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1.0 INTRODUCTION

Engineering-Science, Inc. (ES) has been retained by the U.S. Army Corps of Engineers
(USACOE) to conduct Expanded Site Inspections (ESI) at Solid Waste Management Units
(SWMUs) that have been designated as Areas of Concern (AOC) within the Seneca Army
Depot (SEDA). This report describes the ESI activities at the following three moderate
priority AOCs:

. SEAD-11 - Old Construction Debris Landfill
. SEAD-13 - Inhibited Red Fuming Nitric Acid IRFNA) Disposal Site
. SEAD-57 - Explosive Ordnance Disposal Area

The purpose of this report is to discuss the physical characteristics of the sites, interpret the
analytical results from the investigation programs, and identify any hazardous constituents or
wastes that have been released to the environment at each of the seven SWMUs.

In accordance with the decision process outlined in the Interagency Agreement (IAG), ESIs
were performed at SWMUs that were classified as AOCs. If the conclusion of this report is
that an AOC poses a threat to human health, welfare, or the environment, the Army can
perform a removal action to eliminate the threat or can conduct a Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) Remedial Investigation

RI).

This work has been performed according to the requirements of the New York State
Department of Environmental Conservation (NYSDEC), the U.S. Environmental Protection
Agency, Region II (EPA), and the JAG. The steps in this agreement are depicted in Figure
1.1-1. The IAG sets forth an incremental agenda which begins with the initial identification
of each SWMU and culminates with a Record of Decision (ROD) for each SWMU requiring
a remedial action. In some instances, it may be clear that after conducting a preliminary
investigation, a SWMU poses little threat to human health and the environment and enough
evidence exists to eliminate this SWMU from further consideration by classifying this SWMU
as a No-Action SWMU. In other cases, the SWMU will be investigated as an AOC.

Page 1-1
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Following this, a Remedial Investigation/Feasibility Study (RI/FS) may be required to gain
enough data to prepare a ROD.

In accordance with Section 10.6 of the IAG, the Army is required to prepare a completion
report for AOCs that pose no threat to public health or welfare or to the environment. The
completion report provides certification and documentation that the AOC in question does
not constitute a threat to public health, welfare or to the environment. If, following an ESI,
an AOC was determined to pose no threat then the ESI report will constitute the completion
report.

The determination of whether a threat exists at an AOC will be based upon comparisons with
State and Federal standards, guidelines and criteria that are available. Exceedances of an
appropriate standard, guideline, or criteria will be used as the indication that a threat may
exist. A risk analysis will not be performed to quantify the threat. For these cases, the
professional opinions and recommendations contained in the final report will constitute the
completion report. For those AOCs that are determined to potentially pose a threat to public
health or welfare or to the environment, an RI/FS will be performed if the threat cannot be
eliminated via a removal action in accordance with the mandate of the IAG paragraph 10.9.

1.1 SITE BACKGROUND

SEDA is a 10,587-acre facility in Seneca County, Romulus, New York, that has been owned
by the United States Government and operated by the Department of the Army since 1941.
Figure 1.1-2 identifies the location of SEDA. Since its inception in 1941, SEDA’s primary
mission has been the receipt, storage, maintenance, and supply of military items. This
function includes the safe and efficient demilitarization of military ammunition and explosives
by burning and detonation.

In May 1979, the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) began
an environmental evaluation of SEDA. This evaluation was undertaken "to assess the
environmental quality of SEDA with regard to the use, storage, treatment, and disposal of
toxic and hazardous materials" and "define any conditions which may adversely affect the
health and welfare or result in environmental degradation” (USATHAMA 1980). The report
concluded that geological conditions are such that contaminants, if present, could migrate in
surface or subsurface waters.

Page 13
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

In November 1986, SEDA applied for a Part B Resource Conservation and Recovery Act
(RCRA) Permit to operate a hazardous waste storage facility (SWMU designation SEAD-1),
a Polychlorinated Biphenyl (PCB) storage facility (SEAD-2) and a deactivation furnace
(SEAD-17). The Open Burning (OB) facility and the Open Detonation (OD) facility
(SEAD-23 and SEAD-45, respectively) are also currently under interim status. Under the
RCRA Hazardous and Solid Waste Amendments of 1984 (HSWA), Part B Permits issued
after November 8, 1984, require identification and corrective action at any SWMU located
on the installation that is releasing hazardous constituents or hazardous wastes to the
environment. This requirement applies to all SWMUs regardless of when the wastes were
placed therein.

Closure under RCRA guidelines was deferred when SEDA was proposed for the National
Priority List (NPL) in July 1989. In August 1990, SEDA was finalized and listed in Group
14 on the Federal Section of the National Priority List (NPL). Following finalization on the
NPL, it was agreed that subsequent remediation of targeted problem sites would become
regulated under CERCLA guidelines. The IAG was developed with the EPA Region II and
NYSDEC to integrate the Army’s RCRA corrective action obligations with CERCLA
response obligations in order to facilitate overall coordination of investigations mandated at
SEDA. Therefore, any required future investigations will be based on CERCLA guidelines
and RCRA shall be considered an Applicable or Relevant and Appropriate Requirement
(ARAR) pursuant to Section 121 of CERCLA.

As mandated by the EPA Region II and by NYSDEC, the U.S. Army Corps of Engineers
commissioned the "Solid Waste Management Unit Classification Report” at SEDA (ERCE
1991). This report was finalized by ES on June 10, 1994. This work was performed to
evaluate the effects of past solid waste management practices at identified SWMUs on the
facility and to classify each SWMU as an area where "No Action is Required” or as an "Area
of Concern.” Areas of Concern include both (a) SWMUs where releases of hazardous
substances may have occurred and (b) locations where there has been a threat of a release
into the environment of a hazardous substance or constituent (including radionuclides).
AOCs may include, but need not be limited to, former spill areas, landfills, surface
impoundments, waste piles, land treatment units, transfer stations, wastewater treatment units,
incinerators, container storage areas, scrap yards, cesspools and tanks with associated piping
that are known to have caused a release into the environment or whose integrity has not been
verified.
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

Of the 69 SWMUs and AOCs originally identified in the ERCE study, the seven highest
priority SWMUs and three moderate priority AOCs have been selected by the Army for
further investigation. Following completion of the ERCE report, three additional SWMU’s
have been added by the Army, bringing the total number of SWMUs at SEDA to 72. The
three AOCs that were investigated as moderate priority sites are presented on Table 1.1-1.
The final number of SWMUs and AOCs to be investigated has been finalized between the
Army and NYSDEC/EPA. Twenty-four sites were declared No Action SWMUs and 58 sites
were declared AOCs.

In addition to the AOC investigations to be performed, additional investigations have been
undertaken and include an RI/FS at the Incinerator Ash Landfill (SEAD-3, 6, 8, 14, and
SEAD-15) and an RI/FS at the former Open Burning Facility (SEAD-23). The Army is
proceeding with the CERCLA investigations of those AOCs which the Army and the
regulatory agencies concur that an RI/FS investigation is needed.

The Army and the regulatory agencies are in agreement with respect to the classification of
all three moderate priority AOCs which are the focus of this report. The classification of all
remaining SWMUSs have been presented in the final SWMU Classification Report. The Army
is investigating SWMUs that have been determined to be AOCs which pose the greatest
potential risk to human health and the environment as determined by the ﬁhdings of the
SWMU Classification Report (ERCE 1991, ES 1994). The Army is proceeding on a worst
first basis. This report presents the findings of the investigations performed at the three
SWMUs that have been classified as moderate priority units.

1.1.1 General Description

SEDA is an active military facility constructed in 1941. The site is located approximately 40
miles south of Lake Ontario, near Romulus, New York (Figure 1.1-2). 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
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TABLE 1.1-1

THREE AREAS OF
CONCERN TO BE INVESTIGATED

signaion | = : :'DZ' =g "::h'-of'Sit]é:
SEAD-11 Old Construction Debris Landfill
SEAD-13 Inhibited Red Fuming Nitric Acid IRFNA) Disposal Area
SEAD-57 | Explosive Ordnance Disposal Area
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

and Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding
area. New York State Highways 96 and 96A adjoin SEDA on the east and west boundaries,
respectively. Since its inception in 1941, SEDA’s primary mission has been the receipt,
storage, maintenance, and supply of military items. The Army plans to continue using SEDA
in this capacity in the forseeable future. Figure 1.1-3 presents a plan view of SEDA.

1.1.1.1 Regional Geologic Setting

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock
terraces mantled by glacial till. As part of the Appalachian Plateau, the region is underlain
by a tectonically undisturbed sequence of Paleozoic rocks consisting of shales, sandstones,
conglomerates, limestones and dolostones. Figure 1.1-4shows 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. No evidence of faulting or folding
ispresent. 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).

The Hamilton Group, 600 to 1,500 feet thick, is divided into four formations. They are, from
oldest to youngest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations. The
western portion of SEDA is generally located in the Ludlowville Formation while the eastern
portion is located in the younger Moscow Formation. The Ludlowville and Moscow
formations are characterized by gray, calcareous shales and mudstones and thin limestones
with numerous zones of abundant invertebrate fossils that form geographically widespread
encrinites, coral-rich layers, and complex shell beds. The Ludlowville Formation is known to
contain brachiopods, bivalves, trilobites, corals and bryozoans (Gray, 1991). In contrast, the
lower two formations (Skaneateles and Marcellus) consist largely of black and dark gray
sparsely fossiliferous shales (Brett et al., 1991). Locally, the shale is soft, gray, and fissile.
Figure 1.1-5 displays the stratigraphic section of Paleozoic rocks of Central New York. The
shale is extensively jointed and weathered at the contact with overlying tills. Joint spacings
are 1 inch to 4 feet in surface exposures. Prominent joint directions are N 60° E, N 30° W,
and N 20° E, with the joints being primarily vertical. Corings performed on the upper 5 to
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MESOZOIC INTRUSIVES
Kimberlite and alnoite dikes and dialremes.

