-cd)pyrene were detected in 14 sediment samples at concentrations above their
respective NYS criteria. Exceedences were detected in samples SD4-4, SD4-7, SD4-12, SD4-16,
SD4-17, SD4-18, SD4-27, SD4-29, SD4-36, SD4-43, SD4-47, SD4-50, SD4-51, and SD4-52.
Bis(2-Ethylhexyl)phthalate, fluorene, and phenanthrene were each detected in one sample at
concentrations above the criteria. 4-Methylphenol, hexachlorobenzene, and phenol also
exceeded their guidance level. SD4-16 and SD4-17 are located in the drainage ditches north of
the site. SD4-36 is located in the ditch near Building 2084.

4.7.3 Pesticides and PCBs

A total of sixteen pesticides and two PCBs were detected in the sediment samples collected at
SEAD-4 and 11 of these compounds exceeded their NYS sediment criteria values (Table 4-8).
The most significant exceedences for four of the 11 compounds were for the sediment sample
SD4-12, which was collected from the drainage ditch at the northern portion of the site.

4,4-DDD was detected in 13 samples at concentrations exceeding the NYS criteria value of 0.39
pg’kg. A maximum concentration of 90 pg/kg was detected in sample SD4-8. 4,4-DDE and 4,4-
DDT were detected in 19 and 16 samples respectively at concentrations above the NYS criteria
value of 0.39 pg/kg (for each compound). The maximum concentration of 4,4-DDE was found
in the SD4-8 sample at 86 pg/kg and the maximum concentration of 4,4-DDT was found in the
SD4-12 sample at 45 pg/kg. Dieldrin exceeded the NYS criteria in four samples; the maximum
concentration of 18 pg/kg was found in SD4-12. Endosulfan II exceeded the NYS criteria in two
samples; the maximum concentration of 6.8 pg/kg was found in SD4-16. Heptachlor epoxide
was detected in six samples at concentrations exceeding the NYS criteria of 0.03 pug/kg. A
maximum concentration of 10 pg/kg was detected in sample SD4-12. Alpha-chlordane and
gamma-chlordane were detected in 8 and 10 samples respectively above their NYS criteria. The
maximum concentrations of 44 J pg/kg and 40J pg/kg, respectively, were detected in sample
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SD4-13. The remaining pesticides, Heptachlor and Endosulfan I, were each detected above the

criteria in one sample.

Two PCB compounds were detected in the sediment samples. Aroclor-1254 and Aroclor-1260
were detected in 26 samples at concentrations above the NYS criteria of 0.03 pg/kg for total
PCBs. The maximum concentrations of both compounds (580 ug/kg for Aroclor-1254 and 250
ng/kg for Aroclor-1260) were detected in sample SD4-12.

4.7.4 Nitroaromatics

Three nitroaromatic compounds were detected in the sediment samples. The nitroaromatic
compound, 2-amino-4,6-dinitrotoluene, was detected at one of the sediment sample locations at
SEAD-4 (Table 4-8). The detected concentration of 200 pg /kg was found in SD4-48, which is
located southwest of the Former T30 Building. The nitroaromatic compound, 4-amino-2,6-
dinitrotoluene, was detected at one of the sediment sample locations at SEAD-4. The detected
concentration of 140 ug /kg was found in SD4-2, which is located in the ditch at the entrance to
the pond. There are no NYSD criteria value for either compound. 2-Nitrotoluene was detected
in one sample at a concentration of 450 J pg /kg in SD4-17.

4.7.5 Herbicides

The compound 2.,4,5-T was identified in one sample, SD4-1, at an estimated concentration of 21
J pg/kg. SDA4-1 was collected from the north side of the pond. This compound was the only
herbicide detected on site. There is no NYSDEC sediment criteria for this compound.

4.7.6 Metals

Metals were detected in all 58 sediment samples collected at the site (Table 4-8). New York
State lowest effect levels (LELs), as defined in Technical Guidance for Screening of
Contaminated Sediments (NYSDEC, 1993) were used as a basis of comparison of metals

concentrations in for the sediment samples.