CONNEAUT GROUP
600-1000 ft. (180-300 m.)
Germania Formation—shale, sandstone; Whitesville
Formation—shale, sandstone; Hinsdale Sandstone;
Wellsylite Formation—shale, sandstone; Cuba Sand-
stone.

CANADAWAY GROUP
800-1200 ft. (240-370 m.)
Machlas Formation—shale, silistone; Rushlord Sand:
stone; Caneadea, Canisteo, and Huma Shales; Can-

" aseraga Sandstone; South Wales and Dunklrk Shafes;

In Pennsylvania: Towanda Formation—shale, sand:
stone.

JAVA GROUP
300700 ft. (90-210-m:)
Wiscoy Formation—sandstona, shale; Hanover and
Ploe Creek Shales.

WEST FALLS GROUP
1100-1600 1t. (340-430 m.}

Nunda Formatlon—sandstone, shale,
West Hill and Gardeau Formatlons—shale, siltstone;
Roricks Glen Shale; upper Beers Hill Shale; Grimes
Siltstone,
lower Beers Hitt Shale: Dunn Hill, Millport, snd
Moreland Shales,
Nunda Formatlon—sandstons, shale; West Hill
Formatlon—shals, siltstone; Corning Shale.
“Naw Mitford” Formation—sandstone, shale.
Gardeau Formation—shale,. siitstone; Roricks Glen
Shale.
Slide Mountain Formatlon—sandstone, shale, con
glomerate.
Beers Ml Shale; Grimes Siltstone; Dunn Hill, Milt-
port, and Moreland Shales

SONYEA GROUP
200-1000 ft, (60-300 m.)

In west: Cashaqua and Middiesex Shales.

* In east: Rye Polnt Shale; Rock Stream (“Enfield")

Siltstone; Pulteney, Sawmill Creek, Johns Creek, and
Montour Shales.

GENESEE GROUP AND TULLY LIMESTONE

200-1000 {t. {60-300 m.}

West River Shale; Genundewa Limestone; Penn Yan

and Geneseo Shales; all excepl Geneseo replaced

eastwardly by Ithaca Formation—shale, siltstone

and Sherburne Sittstone.

Oneonta Formation—shale, sandstone.

Unadilta Formation—shale, siltstone.

Tully Limestone.

HAMILTON GROUP

600.1500 (t, (180-460 m.) .
Moscow Formatlon—In west: Windom and Kashong
Shales, Menteth'Limestons Members; In east: Coop-
erstown Shale Member, Portland Polnt Limestone
Member. !
Ludiowville Formation—In west: Deep Run Shale,
Tichenor Limestons, Wanakah and Ledyard Shale
Members, Centerflold Limestons Member, In sast:
King Ferry Shaie and other members, Stons Mill
Sandstone Member, .
Skaneateles Formation—In west: Levanna Shale and
Stafford Limestons Membaers; In east: Butternut,
Pompey, and Delphl Station Shale Members, Mott.
ville Sandstone Member,
Marcellus Formation—In west: Oakts Creek Shale
Member; n east: Cardiff and Chitlenango Shale

Members, Cherry Valley Limestons and Unlon -

Springs Shale Members,
Panther Mountain Formation—shale, slitstona, sand:
stons,

ONONDAGA LIMESTONE AND ORISKANY SANDSTONE
. 75150 ft. (23-45 m)

Onondaga Llmestone—Seneca, Morehouse (cherty)

and Nedrow Limestone Members, Edgecliff cherty

Limestons Member, local bioherms.

Oriskany Sandstone.

HELDERBERG GROUP

0-200 ft. (0-60 m.)
Coeymans and Manlius Limestones; Rondout Dolo-
stone,

AKRON DOLOSTONE, COBLESKILL LIMESTONE,
AND SALINA GROUP
700-1000 ft. (210-300 m.)

Akron Dolostone; Bertie Formation—dolostone, shale,
Camillus and Syracuse Formations—shale, dolo-
stone, gypsum, salt,
Cobleskill Limestone; Bertie and Camillus Forma:
tions—dolostone, shala.
Syracuse Formation—dolostona, shale, gypsum, salt.
Vernon Formation—shale, dolostone.

LOCKPORT GROUP

80-175 {1, (25-55 m.)
Oak Orchard and Penfield Dolostones, both replaced
eastwardly by Sconondoa Formaiion—iimesione,
dolostone,

CLINTON GROUP

150-325 {L.-{40:100=mm}
Decew Dolostone; Rochester Shale,
Irondequolt Limestone:- Wiilismson Shale; Wolcott
Furnace Hematita; Wolcott Limestone; Sodus Shale;
Bear Craek Shale; Wallington Limestone; Furnace:
villa Hematlte; Maplewood Shale; Kodak Sandstone.
Herkimer Sandstone; Kirkland Hamatite; Willowvale
Shale; Westmoreland Hematite; Sauquolt Formatlon
—sandstone, shals; Oneida Conglomerate.

MEDINA GROUP ANQ QUEENSTON FORMATION
0-900 ft. (0-270 m.)

~Medina Group: Grimbsy Formation—sandstone, shale.

Queenston Formation—shale, siitstone.
Undifferentiated Medina Group and Queenston
Formation.

LORRAINE GROUP
700-900 ft. (210270 m.)
Oswego Sandstone.
PulTski and Whetstone Gull Fermations—siltstone,
shale,

TRENTON GROUP
100-300 f{t. (3090 m.)
Utica Shale.

Hamilton ‘group

Moscow shale

a3

Lower two-thirds of section 13 &
fossiliferous, soft gn‘ calcare-
ous shaley upper third highty fri-
able but less calcareous and
fossiliferous. Stafning by fron_
oxide very cosmon. ~toncretions
resent In grester abundance in
ower beds, but frregular calcare-
ous masses occur throughout section,
Joints parallel, tightly sealed,
trending M.65°C. and N.25°-30°W,
>,

Ludlowville shale

a2

‘coarse

Lower beds sre thinly Teminated,
tight-colored, fossfliferous, shaly
passage bedsy overlain by hard cal-
careous black shales 13 to 30 centi-
metars thick and rich [n corals and
bruhlogodl) hard layers responsidle
for falls and cascades. Hiddie beds
are }ess fossiliferous, soft gray
arensceous shales, rich in concre-
tions, calcareous lenses, and occa-
sional thin sandstone layers. -

Upper beds {Tichenor limestons men-
ber) are thin, frregularly bedded
gray shales becoming. tight blue
grny,ugon exposure, calcareous,

y textyred, ond fossidi-
ferous, Joints parallel § to 50 °
centimeters apart, well developed
but tight, co

Skaneatelas shale

Basa) beds composed of dark fis-
sile shale. Upper shsle more cal-
carsous, grayish to blulsh fmpure
1imestons layers. Joint pattern
K.JS°E. snd N.JO0°W.; diagonal Joints
H.50°E. Jolnts sealed, parstlel and
spaced 15 centinaters to 1.2 meters
spart.

Harcellus shale

15

Black, slatalike, bituminous shale
with occasional 1isestone layers in
sequance, and contsining zones rich
in Iron sulfides or calcarequs con-
cretions, often with septarian struc-
turest very fissile, fron-stained and
gray when weathered.. Joint pattern
H.25°%., H.65°E., 2.5 centimeters to
1.2 meters apart,
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8 feet of the bedrock revealed low Rock Quality Designations (RQD’s), i.e.,less than 5
percent with almost 100 percent recovery (Metcalf & Eddy, 1989), suggesting a high degree
of weathering.

Pleistocene age (Wisconsin event, 20,000 bp) glacial till deposits overlie the shales. Figure
1.1-6, the physiography of Seneca County, presents an overview of the subsurface sediments
present in the area. The site is shown on Figure 1.1-6 as lying on the western edge of a large
glacial till plain between Seneca Lake and Cayuga Lake. The till matrix, the result of
glaciation, varies locally but generally consists of horizons of unsorted silt, clay, sand, and
gravel. The soils at the site contain varying amounts of inorganic clays, inorganic silts, and
silty sands. In the central and eastern portions of SEDA, the till is thin and bedrock is
exposed or within 3 feet of the surface in some locations. Thickness of the glacial till deposits
at SEDA generally ranges from 1 to 15 feet.

Darien silt-loam soils, 0 to 18 inches thick, have developed over Wisconsonian age glacial tills.
These soils are developed on glacial till where they overlie the shale. In general, the
topographic relief associated with these soils is 3 to 8 percent. Figure 1.1-7 presents the U.S.
Department of Agriculture (USDA) General Soil map for Seneca County.

Regional background elemental concentrations for soils from the Finger Lakes area of New
York State are not available. However, elemental concentrations for soils from the eastern
United States and in particular, New York State are available. Table 1.1-2 cites data on the
eastern United States from a United States Geological Survey (USGS) professional paper
(Shacklette and Boerngen, 1984) and data on the New York State soils from a NYSDEC
report.

1.1.12 Regional Hydrogeologic Setting

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

Approximately 95 percent of the wells in the county are used for domestic or farm supply and
the average daily withdrawal is approximately 500 gallons, an average rate of 0.35 gallons per
minute (gpm). About five percent of the wells in the county are used for commercial,
industrial, or municipal purposes. Seneca Falls and Waterloo, the two largest communities
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TABLE 1.1 — 2

BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE
EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE

SENECA ARMY DEPOT
ELEMENT CONCENTRATION RANGE (ppm) GEOGRAPHIC LOCATION
Aluminum 7,000 — 100,000 Eastern U.S. (2)
1,000 — 25,000 Albany Area (1)
5,560—21,200 SEDA (5)
Arsenic <01-73 Eastern U.S. (2)
3-12 New York State (1)
<01-65 Albany Area (1)
2.70-21.5 SEDA (5)
Barium 10 — 1,500 Eastern U.S. (2)
15 — 600 New York State (1)
250 —350 Albany Area (1)
33.9-159 SEDA (5)
Beryllium 1-7 Eastern U.S. (2)
0—-175 New York State (1)
0-09 Albany Area (1)
0.32~1.40 SEDA (5)
Cadmium Not Available Eastern U.S. (2)
0.0001 — 1.0 No Region Specified (1)
0.14-29 SEDA (5)
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)
1,370-293,000 SEDA (5):
Chromium 1 - 1,000 Eastern U.S. (2)
15—-40 New York State (1)
1.5 -25 Albany Area (1)
10.3-35.8 SEDA (5)
Cobalt <03-70 Eastern U.S. (2)
25—-60 New York State (1)
25—-6 Albany Area (1)
5.9-29.1 SEDA (5)
Copper <1-700 Eastern U.S. (2)
<1-15 Albany Area (1)
9.7—-62.8 SEDA (5)
Iron 100 — 100,000 Eastern U.S. (2)
17,000 — 25,000 Albany Area (1)
8,770—42,500 SEDA (5)
Lead > 10 - 300 Eastern U.S. (2)
1-125 Albany Area (1)
5.4-269 SEDA (5)
Magnesium 50 — 50,000 Eastern U.S. (2)
2,500 — 6,000 New York State (1)
1,700 — 4,000 Albany Area (1)
3,330—34,900 SEDA (5)
Manganese > 2 - 7,000 Eastern U.S. (2)
50 — 5,000 New York State (1)
400 — 600 Albany Area (1)
309-2,380 SEDA (5)
Mercury 001 - 34 Eastern U.S. (2)
0.042 — 0.066 Albany Area (1)
0.01-0.20 SEDA (5)
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TABLE 1.1 -2

BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE
EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE

SENECA ARMY DEPOT

ELEMENT CONCENTRATION RANGE (ppm) GEOGRAPHIC LOCATION
Nickel <5 -1700 Eastern U.S. (2)
19.5 (mean) New York State (1) (no range available)
16.3-62.3 SEDA (5)
Potassium 50 — 37,000 Eastern U.S. (2)
475 - 117.5 New York State (1)
682—2,490 SEDA (5)
Selenium >01-39 Eastern U.S. (2)
Not Available No New York State Data Given (1)
0.05—0.97 SEDA (5)
Sodium 500 — 50,000 Eastern U.S. (2)
Not Available No New York State Data Given (1)
21.9-269 SEDA (5)
Vanadium >7-300 Eastern U.S. (2)
Not Available No New York State Data Given (1)
12.0-36.9 SEDA (5)
Zinc >5-2900 Eastern U.S. (2)
37-60 Albany Area (1)
40.6-219 SEDA (5)

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, 1.G., 1984, Element Concentrations in Soils and Other Surficial Materials
of the Conterminous United States, US.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.

4. ppm = parts per million.

5. Data represents the 95th Upper Confidence Limit (UCL) of the mean from soil data obtained during the Ash Landfill and
Open Burning Grounds remedial investigation.
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

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 isserved 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 ground surface elevations.
Geologic cross-sections from Seneca Lake and Cayuga Lake have been constructed by the
State of New York, (Mozola, 1951, and Crain, 1974). This information suggests that a
groundwater divide exists approximately half way between the two finger lakes. SEDA is
located on the western slope of this divide and therefore regional groundwater flow is
expected to be westward toward Seneca Lake.

A substantial amount of information concerning the hydrogeology in the area has been
compiled by the State of New York, (Mozola, 1951). No other recent state sponsored
hydrogeological report is available for review. This report has been reviewed in order to
better understand the hydrogeology of the area surrounding SEDA. The data indicates that
within a four (4) mile radius of the site a number of wells exist from which geologic and
hydrogeologic information has been obtained. This information includes: 1) the depth; 2)
the yield; and 3) the geological strata the wells were drilled through. Although the
information was compiled in the 1950s, these data are useful in providing an understanding
and characterization of the aquifers present within the area surrounding SEDA. A review
of this information suggests that three geologic units have been used to produce water for
both domestic and agricultural purposes. These units include: 1) a bedrock aquifer, which
in this area is predominantly shale; 2) an overburden aquifer, which includes Pleistocene
deposits (glacial till); and 3) a deep aquifer present within beds of limestone in the underlying
shale. The occurrence of water derived from limestone is considered to be unusual for this
area and is more commonplace to the north of this area. The limestone aquifer in this area
is between 100 and 700 feet deep. As of 1957, twenty-five wells utilized water from the shale
aquifer, six wells tapped the overburden aquifer, and one used the deep limestone as a source
of water.

Page 1-17
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

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

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

1.1.1.3 Local Geology

The site geology is characterized by gray Devonian shale with a thin weathered zone where
it contacts the overlying mantle of Pleistocene glacial till. This stratigraphy is consistent over
the entire site and in the site vicinity.

The predominant surficial geologic unit present at the site is dense glacial till. The till is
distributed across the entire site and ranges in thickness from less than 2 feet to as much as
15 feet although it is generally only a few feet thick. The till is generally characterized by
brown to gray-brown silt, clay and fine sand with few fine to coarse gravel-sized inclusions of
weathered shale. Larger diameter weathered shale clasts (as large as 6-inches in diameter)
are more prevalent in basal portions of the till and are probably ripped-up clasts removed by
the active glacier. The general Unified Soil Classification System (USCS) description of the
till on-site is as follows: Clay-silt, brown; slightly plastic, small percentage of fine t0 medium
sand, small percentage of fine to coarse gravel-sized gray shale clasts, dense and mostly dry
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in place, till, (ML). Grain size analyses performed by Metcalf & Eddy (1989) on glacial till
samples collected during the installation of monitoring wells on another portion of SEDA
show a wide distribution of sediments sizes. These tills have a high percentage of silt and clay
with trace amounts of fine gravel. Another study, conducted at the same site by the United
States Army Environmental Hygiene Agency (USAEHA) determined the porosities of S gray-
brown silty clay (i.e., till) samples which ranged from 34.0 percent to 44.2 percent with an
average of 37.3 percent (USAEHA Hazardous ‘Waste Study No. 37-26-0479-85).

Darian silt-loam soils, 0 to 18 inches thick, have developed over the till, however, in some
locations, the agricultural soils have been eroded away and the till is exposed at the surface.
The surficial soils are poorly drained and have a silt clay loam and clay subsoil. In general,
the topographic relief associated with these soils is 3 to 8%.

A zone of gray weathered shale of variable thickness was encountered below the till in almost
all locations drilled at SEDA. This zone is characterized by fissile shale with a large amount
of brown interstitial silt and clay.

The bedrock underlying the site is composed of the Ludlowville Formation of the Devonian
age Hamilton Group. Merin (1992) also cites three prominent vertical joint directions of
northeast, north-northwest, and east-northeast in outcrops of the Genesse Formation 30 miles
southeast of SEDA near Ithaca, New York. Three predominant joint directions, N60°E,
N30°W, and N20°E are present within this unit (Mozola, 1952). These joints are primarily
vertical. The Hamilton Group is a gray-black, calcareous shale that is fissile and exhibits
parting (or separation) along bedding planes.

The minimum, maximum, average, standard deviation and the 95th Upper Confidence Level
(UCL) of the mean for background concentrations of selected inorganic constituents in the
soil located at the SEDA are shown in Table 1.1-3. In addition to the statistical summary
information, the actual data points have also been included in this table. Non-detect values
have been adjusted to one-half the detection limit. The soil sample locations and the sample
depths are also presented in the table. The data presented has been compiled from the
samples collected at the Ash Landfill site, the OB grounds site, and the AOCs investigated
during this effort.
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TABLE 1.1-3

AVERAGE AND INDIVIDUAL BACKGROUND CONCENTRATIONS
OF METALS IN SOILS AT SEDA

SENECA ARMY DEPOT

1) All soil results are expressed in mg/kg.

All groundwater results are expressed in ug/L.
2) All detects (no qualifier or J qualifier) were taken at full value.
All non—detects (U or UJ qualifier) were taken at half value.

3) 15 Background soil samples colleced from Phase I and II RI/FS investigations at the

Ash Landfill (9 samples) and the Open Burning Grounds (6 samples).
4) The "H" statistic was used to calculate the 95th UCL of lognormally distributed data.
5) "R" qualifier indicates datum rejected during data validation.