Twelve metals (antimony, arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury,

nickel, silver, and zinc) were found to exceed the LEL criteria. Chromium levels most
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sample locations. Higher concentrations of copper were detected in sediment samples located in

the ditches north of the site, in the western ditch, and near the pond.

Hexavalent chromium was analyzed at five sediment locations, which had high concentrations of
total chromium (Table 2-2). The results of the chemical analysis indicate that the hexavalent
chromium was detected in one surface soil sample (Table 4-5). A concentration of 163 mg/Kg
was found in sediment sample SD4-43, which is located in the western ditch between Areas |
and 2. The total chromium concentration for sediment sample SD4-43 was 3170 mg/Kg.

4.7.7 Other Constituents

Nitrate/Nitrite-Nitrogen

Nitrate/nitrite-nitrogen was detected in 46 of the sediment samples collected at SEAD-4 (Table
4-8). The concentrations ranged from 0.02 mg/kg to 56.8 mg/kg. There is no New York State

standard for this compound.
4.8 SUMMARY OF THE EXTENT OF IMPACTS AT SEAD-4

On the basis of the analytical results obtained for the media at SEAD-4, the most significant

impact to the site is from metals. Impacts from SVOCs and pesticides were also identified.

The subsurface soils at SEAD-4 have been impacted primarily by metals. Of the 13 metals
which exceeded their respective TAGM values, ten metals were considered to be more toxic.
Aluminum, antimony, arsenic, chromium, copper, lead, mercury, nickel, silver, and zinc were

detected in the subsurface soil samples at concentrations above the respective TAGM values.

Chromium exceeded the TAGM value of 30 mg/kg in 17 subsurface soil samples. A maximum
concentration of 3,820 mg/kg was detected in SB4-25 at a depth of 2-3.5 feet. SB4-25 is located
on the southern edge of the pond. The soil sample from MW4-8 (6-6.5 feet) contained high
concentrations of chromium. MW4-8 is also located south of the pond. Two high
concentrations of chromium were detected in SB4-10 (at depth intervals of 2-4 feet and 4-6
feet), which is located adjacent to former Building T-30. High concentrations of copper were
also detected in the samples from SB4-10 and SB4-25. On the basis of the subsurface soil data,
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the highest concentrations of metals were found in the soil samples from SB4-10, SB4-14, and
SB4-25. SB4-14 is located near Building 2084. Impacts from the remaining organic and
inorganic constituents which were detected in the subsurface soil samples were less significant

than the impacts from metals discussed above.

The surface soils at SEAD-4 have been impacted primarily by metals and SVOCs. Of the 19
metals which exceeded their respective TAGM values, 14 metals were considered to be more
toxic. Antimony, arsenic, beryllium, chromium, copper, cyanide, lead, mercury, nickel,
selenium, silver, thallium, vanadium, and zinc were detected in the surface soil samples at
concentrations above the respective TAGM values. Chromium, copper, lead, and zinc had the
largest percentage of samples exceeding the TAGM values. Nine of the maximum
concentrations of metals were detected in surface soil sample SB4-25, which is located at the

southern edge of the pond.

Although there were detections of chromium in surface soil samples collected throughout the
site, the highest concentrations of chromium were detected in surface soil samples from Area 1, a
drainage ditch in Area 2, and a drainage ditch connecting the two areas. High concentrations of

copper were also found in the same locations as the high chromium concentrations.

Hexavalent chromium was analyzed at 15 surface soil locations, which had high concentrations
of total chromium. The maximum concentration of 14.7 mg/Kg was found in soil sample SS4-9,

which is in Area 1. The total chromium concentration for soil sample SS4-9 was 6590 mg/Kg.

Four SVOCs were detected in the surface soils at concentrations above the associated TAGM
value. The highest concentrations of benzo(a)anthracene, chrysene, benzo(a)pyrene, and
dibenz(a,h)anthracene in surface soils were detected in samples collected from SS4-54 SS4-55
and SS4-56, which are all located near Building 2084.