HAENG\SENECA\OBRINTABLES\ABCSHMS.WK3

3 AO0Gs
STANDARD 95TH B8 —91 B8—-91 B8 —-91 B8-91
INORGANICS MINIMUM | MAXIMUM | AVERAGE |DEVIATION uUcCL 0-2 2—4 2-4 6-8
SOILS SOILS SOILS SOILS SOILS SOIL SOIL SOIL SOIL
Metals (ASH) (ASH) (ASH) (ASH)
Aluminum 5560.00 21200.00 14275.38 4619.49 15522.54 19200 20500 17700 12700
Antimony 1.40 17.10 4.25 2.59 4.95 5.15 4.4 4.1 4.2
Arsenic 2.70 21.50 5.76 3.18 6.65 5.1 6.1 6 4.2
Barium 33.90 159.00 81.98 29.41 89.92 136 98.9 86.7 56.2
Beryllium 0.32 1.40 0.74 0.26 0.81 14 1.2 1 0.78
Cadmium 0.14 2.90 0.65 0.84 0.85 2.6 2.9 2.4 1.9
Calcium 1370.00 293000.00 46482.05 55752.67 120725.07 5390 4870 3560 85900
Chromium 10.30 35.80 22.25 6.70 24.06 274 30.1 26.9 19.8
Cobalt 5.90 29.10 12.05 4.44 13.25 13.8 18.4 14 14.2
Copper 9.70 62.80 22.51 9.89 25.18 22.3 27.6 26 16.2
Iron 8770.00 42500.00 26865.90 7855.54 28986.71 37200 36100 32500 27400
Lead 5.40 269.00 26.80 58.81 25.98 14.5 114 13.6 10.1
Magnesium 3330.00 34900.00 10432.05 6949.55 12308.26 5850 7300 6490 6720
Manganese 309.00 2380.00 655.34 365.17 759.41 1130 956 832 926
Mercury 0.01 0.20 0.05 0.04 0.06 0.09 0.06 0.06 0.05
Nickel 16.30 62.30 3349 11.20 36.52 42.3 48.7 44.4 30.4
Potassium 628.00 2490.00 1435.82 416.15 1548.17 1910 2110 1760 1430
Selenium 0.05 0.97 0.24 0.24 0.31 0.085 0.105 0.1 0.305
Silver 0.16 0.87 0.48 0.21 0.53 0.8 0.65 0.6 0.65
Sodium 21.90 269.00 98.62 57.09 114.03 39.6 33.75 31.3 75.3
Thallium 0.08 0.80 0.23 0.17 0.28 0.235 0.29 0.285 0.17
Vanadium 12.00 36.90 22.95 7.00 24.84 322 25.4 26.4 15.7
Zinc 40.60 219.00 81.33 29.82 89.70 85.1 94.2 85 75
Cyanide 0.24 0.41 0.30 0.04 0.31 0.3 0.315 0.335 0.29
Notes:
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TABLE 1.1-3

AVERAGE AND INDIVIDUAL BACKGROUND CONCENTRATIONS
OF METALS IN SOILS AT SEDA

SENECA ARMY DEPOT

3 AOCs
B9-91 | B9-91 | B9—91 | BK-1 BK-2 |MW-34 | GB35-1 |GB35-2 | GB35-6 | GB36—1 | GB36—2 SB4—1.1
0-2 2-4 6-8 0-2 0-2 0-2 0-2 2-4 0-2 0-2 2-4 0-2
SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
(ASH (ASH)|  (ASH)|  (ASH)|  (ASH) (OB) (OB) (OB) (OB) (OB) (OB)

14800 8880 7160 19400 14400 16100 18000 17600 16200 18100 16200 14800
4.95 4.95 35 3.95 36 5.7 2.9 6.8 6.3 59 2.9 24
43 38 44 3 27 315 6.2 71 53 4.6 9.7 6.2
101 110 399 159 106 67.5 93.6 61.7 61.7 74.8 50.8 72
11 0.76 0.52 11 0.81 0.86 0.85 0.74 0.77 0.77 0.65 0.73
23 17 15 0.225 0.205 23 0.165 0.155 0.175 0.15 0.165 0.235
45600 104000 _ 101000 4590 22500 28600 1590 17700 1370 1660 22900 4280
225 138 11.2 30 23 26.6 235 293 25.1 248 274 232
137 10.7 8.1 144 123 17 9.4 16.3 103 204 132 113
226 216 19.3 269 188 27 17.5 24.5 172 177 17.5 14.1
31000 19600 17300 38600 26600 35000 25200 34200 30800 26100 30700 27500
108 10.1 78 15.8 18.9 11.9 14.4 54 19.1 12.7 6.2 17.7
8860 17000 12600 5980 7910 6850 3850 7790 4490 4490 7150 4270

903 532 514 2380 800 803 701 646 775 426 507 R
0.08 0.04 0.05 0.13 0.11 R 0.06 0.015 0.07 0.02 0.02 0.05
384 238 19 471 31 493 263 487 283 283 428 218
1320 1080 1050 1720 1210 1290 1110 1110 975 1400 1100 1250
0.105 0.325 0.105 0.73 0.94 0.09 0.115 0.115 0.105 0.1 0.09 0.4
0.75 0.75 0.55 0.235 0.215 0.87 0.17 0.16 0.18 0.155 0.17 0.465
842 112 116 49.1 61.1 552 35.6 77.5 346 46.6 97.6 21.9
0.295 0.18 03 0.21 0.19 0.255 0.275 0.27 0.25 0.23 0.215 0.115
19.7 19.5 12.9 28 224 223 271 223 26.1 21.8 197 286
126 843 74.8 98.6 63.7 95.7 55 834 53.1 59.2 74.1 79.6
035 0.315 0.31 0.285 0.305 0.27 0.39 0.355 041 035 0.34 0.26
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TABLE 1.1-3

AVERAGE AND INDIVIDUAL BACKGROUND CONCENTRATIONS
OF METALS IN SOILS AT SEDA

SENECA ARMY DEPOT

3 AOGs
SB4-1.1 SB4—-1.3 |SB4-—-1.6 |SB11-3.1 SB11-3.2 |SB11-3.6 [SB13—1.1 SB13—1.3 SB13-1.4 |[SB13—4.1 SB13—-4.2
DUP 4-6 8-10 0-2 4-6 10-12 0-2 6-8 8-10 0-2 2-4
SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
21000 15300 19200 17600 6330 10900 18300 8250 11700 21200 15500
1.9 2.5 14 5.4 4 3.8 5.1 1.85 1.4 2 4.5
42 39 21.5 R R R 7 6.2 5.7 8.1 6.8
97.7 40.4 81.2 113 574 62.7 106 88.1 33.9 129 96.9
0.64 0.74 1 0.85 0.34 0.47 0.92 0.42 0.54 1.1 0.78
0.185 0.245 0.135 0.335 0.25 0 0.225 0.18 0.135 0.19 0.17
2460 30900 14400 4950 91300 48600 3570 87700 50300 28800 68000
27.9 27.6 32.7 24 11.1 18.6 29.4 133 19.6 30.2 25.8
59 16.5 29.1 11.3 6.5 10.1 12 7.2 11.1 10.6 12.4
151 62.8 21.6 20 12.2 21.7 11.6 18.4 17.6 21.6 21.1
19500 34300 37900 27200 13200 28300 32500 17400 24700 31600 30100
9.8 7.5 9.1 27.9 11.4 10.1 R R R 13.6 13.6
4460 7130 8040 4160 12900 10100 5890 20800 12600 8780 10600
R R R 674 356 434 451 517 404 363 607
0.04 0.04 0.04 0.05 0.02 0.02 0.03 0.07 0.01 0.05 0.01
25.1 47.6 62.3 28.3 16.7 29.5 34.9 24 331 38.1 43.2
2490 1300 2030 2110 1110 1230 2190 1390 1270 2130 1570
0.23 0.045 0.07 0.24 0.065 0.105 0.26 0.56 0.51 0.53 0.2
0.37 0.495 0.64 0.7 0.5 0.485 0.45 0.305 0.27 0.385 0.345
39.2 105 91.6 66.3 136 146 80.6 155 134 81.5 183
0.12 0.08 0.12 0.095 0.75 0.115 0.43 0.43 0.64 0.11 0.1
31 22.2 29.3 318 13.3 17 32.7 133 16.3 35.8 23.1
72.1 102 115 R R R 81.9 56.2 453 89.4 65.8
0.265 0.265 0.235 0.285 0.235 0.265 0.305 0.25 0.265 0.27 0.255
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TABLE 1.1-3

AVERAGE AND INDIVIDUAL BACKGROUND CONCENTRATIONS
OF METALS IN SOILS AT SEDA

SENECA ARMY DEPOT

3 AOGCs
SB13—-4.3 §S16—-1 SB17-1.1 SB17-1.2 SB17-1.3 SB24—5.1 SB24—-5.3 |[SB24—5.5 SB25-6.1 SB25—-6.2 SB26—-1.1 SB26—1.2
4-6 0-0.2 0-2 2-4 4-6 0-2 4-6 8§-10 0-2 2-4 0-2 2-4
SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
20400 6550 13700 18100 8700 16200 10100 13700 10600 7070 5560 9040
1.6 17.1 5.85 5.9 4.5 6.25 29 5.65 2.1 1.5 3.65 3.35
9.6 4.9 4.3 5.2 3.4 4.2 33 5 83 4.8 32 5.3
79.1 102 107 114 59.4 117 58.3 67.2 59.1 35 73.2 43.7
1 0.32 0.7 0.9 0.42 0.98 0.48 0.65 0.48 0.35 0.35 0.41
0.155 0.22 0.365 0.37 0.28 0.39 0.18 0.35 R R 0.23 0.21
10200 147000 2870 20900 72800 4540 74200 49000 82500 122000 293000 47300
358 12.6 17.6 25.1 13.9 24.5 16.9 23.1 16.9 11.3 10.3 15.7
121 6.2 9.9 133 8.8 16 8.2 12 11.2 6.6 5.9 9.5
26.5 44 46.4 26.9 20 28.4 20.9 22.2 20.2 12 9.7 14.3
42500 12300 25100 29900 18800 33600 21300 26700 21400 15800 8770 19100
7.1 269 266 11.4 7.5 45.5 8.7 7.9 9.5 13.8 6.33 8.5
9660 34900 3330 8490 18100 5150 12100 11400 19600 22800 29100 9160
398 355 547 487 391 1080 400 450 722 610 309 551
0.02 0.2 0.05 0.06 0.015 R R R 0.03 0.02 0.01 0.01
53 23 19.1 42 25.2 373 26.4 35.2 26.8 18 16.3 239
1810 1290 628 1560 1090 1170 993 1660 1480 1060 1710 901
0.28 0.075 0.125 0.12 0.07 0.075 0.115 0.11 0.97 0.63 0.065 0.26
0.315 0.45 0.75 0.75 0.55 0.8 0.365 0.7 0.41 0.295 0.46 0.425
87.8 213 46.2 74.6 137 50.9 153 139 269 186 192 108
0.09 0.8 0.14 0.13 0.075 0.08 0.125 0.12 0.12 0.105 0.365 0.085
30.7 36.9 23.1 27 13.9 29.9 14.4 19.5 18.5 12 12.7 14.4
93 219 93.4 80.2 57.1 85.7 62.8 63.2 71.6 40.6 56 90.6
0.27 0.32 NA NA NA 0.3 0.255 0.285 0.29 0.32 0.24 0.285
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1.1.1.4 Local Hydrology/Hydrogeology

Surface drainage from SEDA flows to four creeks as shown in Figure 1.1-8. In the southern
portion of the depot, the surface drainage flows through ditches and streams into Indian and
Silver Creeks. These creeks then flow into Seneca Lake just south of the SEDA airfield.
The central part and administration area of SEDA drain into Kendaia Creek. Kendaia Creek
discharges into Seneca Lake near the Lake Housing Area. The majority of the northwestern
and north-central portion of SEDA drain into Reeder Creek. The northeastern portion of
the depot, which includes a marshy area called the Duck Ponds, drains into Kendig Creek and
then flows north into the Cayuga-Seneca Canal and to Cayuga Lake.

Characterization of the local hydrogeology is based upon hydrogeological information
obtained from previous site investigations. USATHAMA (1989) conducted single-well aquifer
tests (slug tests) in the Ash Landfill area to estimate the hydraulic conductivity of the water-
bearing materials underlying the site. The slug tests were performed on five shallow
groundwater monitor wells (PT-11, PT-12, PT-15, PT-21 and PT-23) screened in the till and
upper (weathered) portion of the bedrock. Slug test data were analyzed according to the
method developed by Bouwer and Rice (1976). The hydraulic conductivity values generated
from the slug test analysis were used in conjunction with an estimate of soil porosity and the
calculated groundwater flow gradient to develop an estimate for the average groundwater flow
rate at the Ash Landfill site. Excluding PT-21, which had an unusually low hydraulic
conductivity value of 5.87 x 10! centimeters per second (cm/sec) (1.66 x 107 ft/day), the
average hydraulic conductivity, as determined by the slug test analysis, was 2.06 x 10* cm/sec
(0.587 ft/day). Typical tight clay soils have hydraulic conductivity values that range from 3.53
x 10% to 3.53 x 10°® cm/sec (Davis, 1969).

The effective porosity of the aquifer at the Ash Landfill site was estimated by ICF to be 11
percent. The average linear velocity of groundwater flow, calculated by ICF, Inc. using
Darcy’s law, between PT-17 and PT-18 is 2.2 x 107 ft/sec, 1.19 x 107 ft/day or, 6.9 feet per
year (ft/yr) based on a hydraulic conductivity of 3.3 x 10° cm/sec (9.33 x 107 ft/day).

Data from the Ash Landfill site quarterly groundwater monitoring program and previous field
investigations indicate that the saturated thickness of the till/weathered shale overburden
aquifer is variable, generally ranging between 1 and 8.5 feet. However, the aquifer thickness
appears to be influenced by the hydrologic cycle and some monitoring wells dry up
completely. From two years of data, the effect on the water table elevations is likely a
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UNIT NUMBER UNTT NAME J

SEAD4 Munitions Washout Facility Leach Ficld
SEAD-{1 Old Construction Debris Landfill (AOC)
SEAD-13 Inhibited Red Fuming Nitric Acid (IRFNA) Disposal Arca (AOC)
SEAD-16 Building S-311 - Ab d D. ion Furnace
SCAD-17 Building 367 - Existing Dcactivation Furnace
SEAD-24 Abandoned Powder Burning Pil
SEAD-25 Firc Training and Demonstration Pad
SEAD-26 Firc Training Pit

l SEAD45 Open Detonation Arca
SEAD-57 Explosive Ordnance Disposal Arca

Duck Pond
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seasonal phenomenon. The overburden aquifer is thickest during the spring recharge months
and thinnest during the summer and early fall. During late fall and early winter, the saturated
thickness increases. This cycle of aquifer thickness appears to be consistent with what would
be expected from an understanding of the hydrologic cycle. Although rainfall is fairly
consistent at SEDA, averaging approximately 3 inches per month, evapotranspiration is a
likely reason for the large fluctuations observed in the saturated thickness of the over-burden
aquifer.

On-site hydraulic conductivity determinations were performed by M&E (1989) on monitoring
wells MW-8 through MW-17 at the Open Burning Grounds. These wells are all screened
within the glacial till unit. The data were analyzed according to a procedure described by
Hvorslev (1951). The average hydraulic conductivity measured for the ten monitoring wells
was 5.0x10 ft/day (1.8x10™ cm/sec). The hydraulic conductivities ranged from 2.02 x 107
fi/day (7.06x10° cm/sec) to 1.47 ft/day (5.19x10* cm/sec). These hydraulic conductivity
measurements were within an order of magnitude agreement with previous results reported
by O’Brien and Gere (1984). O’Brien and Gere determined the average hydraulic
conductivity of the till material to be approximately 2.8x10" ft/day (9.9x10%cm/sec). A
comparison of the measured values with the typical range of hydraulic conductivities for
glacial tills indicates that the glacial till at the site is at the more permeable end of typical
glacial till values.

Soils samples were collected during the 1984 U.S. Army Environmental Hygiene Agency
(USAEHA) Phase IV investigation of the burning ground to characterize the permeability
of the burning pad soils. Soil permeabilities were measured by recompacting the soil in a
mold to 95% standard proctor density. The average permeability for 5 measurements was
1.01x10° ft/day (3.56x107 cm/sec). The typical range for glacial tills, described by Freeze and
Cherry (1979), is between 3x107 ft/day (1x10*cm/sec) and 3x107 ft/day (1x10™° cm/sec).

1.1.1.5 Land Use

The SEDA is situated between Seneca Lake and Cayuga Lake and encompasses portions of
Romulus and Varick Townships. Land use in this region of New York is largely agricultural,
with some forestry and public land (school, recreational and state parks). Figure 1.1-9
summarizes the regional and local land use. The most recent land use report is that issued
by Cornell University. This report classifies in further detail land uses and environments of
this region (Cornell 1967). Agricultural land use is categorized as inactive and active use.
Inactive agricultural land consists of land committed to eventual forest regeneration, land
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waiting to be developed, or land presently under construction. Active agricultural land
surrounding SEDA consists largely of cropland and cropland pasture.

SEDA is a government-owned installation under the jurisdiction of the U.S. Army Material
Command (AMC). SEDA lies immediately west of the village of Romulus, NY, 12 miles
south of the villages of Waterloo and Seneca Falls, and 2.5 miles north of the village of Ovid,
NY (Figure 1.1-9). The nearest major cities are Rochester, NY and Syracuse, NY located
60 miles northwest and northeast, respectively. The total area of SEDA is 10,587 acres, of
which 8,382 are designated storage areas for ammunition, storage and warehouse, and open
storage and warehouse. On-post family housing is in two parcels, a 54-acre development
adjacent to Route 96 and another 69 acres situated along Seneca Lake. Additionally, troop
housing is available for 270 enlisted men (Buildings 703, 704, and 708). Bachelor officer
quarters are located in Building 702, which is designated for 18 men. Other land uses include
Administration, Community Services and an airfield. SEDA has a swimming pool at the north
end of the facility, along with tennis courts, a gymnasium, and a sports field complex. Picnic
and playground areas are found on the installation at Hancock Park, the Lake Area and the
Family Housing Area. There is also a skeet and trap range at the field.