Groundwater at SEAD-4 has been impacted by metals. Eight metals, aluminum, antimony,
chromium, iron, manganese, selenium, sodium, and thallium, were found in one or more of the
groundwater samples at concentrations above the NYS Class GA or EPA MCL standard.
Chromium was detected in one monitoring well at concentration above the NYS Class GA
standard. The concentration of chromium (260 ug/L) was detected in MW4-9, which is located
west and downgradient of former Building T-30.
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Generally, surface water impacts were from metals, nine of which were found at concentrations

that exceeded their standards.

Sediment at the site has been impacted by pesticides, PCBs, and metals. High concentrations of
chromium were detected in sediment samples collected along the western ditch and near the pond.
High concentrations of copper were detected in the sediment samples from the western ditch, near
the pond, and in the ditches north of the site.

Of the pesticides and PCBs, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and Aroclor-1254 were detected most
frequently in the sediment samples. Aroclor-1254 was detected in 26 of the 58 samples, with the

concentrations in all 26 samples exceeding the NYS criteria.

In the building material samples collected from six buildings at SEAD-4, metals, SVOCs,
pesticides, PCBs, and nitroaromatics were detected at high concentrations.
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50 CONTAMINANT FATE AND TRANSPORT

Chapter five presents a site-specific conceptual site model, summarizes the chemical impacts
present in various media at the site, and describes the potential transport of constituents of
concern from the site. The chapter is organized into four sections, the first two address physical
and chemical characteristics at SEAD-4, the third section deals with contaminant fate, and the

fourth section with contaminant transport.
5.1 CONCEPTUAL SITE MODEL OF SEAD-4

The conceptual site model for SEAD-4 combines both site conditions and expected pollutant
behavior into a cohesive understanding of the site. Taken together, the information collected
during the groundwater, surface water, sediment, surface soil, and subsurface soil sampling, as
well as survey data and field observations describe the physical characteristics of the site and
chemical characteristics of the source areas at SEAD-4. Quantified, these characteristics become
the framework for cursory partitioning and transport models that predict the behavior of
inorganic constituents of concern at SEAD-4. The conceptual site model is the information
described in the following subsections that defines the physical and chemical setting for

subsequent modeling discussions.

5.1.1 Summary of Physical Site Characteristics

SEAD-4 is the Munitions Washout Facility located in the southwestern portion of SEDA. The
Munitions Washout Facility was part of the Ammunition Workshop Facility, which is still in
operation. The workshop facility is approximately 30 acres in size and is characterized by
developed and undeveloped areas (Figure 1-3). It is surrounded by open grassland and low, thick
brush on all sides. North South Baseline Road is the main access road to the facility and bisects the
site running from south-southeast to north-northwest. There is also a network of minor paved
driveways in the eastern half of the site. The SEDA railroad tracks lead into the site from the
southeast and terminate in the vicinity of Buildings 2078 and 2085. There is a man-made pond on

the site which is approximately 150 feet in diameter.

The predominant surficial geologic unit present at the site is dense till. The till is distributed across
the entire site and ranges in thickness from 0.5 feet to as much as 4.6 feet. In most locations a thin

layer of fill covers the surface of the site. The fill becomes significantly thicker near the pond. A
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zone of gray weathered shale of variable thickness is present below the till. The thickness of the
weathered shale ranges between 0.3 feet to 1.3 feet on the site. The average thickness on the site is

0.7 feet. Lastly, gray competent shale is present between 4 feet and 11 feet below the land surface.

Precipitation data from the nearest monitoring station (the Aurora Research Farm) was assessed to
gain a perspective on the seasonal variations in precipitation that would directly impact surface
water flow. This data indicates that, historically, June has the greatest amount of precipitation 3.9
inches, and the winter months (January and February) generally have the least amount of
precipitation (Figure 1-10). Annual precipitation is approximately 30 inches. Surface water flow
from precipitation events is controlled by local topography. Overall site relief is low, and
generally the land surface slopes to the west. Surface water flow in drainage ditches on the west
of the facility flows into the pond. Runoff toward the east and north of the facility generally

flows into the eastern drainage ditch, which flows northeast.

Till, including the weathered shale immediately below the till, and the underlying competent
shale/limestone are the two -distinct geologic units at SEAD-4 that store and transmit
groundwater. The till and weathered shale behave as a single unconfined hydrological unit. The
groundwater flow direction in the till/weathered shale aquifer on the site is generally toward the
west based on the groundwater elevations measured in the 13 monitoring wells in March 1999.
The noticeable steepening of the land surface gradient in the western portion of the site is also
present in the groundwater gradient. More specifically, the groundwater contour map from March
1999 indicates that the groundwater flow is toward the west on the western portion of the site and

not as well defined on the eastern portion of the site.

5.1.2 Summary of Chemical Impacts

On the basis of the analytical results obtained for the five media (sediment, surface water,
groundwater, surface soils, and subsurface soils), the most significant impacts to the site are

from inorganics (i.e., metals), SVOCs, and pesticide/PCB compounds.

The results of the chemical analyses show that subsurface soil at SEAD-4 have been impacted
primarily by metals. Antimony, copper, chromium, lead, and zinc were detected at significant
concentrations above their respective TAGM values in the subsurface soil samples. The remaining

organic and inorganic constituents which were detected in the subsurface soil samples were
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considered to pose little impact due to their detection at concentrations which were below or only

slightly above their respective TAGM values.

The results of the chemical analyses show that surface soil at the site have been impacted primarily
by SVOCs and metals. Other constituents that were detected, but are considered to pose little
impact, include volatile organic compounds, pesticides and PCBs, herbicides, nitroaromatic
compounds and nitrate/nitrite nitrogen. Only small numbers of these constituents exceed their
respective TAGM values.

A total of 26 SVOCs were detected at varying concentrations in the surface soil samples analyzed.
The compounds benzo(a)anthracene, chrysene, benzo(a)pyrene, and dibenz(a,h)anthracene were
reported in surface soil samples at concentrations exceeding the associated TAGM values. The
four compounds were found at maximum concentrations of 560 pg/kg, 570 pg/kg, 450 pg/kg, and
130 pg/kg, respectively, in the surface soil sample SS4-55, located adjacent to Building 2084.

Of the 24 metals reported in the surface soil, 19 of these were found in one or more samples at
concentrations above the TAGM value. While the majority of these exceedances were found in
only one or two samples, or were only marginally above the TAGM values, several metals were
identified at concentrations which were significantly above the TAGM values. Of particular note
are the metals antimony, chromium, copper, and zinc, where a large percentage of the samples
exceeded the TAGM values. The highest concentrations of these metals (antimony at 148 J mg/kg,
chromium at 18,600 J mg/kg, copper at 7,330 mg/kg, and zinc at 2,020 N mg/kg) were found in
surface soil sample SB4-25, which is located at the southern edge of the pond. in and near the area

where the sediment previously dredged from the pond is located.

Groundwater at the site has been impacted by metals. The five metals chromium, iron, manganese,
selenium. and sodium were found in one or more of the groundwater samples at concentrations
above the NYS Class GA standard values.

Other constituents that were detected in the groundwater samples include SVOCs and nitrate/nitrite
nitrogen. The SVOC diethylpthalate was detected in eight monitoring wells and at a maximum
concentration of 0.11 JB pg/L at MW4-6. This concentration is well below the NYSDEC GA
groundwater standard. Nitrate/nitrite-nitrogen was detected in all of the wells. Constituents that
were not detected in the groundwater include PCBs and herbicides.
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In the surface water samples, nine metals were found at concentrations above the respective NYS
Class C standard. In addition, one nitroaromatic compound (1,3-dinitrotoluene) was detected in the
sample from the vertical pipe at the suspected leach field. Other constituents that were detected,
but are considered to pose little impact, include volatile organic compounds, SVOCs, pesticides,

and nitrate/nitrite nitrogen.

Sediment at the site has been impacted by SVOCs, pesticides, PCBs, and metals. Other
constituents that were detected, but are considered to pose little impact, include volatile organic
compounds, herbicides and nitrate/nitrite nitrogen. These latter constituents were detected at low
concentrations and/or in only a small number of samples. In general, the exceedances were only
slightly above their respective TAGM values. One nitroaromatic compound was detected in the
sediment at SEAD-4.

Twelve metals were found at concentrations above the NYSDEC criteria values. Of these metals,
antimony. arsenic, chromium, copper, lead. nickel, and zinc appear in a large number of samples

and/or at concentrations greater than the criteria value.