EPA guidance for determining future land uses recommends that, if available, master plans,
which include future land uses, Bureau of Census projections and established land use trends
in the general area should be utilized to establish future land use trends. The Romulus and
Varick Town Clerks were contacted to determine if any master plans exist for this area or if
any land use restrictions could apply to the future use of the depot. No zoning maps or
master plans were found to exist for the depot or the surrounding areas in the towns of
Romulus and Varick. Consequently, the use of this area for light industrial or residential uses
is not restricted by local zoning laws and either use could be permitted. The existing land use
is generally agricultural with sparse housing. Large tracts of undeveloped land are widely
available for future development. The area is not experiencing a high degree of growth nor
is it expected to. There is no pressure to develop land in this area, nor will there likely be
the need to develop the depot for residential purposes. Section 6.2.2 of the EPA Risk
Assessment Guidance for Superfund (RAGS) discusses future land uses and states: "Ifthe site
is industrial and is located in a very rural area with a low population density and projected
low growth, future residential use would probably be unlikely. In this case, a more likely
alternate future land use may be recreational. At some sites, it may be most reasonable to
assume that the land use will not change in the future.”

The intended future use of the three sites under consideration is as they currently are. The
Army has no plans to change the use of this facility or to transfer the ownership. If the
property is to change ownership, CERCLA, Section 120 (h)(1),(2), and (3) requires that the
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prospective owner must be notified that hazardous substances were possibly stored on the
parcel. This will include the quantity and type of the substances that were stored. The
content of the deed must also include a covenant warranting that all remedial actions
necessary to protect human health and the environment with respect to any such hazardous
substances remaining on the property have been taken before the date of the transfer. If a
property transfer is contemplated by the Army, this information, under penalty of the law,
must be supplied to the prospective owner. Should the actual future use of the parcel be
residential, then the Army will perform any additional remedial activities to ensure that
human health and the environment, under the residential scenario, are protected.

The possibility of human exposure actually occurring is remote since the Army intends to
continue using these parcels as currently used. At such time that the property is intended to
be transferred in accordance with CERCLA, the Army will notify all appropriate regulatory
agencies and will perform any additional investigations and remedial actions to assure that the
intended change in use is protective of human health and the environment.

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

Figure 1.1-9 provides the location of the AOCs investigated for this report.

The Old Construction Debris Landfill, SEAD-11, is situated in the southwestern corner of
SEDA. Land use adjacent to and off-site of the southwestern corner of SEDA is sparse
residential areas with some farmlands.

The IRFNA Disposal Site, SEAD-13, is located on the northeastern corner of SEDA near
the Duck Ponds. Land use adjacent to and off-site of the northeastern corner of SEDA is
principally farmland. The town of Romulus is approximately one mile from SEAD-13.

The Explosive Ordnance Disposal Area, SEAD-57, is located on the northwestern corner of
SEDA, adjacent to the OB grounds. Land use adjacent to and off-site of the northwestern
corner of SEDA is sparse residential areas with some farmland. Records provided by the
town of Varick show approximately 15 residences adjacent to the northwestern border which

Page 1-29
June 1995 KASENECA3SWMUMOD\TEXT\SECTION. 1



SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

are within 4,000 feet of SEAD-57. These residences all obtain drinking water from private
water wells.

1.1.1.6 Climate

Table 1.14 summarizes climatological data for the SEDA area. The nearest source of
climatological data isthe 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 1.1-4 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 from 1965 to 1974 at Hancock International Airport in
Syracuse, New York, were used to prepare the wind rose presented in Figure 1.1-10.

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

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. This station is located approximately 10 miles east of the depot. The average
monthly precipitation during this 35-year period of record is summarized in Figure 1.1-11.
The maximum 24-hour precipitation measured at this station during this period was 3.9 inches
on September 26, 1975. Values of 35 inches mean annual pan evaporation and 28 inches for
annual lake evaporation were already reported in Table 1.1-4. 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).
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TABLE 1.1-4

CLIMATOLOGICAL DATA FOR SENECA ARMY DEPOT

SENECA ARMY DEPOT

TEMPERATURE! (°F) PRECIP! (in)| RH? (%) SUN~- MEAN NUMBER OF DAYS‘

MONTH MAX MIN MEAN MEAN MEAN |SHINE? (%)| CLEAR |PTLY.CLDY] CLOUDY
JAN 309 14.0 225 1.88 70 35 3 7 21
FEB 324 141 233 2.16 70 50 3 6 19
MAR 40.6 234 320 2.45 70 50 4 7 20
APR 54.9 347 44.8 2.86 70 50 6 7 17
MAY 66.1 429 54.5 317 70 50 6 10 15
JUN 76.1 531 64.6 3.70 70 60 8 10 12
JUL 80.7 57.2 69.0 3.46 70 60 8 13 10
AUG 78.8 55.2 67.0 318 70 60 8 11 12
SEP 72.1 49.1 60.7 2.95 70 60 7 11 12
OoCT 61.2 39.5 50.3 2.80 70 50 7 8 16
NOV 471 314 393 315 70 30 2 6 22
DEC 351 20.4 27.8 2.57 70 30 2 5 24
ANNUAL 56.3 36.3 46.3 34.33 70 50 64 101 200

PERIOD MIXING HEIGHT? (m) WIND SPEED? (m/s)

Morning (Annual) 650 6

Morning (Winter) 900 8

Morning (Spring) 700 6

Morning (Summer) 500 5

Morning (Autumn) 600 5

Afternoon (Annual) 1400 7

Afternoon (Winter) 900 8

Afternoon (Spring) 1600 8

Afternoon (Summer) 1800 7

Afternoon (Autumn) 1300 7

Mean Annual Pan Evaporation? (in) :
Mean Annual Lake Evaporation? (in) : 28
Number of episodes lasting more than 2 days (No. of episode—days)? :

Mixing Height < 500 m, wind speed < 2 m/s :
Mixing Height < 1000 m, wind speed < 2m/s: 0 (0)

35

0 (0)

Number of episodes lasting more than 5 days (No. of episode —days)? :

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

0 (0)

Notes:

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

2 Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution throughout the Contiguous United States. Gearge 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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Precipitation and relative humidity tend to be rather high throughout the year. The months
with the most amount of sunshine are June through September. Mixing heights tend to be
lowest in the summer and during the morning hours. Wind speeds also tend to be lower
during the morning, which suggests that dispersion will often be reduced at those times,
particularly during the summer. However, no episode-days are expected to occur with low
mixing heights (less than 500 meters (m)) and light wind speeds (less than or equal to 2
meters per second (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
SEDA, however, can not 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 parts per million (ppm). However, this value
may not be representative of the SEDA area which is in a more rural area.

1.1.2 Physical Site Setting and History

SEDA was constructed in 1941 and has been owned by the United States Government and
operated by the Department of the Army since this time. The Army has no plans to change
the use of this facility (i.e., storage areas for ammunition, administration, munitions
destruction facility) or to transfer ownership. Prior to construction of the depot, the site was
used for farming.
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1.1.2.1 SEAD-11

1.1.2.1.1 Physical Site Setting

The Old Construction Debris Landfill is located in the southwestern portion of SEDA
immediately southwest of the intersection of Indian Creek Road and the SEDA railroad
tracks (Figure 1.1-8). It is characterized by an area which exhibits a pronounced topographic
high that defines its general kidney shape (Figure 1.1-12). There are no developed portions
of the site.

The site is bound to the east by SEDA railroad tracks beyond which is a steep upward scarp
and a gently westward sloping field with grass and low brush. South of the site is dense low
brush. West of the site is an open grass field that ends at the fenced SEDA boundary located
approximately 700 feet west of the "toe" of the landfill. The site is bound to the north by
Indian Creek Road beyond which is an open grass field which gives way to trees and low
brush several hundred feet from the road.

The relief of the landfill is well defined on the generally west-sloping regional topography in
the area. On the landfill surface the topography slopes mostly to the northwest. The
apparent thicker fill in the southern and western portions of the landfill results in steep scarps
on the south and southwestern sides of the landfill and more gently sloping hills on the north
and northwestern sides. While the majority of the landfill surface is grass-covered,the
southern perimeter of the landfill is vegetated with deciduous trees. The southern and
southwestern scarps of the landfill are characterized by assorted construction debris including
metal and wood.

Access to the site is provided via a dirt road which enters the site approximately 50 feet west
of the intersection of Indian Creek Road and the SEDA railroad tracks. Within SEDA,
pedestrian and vehicular access to the site is restricted since the site is located within the
ammunition storage area.
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1.1.2.1.2 Site History

The Old Construction Debris Landfill (SEAD-11) was active from 1946 to 1949 although the
operating practices are unknown. The landfill, which covers approximately 4 acres (590 feet
by 300 feet), is currently abandoned and the surface is vegetated with grasses and weeds.

1.1.2.1.3 Existing Analytical Data

No existing analytical data were discovered for this AOC.

1.1.2.2 SEAD-13

1.1.2.2.1 Physical Site Setting

The Inhibited Red Fuming Nitric Acid (IRFNA) Disposal Site is located in the northeastern
portion of SEDA (Figure 1.1-8). The site includes two IRFNA disposal areas located on the
eastern and western sides of the south end of the Duck Pond near the entrance of its source
tributary (Figure 1.1-13). Both areas are located less than two feet above the level of the
water in the Duck Pond. The eastern area is bound by mostly deciduous trees and East-West
Baseline Road to the north, by deciduous trees and grassland to the east and south and by
the Duck Pond to the west. The western area is bound by grassland and low brush to the
north, west and south and by the Duck Pond to the east. The extension of East-West
Baseline Road is located approximately 100 feet north of the western area.