On the basis of the chemical data collected at SEAD-4, the most predominant impacts are from
metals. SVOCs. and pesticide/PCB compounds. The fate and transport sections that follow will

focus on these compounds.
5.2 CONTAMINANT FATE AT SEAD-4

Contaminant fate refers to the chemical characteristics and predictable behaviors of a constituent
of concern within different media at a site. This section presents a discussion of the fate
characteristics of chemicals found at SEAD-4 and how the chemical-specific fate controls the
distribution at the site. Although the chemicals found at SEAD-4 were generally similar, this
discussion will identify at which sites the chemicals were found. The complete analytical results
for SEAD-4 are summarized in Chapter 4 and listed completely in Appendix G.

On the basis of the chemical impacts at both SEAD-4, the discussion of chemical fate will focus

on metals in soil, however, the fate of organic chemicals found at the sites will also be discussed.
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5.2.1 Overview of Compound Fate

5.2.1.1 Fate of Inorganics (metals)

This section is intended to provide background information that may be helpful when evaluating
the fate of metals in soils at SEAD-4.

All soils naturally contain trace levels of metals. The concentration of metals in
“uncontaminated” soils is primarily related to the geology of the parent material from which the
soil was derived. Therefore, the concentrations of these metals can vary significantly depending
on the composition of the parent bedrock material. Background concentrations for metals in till
at SEDA have been established through an extensive sampling program that includes 57 samples
of till (Table 1-1 and Appendix F) .

Water is generally responsible for the mobility of metals in soil systems. Metals associated with
the aqueous phase of soil are subject to movement with soil water, and may be transported
through the vadose zone to groundwater. However, the rate of migration of the metal usually
does not equal the rate of water movement through the soil due to fixation and adsorption
reactions (Dragun. 1988). While metals, unlike hazardous organics can not be degraded
(McLean and Bledsoe, 1992) they may become immcbile due to mechanisms of adsorption and

precipitation.

Immobilization of metals, by mechanisms of adsorption and precipitation, will prevent
movement of the metals to groundwater. Metals-soil interaction is such that when metals are
introduced at the soil surface, downward transportation does not occur to any great extent unless
the metal retention capacity of the soil is overloaded, or metal interaction with the associated
waste matrix enhances mobility. Changes in soil environment conditions over time, such as the
degradation of the organic waste matrix, changes in pH, redox potential, or soil solution
composition, due to natural weathering processes, also may enhance the mobility of metals. The
extent of vertical impacts is intimately related to the soil solution and surface chemistry of the

soil matrix with reference to the metal and waste matrix in question.
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In soils, metals are found in one or more of several categories in the soil. These categories as
defined by Shuman (1991) are as follows:

1. dissolved in the soil solution;

occupying exchange sites on inorganic soil constituents;
specifically adsorbed on inorganic soil constituents;
associated with insoluble soil organic matter;
precipitated as pure or mixed solids;

present in the structure of secondary minerals; and/or

NS AN

present in the structure of primary minerals.

In situations where metals have been introduced into the environment through human activities
(as at SEAD-4), metals are associated with the first five categories. Native metals may be
associated with the first five categories depending on the geological history of the area. The
aqueous fraction, and those fractions in equilibrium with this fraction (i.e., the exchange
fraction) are of primary importance when considering the migration potential of metals

associated with soils.

The following paragraphs discuss general aspects of adsorption and leaching of metals in soil. In
general, most soil possess a negative charge (Dragun, 1988), which is due to negative charges
associated with clay surfaces. And, these negative charges on soil mineral surfaces are

responsible for attracting cationic species of elements at soil surfaces.

However, humus, is also responsible for the accumulation of cationic species of elements at soil
surfaces. Humus is the relatively stable fraction of soil organic matter that remains in soil after
the chemicals comprising the plant and animal residues have decomposed (Dragun, 1988).
Humus is colloidal in structure and the colloid surface possesses functional groups that posses
negative charges. These charges are responsible for accumulating cationic species of elements at

soil surfaces.

The process by which an ion in water, such as Cu?*, is attracted to soil surface and displaces
another cation is known as ion exchange. The term cation exchange specifically refers to the
exchange between cations balancing the surface charge on the soil surface and the cations

dissolved in water (Dragun, 1988). The total amount of cations adsorbed by these negative
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charges on a unit mass of soil is defined as the cation exchange capacity of the soil (CEC), which

is a stoichiometric and reversible process (Dragun, 1988).

The process by which a cation combines with molecules or anions containing free pairs of
electrons is known as complex formation (Dragun, 1988). The cation-anion or cation-molecule
combination is known as a complex. The anion(s) or molecule(s) with which the cation forms a

complex is usually referred to as a ligand.

According to Dragun (1988), the equilibrium distribution of a cation is governed by two
opposing rate processes, the adsorption rate and the desorption rate. The adsorption rate is the
rate at which the dissolved cation in water transfers into the adsorbed state. The desorption rate
is the opposite process; it is the rate at which the cation transfers from the adsorbed state into
water. The extent of adsorption is expressed using the adsorption coefficient or distribution
coefficient, K4. The distribution coefficient is defined as the ratio of the concentration of a
solute adsorbed on soil surfaces to the concentration of the solute in water. The greater the
extent of adsorption, the greater the magnitude of Kq. K, values are different among the various

metals, and K s measured for an individual metal in soil can vary.

Another property of soil that is often correlated with potential migration of metals is soil pH
(McLean and Bledsoe, 1992). At soil pH of greater than 6.5, most metals. especially those
normally present as cations, are fairly immobile. At higher pH values, metals can form insoluble
carbonate and hydroxide complexes. Metals would be most mobile in highly acidic soils, e.g.,
those with a pH of 5 or.less. The chemistry of all cationic metals in soil is also controlled by pH.
While direct measurements of soil pH are not available for SEAD-4, the pH of groundwater from
the seven well samples during Round 1 was 7.5 and the pH of surface water samples was 7.6.
And, by association the pH of the soil is approximately 7.5, as one would not expect its pH to be
considerably different than the pH of the groundwater or surface water. Additionally, Hutton
(1972), indicates that Darian (DaA) soils like those found at SEAD-4 have pH values that vary
depending on the depth of the soil. The pH values are as follows:

1. pHof5.1to0 7.0 from 0 to 10 inches below the ground surface;
2. pHof 6.1to 7.5 from 10 to 24 inches below the ground surface;
3. pHof 7.0 to 8.4 from 24 to 50 inches below the ground surface (calcareous soil).
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These data provide support for our contention that the pH value for groundwater of 7.5
approximately reflects that pH of the soil found at SEAD-4. This pH value is considered to be

neutral.

Dragun (1988) reveals several general trends regarding element mobility using the results of
studies of 10 soils in the published literature. They are as follows:

1. Cations and anions exhibit low mobility in clay and silty clay soils. As the surface areas and
the clay content increases, the ability of the soil to retain cations and anions will generally
increase. [Thus, the high silt and clay content of the soils at SEAD-4 would tend to reduce
the mobility of cations in soil.]

[

Cations usually exhibit moderate to high mobility in sandy, loamy sand, and sandy loam soil.

Cations can exhibit low, moderate, or high mobility in soils with intermediate textures. and

W

Anions usually exhibit relatively low mobility in clay and silty clay soils and moderate to
high mobility in other soil types. [Thus, the high silt and clay content of the soils at SEAD-4
would tend to reduce the mobility of anions in soil.]

As mentioned above, the leaching of metals from soils is controlled by numerous factors. An
important consideration for leach of metals is the chemical form (base metal or cation) present in
the soil. However, at SEAD-4, the exact form (or speciation) of the individual inorganics is not

known.

The leaching of metals from soils is substantial if the metal exists as a soluble salt. Metallic salts
have been identified as a component of such items as tracer ammunition, ignition compositions,

incendiary ammunition, flares, colored smoke and primer explosive compositions.

The discussion of the individual metals below, is meant to provide an overview of the
characteristics that affect the fate of each of the metals, and is not restricted to discussion of
metal oxides only. Much of the information below was obtained from McLean and Bledsoe
(1992).
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Arsenic

In the soil environment arsenic exists as either arsenate, As (V), or arsenite, As(I1l), however,
arsenite is the more toxic form. And, arsenite compounds are reported to be 4 to 10 times more
soluble than arsenate compounds (McLean and Bledsoe, 1992).