The eastern area is comprised of six elongated disposal pits (possibly seven) that are visible
on the ground surface immediately south of a dirt access road off of East-West Baseline
Road. The pits which are each generally 20-30 feet long and whose long axes are oriented
east-west, are marked by sparse vegetation, crushed shale and 1-inch limestone pieces at the
surface. Vertical water and shower pipes are located west of the pits.

The western area which is located at the end of a dirt road off of East-West Baseline Road
is comprised of a broad, low plain which extends to the shoreline of the Duck Pond. The
area has no visible evidence of former IRFNA disposal pits at the surface, however, there is
an area that is characterized by sparse vegetation and some crushed shale but it does not
resemble the pits observed on the eastern side. A vertical shower pipe and head is located
in the eastern portion of this area, approximately 50 feet from the Duck Pond.
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Within SEDA, pedestrian and vehicular access to both of the disposal areas is not restricted,
although it is more difficult reach the western area.

1.1.2.2.2 Site History

The IRFNA Disposal Site (SEAD-13) was active during the early 1960s. The site consisted
of six pits which were 30 feet long, 8 feet wide and 4 feet deep and were located in two
separate areas. The pits were constructed by excavation to a shale stratum 4 feet below
ground. Following excavation, limestone was placed in the bottom of the pits to a depth of
approximately 2.5 feet below ground. The sides of the pits were also lined with limestone.
At present, the site is abandoned. If the six (possibly seven) elongated disposal pits and the
vertical water and shower piping observed in the eastern area comprised the only IRFNA
disposal facility (the 1960 Report of sanitary engineering study No. 364214-60 "Disposla of
Inhibited Red Fuming Nitric Acid by Soil Absorption, Seneca Ordnance Depot" only
mentioned the existence of six pits, five of which were used for IRFNA disposal), the uses
of the piping observed in the western area, though similar in structure to that observed in the
eastern area, remains unknown. Surface expressions of abandoned disposal pits were not
observed in the western area.

Barrels (18.8-gallon capacity) of unserviceable IRFNA were stored on pallets near the west
end of the pits. A stainless steel ejector, operated by water pressure, was fitted into a barrel
with water flowing through the ejector. The ejector discharged a mixture of water and
IRFNA through a long polyethylene hose under the water surface in the pit being used.
During this period the IRFNA was allowed to mix with the limestone in the pit to facilitate
the neutralization of the acid. Five minutes were required to empty a barrel. Ten barrels
were usually discharged into a single pit during a day’s operation.

1.1.2.2.3 Existing Analytical Data

The chemical analysis information for SEAD-13 is presented in the Report of Sanitary
Engineering Study No. 364214-60, Disposal of IRFNA by Soil Absorption (August 16, 1960).
Three samples were collected at the disposal site including two samples of materials from
within the pits and one surface water sample. On June 10, 1960, samples were collected
from two of the acid disposal pits (nos. 1 and 4) immediately after barrels of IRFNA were
dumped into them. Both of these pits are located on the east side of the Duck Pond
although their exact locations are not known. Just prior to the sample collection, ten barrels
of IRFNA were dumped into pit no. 1 and, on June 2 and 6, twelve and five barrels,
respectively, were dumped into this pit. The second sample was collected from pit no. 4 after
a total of 30 barrels of IRENA had been dumped into it on June 1,2, and 6. The disposal
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operation had been suspended for a few day prior to June 10 to permit the placing of
additional limestone in the pits along the earth walls because there had been evidence of
diluted acid loss by lateral leaching through the walls above the limestone bed. This was
confirmed by the analysis results of sample H, which was the surface water sample collected
on June 9, 1960 adjacent to the disposal pits on the east side of the Duck Pond.

The results of the chemical analyses for the surface water sample, H, indicated that the water
had a pH of 5.4, specific conductivity of 40,400 umhos/cm, nitrate-N concentration of 8,820
mg/L, and fluoride concentration of 23.7 mg/L.

The results of the chemical analyses on the two samples of materials collected from the
disposal pits indicated that the pH ranged from 1.5to 3.4, the specific conductivity ranged
from 62,800 umhos/cm to 69,000 umhos/cm, the nitrate-N concentration ranged from 13,000
to 16,100 mg/L, and the fluoride concentration ranged from 23.5to 392 mg/L.

1.1.2.3 SEAD-57

1.1.23.1 Physical Site_Sefting

The Explosive Ordnance Disposal Area is located in the northwestern portion of SEDA
(Figure 1.1-8). It is characterized by a rectangular berm (approximately 100 feet by 70 feet)
that is open on the northwestern side (Figure 1.1-14).

The berm is surrounded on all sides by open grassland for hundreds of feet. A shallow
depression located approximately 200 west of the berm and building T2105, are also included
in SEAD-57. Building T210S5 is a dilapidated wood frame structure located immediately north
of an access road north of the berm. Topography in the central and western portions of the
site slopes gently to the south and southwest but a subtle topographic high in the central
portion of the site also resuits in a gentle east-southeasterly slope. Reeder Creek is located
approximately 1500 feet to the northeast of the site.

The berm and the shallow depression are accessible via a dirt and crushed shale road that
extends from a the paved road near Building T2105. Within SEDA, pedestrian and vehicular
access to the site is restricted since the site is located within the ammunition storage area.

1.1.2.3.2 Site History

The disposal area has been active from 1941 to the present and is currently used for bomb
squad training.
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1.1.233 Existing Analytical Data

No existing analytical data were discovered for this AOC.
12 REPORT ORGANIZATION

The remaining sections of this report are organized to describe the investigation programs,
the results of the data collected during the ESI and to identify the magnitude and extent of
impacts. Section 2.0 (Study Area Investigation) discusses the investigation programs (i.e.,
geophysical, surface water and sediment, soils, and groundwater) performed during the ESI.
Section 3.0 (Geological, Geophysical, and Hydrologic Setting) discusses the results of the
investigation programs, specifically, geophysics, surface water hydrology and sediments,
geology and hydrogeology. The nature and extent of impacts, on and off-site, is discussed in
Section 4.0 (Nature and Extent of Contamination). Section 5.0 (Health and Environmental
Concerns) provides a discussion of the potential receptors and environmental impacts of
contaminants. Section 6.0 (Quality Assurance/Quality Control) discusses the results of an
evaluation of the data quality and quantities. Recommendations regarding future actions at
each AOC are presented in Section 7 (Recommendation for Future Action). The
Appendices contain the data on which the text and conclusions are based.
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2.0 STUDY AREA INVESTIGATION

2.1 INTRODUCTION

The focus of this investigation was to determine whether hazardous constituents or wastes
have been released to the environment at each of the three AOCs and to evaluate potential
threats to human health, welfare, and the environment. The potential threats are based on
the effects of current use to humans and biota and possible future use by on-site residents.
If an AOC is determined to pose a threat to human health, welfare or the environment, a
removal action may be performed or a CERCLA RI may be undertaken, otherwise if an
AQC is determined to pose little bthreat, it may be classified as requiring no further action.
A completion report is then prepared documenting the end of remedial actions.

Information for each site was acquired through the implementation of numerous focused tasks
described in the Ten SWMU Workplan, which was approved by EPA, Region II and
NYSDEC, prior to initiation of fieldwork in November 1993. The workplan describes the
following tasks:

Geophysical Investigations

Soil Gas Survey

Soil Sampling

Groundwater Investigation

Surface Water/Sediment Investigations

A

The following sections of this report describe, in detail, work completed by ES to characterize
the environmental setting of each site.

The chemical constituents of concern for this investigation are summarized on Table 2.1-1.
Analytical methods utilized at each AOC and the rationale for selection of analytes for each
AOC are presented on Table 2.1-2. Table 2.1-3 presents a summary of samples collected and
analyses performed. The initial assessment provided data that was used to determine
justification for eliminating the AOC from further consideration.

The site survey program consisted of a field reconnaissance of the site and aerial
photography. The reconnaissance was performed to locate general site features and confirm
the presence of significant features (i.e., incinerator building, cooling pond, filled areas,
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TABLE 2.1-1

SUMMARY OF CHEMICAL CONSTITUENTS OF CONCERN

1. Propellants, Heavy metals TAL Metals
Explosives and Semi-voltile organic compounds (SVOs) TCL SVOs
Pyrotechnics (PEP) Explosives 8330,

Nitrates 353.2
2. Solvents Volatile organic compounds (VOCs) TCL VOCs, 524.2
Semi-volatile organic compounds (SVOCs) | TCL SVOs

3. Oils Petroleum hydrocarbons (TPH) 418.1

4 IRFNA Acid 353.2, 340.2, 9040

5. Transformer Oil Polychlorinated biphenyls (PCBs) TCL Pest./PCB

6. Herbicides Herbicides 8150

. All analytical deliverables followed NYSDEC CLP Methodologies that included Target Analyte List
(TAL) metals, Toxic Compounds List (TCL) organics with exception of Method 353.2 (NO,),
Method 418.1 (TRPH), Method 9040 (pH), Method 340.2 (Fluoride), EPA 600/M4-82-020

(Asbestos).