The adsorption of both forms of arsenic is strongly pH dependent. Griffin and Shimp (1978)
found that arsenate had a maximum adsorption in soils with a pH of 5. These same researchers
found that arsenite sorption was observed to increase over a pH range of 3 to 9. Other researches

found the maximum adsorption of As(I11) by iron oxide occurred at pH of 7.

Both pH and redox are important in assessing the fate of arsenic in soil. At high redox levels,
As(V) predominates and arsenic mobility is low and as the pH increases or the redox decreases
As(111) predominates (McLean and Bledsoe, 1992). The reduced form of arsenic is more subject
to leaching because of its high solubility. Also, arsenite, As(IIl), can be oxidized to As(V) and

manganese oxides are the primary electron acceptor in this oxidation (Oscarson et al., 1983).
Barium

Barium is a highly reactive metals that occurs naturally only in the combined state. Most barium
is released into the environment form industrial sources in forms that do not become widely
dispersed. In the atmosphere, barium is likely to be present in particulate form. Environmental
fate processes may transform one barium compound to another: however, barium itself is not

degraded. It is removed from the atmosphere primarily by wet or dry deposition.

Barium in soil may be taken up to a small extent either by vegetation, or transported through soil
with precipitation. Barium is not very mobile in most soil systems. The higher the level of
organic matter in the soil, the greater the adsorption. The presence of calcium carbonate will also

limit mobility, since barium will form barium carbonate (BaCOj), an insoluble carbonate.
Chromium

Chromium exists in two possible oxidation states in soils, trivalent chromium, Cr(Ill), and

hexavalent chromium Cr(V1). Hexavalent chromium is the more toxic of the two forms.
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Forms of Cr(VI) in soils predominate at pH values of less than 6.5. Because of the anionic
structure of Cr(VI), its association with soil surfaces is limited to positively charged exchanges
sites. the number of which decreases with increasing soil pH (MclLean and Bledsoe, 1992).
Generally, hexavalent chromium is highly mobile in soils. However, some researches have
found that clay soil, containing free iron and manganese oxides, significantly retarded Cr(VI)

migration. Cr(V1) was also found to be highly immobile in alkaline soils.

Trivalent chromium is readily adsorbed by soils. Hexavalent chromium can be reduced to
Cr(I11) under normal soil pH and redox conditions and soil organic matter has been identified as
the electron donor in this reaction (Bartlett and Kimble, 1976; Bloomfield and Pruden, 1980).
Barlett and James (1979) showed that Cr(III) could be oxidized under conditions prevalent in

some soils.

Copper

Copper is dispersed through the atmosphere primarily as a result of anthropogenic activities.
Environmental fate processes may transform one form of copper to another; however, copper
itself is not degraded. Most of the copper in the atmosphere occurs in the aerosol form, and
long-distance transport may occur. Wet or dry deposition is expected to be the primary fate

process in air.

The degree of persistence of copper in soil depends on the soil characteristics and the forms of
the copper that are present. Copper is retained in soils through exchange and specific adsorption
mechanisms (McLean an Bledsoe, 1992). At concentrations found in native soils, copper
precipitates are unstable. This may not be the case in waste-soil systems and precipitation may
be an important mechanism of retention. McLean and Bledsoe (1992) state that copper is
adsorbed to a greater extent by soils and soil constituents than other metals studied (arsenic,
cadmium, nickel, zinc, mercury, silver, and selenium), with the exception of lead. They note,
however, that copper has a high affinity for soluble organic ligands and the formation of these
complexes may greatly enhance copper mobility in soil. Copper is not expected to volatilize

from soil.
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Lead

Lead is extremely persistent in both soil and water. Environmental fate processes that transform
one lead compound to another, however, the lead is generally present in the +2 oxidation state,
and will form lead oxides, although the lead itself is not degraded.

Soluble lead added to the soil reacts with clays, phosphates, sulfates, carbonates, hydroxides, and
organic matter such that lead solubility is greatly reduced. At pH values above 6, lead is either
adsorbed on clay surfaces or forms lead carbonate. Generally, studies that evaluate the relative
affinity of metals for soils and soil constituents, lead is sorbed by soils and soil constituents to
the greatest extent compared to Cu, Zn, Cd, and Ni (McLean and Bledsoe, 1992). Some authors
have demonstrated decreased sorption of lead in the presence of complexing ligands and
complexing cations. Lead has a strong affinity for organic ligands and the formation of such

complexes may greatly increase the mobility of lead in soil.
Mercury

The distribution of mercury species in soils (elemental mercury, mercurous ions, and mercuric
ions) is dependent on soil pH and redox potential (McLean and Bledsoe, 1992). Both the
mercurous and mercuric cations are adsorbed by clay minerals, oxides, and organic matter.
Adsorption is pH dependent, increasing with increasing pH. Mercurous and mercuric mercury
are also immobilized by forming various precipitous, Mercurous mercury precipitates with
chloride. phosphate, carbonate, and hydroxide. At concentrations of mercury commonly found
in soil, only the phosphate precipitate is stable. In alkaline soils, mercuric mercury will
precipitate with carbonate and hydroxide to form a stable solid phase. At lower pH and high
chloride concentrations, HgCI2 is formed. Divalent mercury also will form complexes with
soluble organic matter, chlorides. and hydroxides that may contribute to its mobility (Kinniburgh
and Jackson, 1978).

Under mildly reducing conditions, both organically bound mercury and inorganic mercury
compounds may be degraded to the elemental form of mercury, Hg0. Elemental mercury can
readily be converted to methyl or ethyl mercury by biotic and abiotic processes (Roger, 1976,
1977). These are the most toxic forms of mercury. Some researchers have estimated that
mercury can be removed due to volatilization and/or precipitation and the removal increased

with pH. The volatilization was found to be inversely related to soil adsorption capacity.
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Nickel

Nickel does not form insoluble precipitates in unpolluted soils and retention of nickel is,
therefore, exclusively through adsorption mechanisms (McLean and Bledsoe, 1992). Nickel will
adsorb to clays, iron, and manganese oxides, and organic matter and it thus removed from the
soil solution. The formation of complexes nickel with both inorganic and organic ligands will

increase nickel mobility in soils.
Zinc

Zinc is stable in dry air, but upon exposure to moist air it will form a white coating composéd of
basic carbonate. Zinc loses electrons (oxidizes) in aqueous environments. In the environment
zinc is found primarily in the +2 oxidation state. Elemental zinc is insoluble and most zinc
compounds show negligible solubility as well, with the exception of elements (other than
fluoride) from Group Vlla of the Periodic Table compounded with zinc (i.e., ZnClp, and Znlj)
that show a general 4:1 compound to water solubility level. In contaminated waters, zinc often
complexes with a variety of organic and inorganic ligands. Therefore, the overall mobility of
zinc in an aqueous environment, or through moist to wet soils, may be accelerated by

compounding/complexing reactions.

Zinc is readily adsorbed to clay minerals, carbonates, or hydrous oxides. Several authors noted
in McLean and Bledsoe (1992) found that the greatest percent of the total zinc found in
“polluted™ soils and sediments was associated with iron and magnesium oxides. Precipitation of
zinc is not a major mechanism of retention of zinc in soils because of the relatively high
solubility of zinc compounds. Precipitation may be a more significant mechanism of zinc
retention in soil-waste systems. Zinc adsorption increases with pH, and hydrolized species are
strongly adsorbed to soil surfaces. Mclean and Bledsoe (1992) also state that zinc forms
complexes with inorganic and organic ligands that will affect its adsorption reactions with the

soil surface. Volatilization of zinc is not an important process from soil or water.
5.2.1.2 Fate of Organics

On the basis of the chemical data at SEAD-4, the organics that will be addressed in this section

include the following: semivolatile organic compounds, pesticides/PCBs, and nitroaromatics.
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However, as noted in the previous sections, impacts from these chemicals are not believed to be

as significant as those for inorganics.

Organic compounds are affected by both external site conditions and the compounds’ inherent
chemical and physical properties. These properties will, in combination, determine the
c