August, 1994
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TABLE 2.1-2
SWMU-SPECIFIC EPA ANALYTICAL METHODS AND SELECTION RATIONALE

SEAD-11 X X X X X X X X - Landfills have been historically utilized for industrial waste

disposal.
SEAD-13 X - X X X X X - X Strong acid neutralized in pits here. Nitrate and fluoride may be

indicators of residual salts originating from acid. pH will
indicate neutralization.

SEAD-57 X X X X X X X - - PEP materials managed here (Expl., SVOSs and heavy metals)
and breakdown products (Nitrate) may be present.

August, 1994 KN\SENECA\3SWMUHIGH\T ABLES\2.1-2.TBL.
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Table 2.1-3

Summary of Laboratory Analyses

Number of Analyses
No. of Suite? TPH Fluoride
Samples
SEAD-11
B/TP! Soils 15 15 15 NS
Groundwater 4 4 4 NS
SEAD-13
B Soils 30 30 NS 30
Groundwater 5 5 NS 5
Surface Water 3 3 NS 3
Sediment 3 3 NS 3
SEAD-57
TP Soils 11 11 NS NS
Groundwater 3 3 NS NS
Surface Soil 9 9 NS NS
Sample Subtotal 83 83 19 41
Notes:
1. B=Borings, TP=Test pits, NS=Not sampled
2. Suite consists of analyzing each sample for TCL VOCs, SVOs, and Pesticide/PCBs and TAL

Metals and Cyanide according to the NYSDEC CLP Analytical Services Protocols (ASP),
explosive compounds, herbicides, and nitrates. At SEAD-13, explosive compounds were not

analyzed.

3. A matrix spike analysis, performed for every 20 samples, actually consisted of 3 analyses:
method spike blank, matrix spike, and matrix spike duplicate.

May 18, 1994
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possible solvent dumping areas, debris pits, monitoring wells, access roads) identified in the
workplan. Also, sampling locations were identified and marked during this initial survey.
The site and surrounding area were photographed from the air on December 14, 1993 for the
purpose of constructing a photogrammetric site plan with 2 foot contour intervals.

The groundwater flow directions were estimated in the workplan based primarily on
topography and to some extent on proximity to surface water. The actual locations of some
borings and monitoring wells were adjusted based on the results of geophysical surveys and
more complete field reconnaissance.

2.2 METHODOLOGY
22.1 Geophysical Investigation

Seismic Refraction

Seismic refraction surveys were performed at all AOCs 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 each site. They were
approximately equidistant from the center of the AOC and each other with each transect
pointing toward the center of the AOC. 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 was 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
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noise levels, while also highlighting malfunctioning geophones. Geophones that displayed a
high level of noise were moved or have 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., generally 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 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
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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.

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 be input 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 for each AOC. 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.
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EM-31 Survey

Electromagnetic (EM-31) surveys were performed at SEADs 11, 13, and 57. The objectives
of the EM-31 surveys were to delineate waste boundaries, identify the location of buried
metallic objects, and identify the locations of old disposal pits. The EM-31 method was
employed in conjunction with Ground Penetrating Radar (GPR) surveys so as to provide
significant redundancy during the geophysical investigations.

The electromagnetic data at each AOC was collected using both grid and profile based
surveys. In general, the grid based surveys used either a 10 foot by 10 foot or 20 foot by 20
foot grid spacing. Refer to the individual AOC descriptions in the following sections for the
grid spacing details. The corners of the geophysical survey grids were established using a
registered New York State land surveyor. The individual EM-31 survey lines and station
locations were established using both hip chains and hand held compasses.

At all of the AOCs where EM-31 data were collected, a data logger was used to record the
individual electromagnetic readings. Both the in-phase and quadrature 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. For each AOC where EM-31 data
was collected, 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 is occurring 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 at each AOC as possible.

The EM-31 instrument is calibrated by the manufacturer. This calibration can be rechecked
in the field but this requires that access to highly resistive rock outcrops are 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
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collected at each AOC to evaluate only relative variations in subsurface conductivities. The
absolute terrain conductivity was required since the individual AOC objectives were to
identify relative variations in subsurface conditions associated with waste boundaries, buried
metallic objects, etc. During the individual AOC surveys, up to five station repeats were
performed on a daily basis so as to qualitatively evaluate the overall data repeatability.

GPR_Survey

A GPR survey of selected areas within an AOC was conducted to located buried structures
(i.e., buried or filled-in pits, trenches, disposal areas) and obtain more information on
anomalies detected during the EM-31 surveys. GPR can also identify the original ground
surface beneath berms.

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.

222 Soil Gas Survey Investigation

A soil gas sampling and analysis program was performed from December 6 thru December
9, 1993 at SEAD-11 as part of the fieldwork. The objectives of the program were to
determine if concentrations of volatile organic compounds were present in the landfill soil gas
and to identify source areas of VOCs within the landfill. Areas which were identified as
having the highest concentrations of volatile organics were then subjected to test pitting in
order to investigate the source of the volatile organics.

The presence of contaminants in the soil gas provides a strong indication that there is a
source of volatile organics either in the soil near the probe or in the groundwater below the
probe. The soil gas analysis is performed in the field with a portable gas chromatograph so
that sample loss does not occur due to shipment off-site. The analytical results are available
immediately and can be used to help direct the investigation regarding the location and
density of soil gas samples. The analysis of site soil gas is used as a screening tool for rapidly
identifying contaminant source soils and, in some cases, can delineate groundwater
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contamination plumes. In soils above groundwater contamination plumes, the expected soil
gas concentrations are much less than those concentrations for source soils. This soil gas
program was designed to identify volatile organic concentrations that indicate the presence
of source materials (i.e., soils containing solvents or fuels).

Soil Gas Sampling Methods and Materials

The soil gas sampling method involved extracting a small representative sample of soil gas
through a hollow steel probe driven into the ground. The extracted gas was then analyzed
for the presence of volatile contaminants. A total of 31 soil gas samples were analyzed as
part of this investigation. Soil gas samples were collected through a hollow steel drilling rod
that was driven approximately 48 inches into the vadose zone using a drilling rig. Soil gas
sampling was conducted in a grid pattern on the fill area. The remaining sample locations
were chosen based on the analytical results from soil gas sampling along the grid. The intent
of the soil gas program was to locate potential source areas for volatile organics. All locations
of soil gas samples were marked with a yellow flag.

These locations were surveyed and plotted on a site map by a New York State registered land
surveyor.

A 1.75 inch Outside Diameter (OD), steam-cleaned, hardened hollow carbon steel AW
drilling rod fitted with a penetrometer point on the tip was driven below the ground surface
using a drilling rig equipped with an assembly consisting of a 140-pound weight, a driving
head, and a guide permitting a free fall of 30 inches. Blow counts for each 6-inch penetration
were recorded for each location. The blow counts provide an indication of the relative
density of the material. Rod refusal was defined when more than 100 blows were applied for
six inches of penetration.

Once the desired depth of penetration was reached, the drilling rod was withdrawn
approximately 6 inches, allowing the penetrometer point to dislodge from the rod, creating
a void space through which soil gas was extracted. A metal rod was inserted into the hollow
drilling rod to ensure that the penetrometer point had been dislodged. If not, the point was
knocked out with the metal rod. Bentonite was packed at the ground surface around the
probe to prevent influx of atmospheric air into the sample probe. The hollow drilling rod
exposed above the land surface was fitted with a coupling containing evacuation and sampling
ports. Teflon tape was used on the threads connecting the coupling to the hollow drilling rod
to prevent infiltration of surface gases into the sampling ports. Tubing connected the
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evacuation port to the intake of a SKC Aircheck Sampler pump (Model 224-PCXR7). The
sampling port was fitted with a septum. A new septum was used at each sampling location.

The probe was purged by creating a slight negative pressure with an SKC air sampling pump
through the evacuation line for at least 5 minutes to ensure that the gases flowing through
the hollow drilling rod were representative of soil gases. The gases were purged at a rate of
approximately 3 liters per minute. The effluent gas was monitored continuously with an
Organic Vapor Meter (OVM) Model 580B. The soil gas sample was collected from the
probe immediately if the effluent monitoring indicated an increase in the concentration of
volatiles after 5 minutes of purging. Gas samples were collected to coincide, as much as
possible, with the highest concentration of gas measured by the OVM. Approximately 3 ml
of soil gas was extracted through the sampling port using a Hamilton gas tight sampling
syringe. The syringe was immediately transported to the temporary soil gas laboratory.

Following the collection of soil gas sample, the drilling rod was removed from the ground
using the drilling rig or by hand. The probe hole was backfilled with bentonite.
Penetrometer points were decontaminated prior to use and drilling rods were steam cleaned
after each use. Other sampling equipment (e.g.,drill couplings, sampling syringes, tubing, etc)
was decontaminated after each use according to the decontamination procedures outlined in
the Chemical Data Aquisition Plan (CDAP). All syringes were decontaminated and blanked
prior to field use.

Analytical Support

Soil samples were analyzed in the field using a Photovac 10S50 portable gas chromatograph
to facilitate real time data acquisition. Various amounts of gas soil samples ranging between
0.25 and 5.0 mls, were injected 'into the portable gas chromatograph. The amount injected
was based on the results of the continuous monitoring with the OVM. High OVM readings,
meant that less sample was required to be injected so that the detector response was within
the calibration range of the instrument. The temporary soil gas laboratory was established
in the on-site field trailer. A simplified explanation of the analytical procedure is provided
in the following paragraphs.

The 10S50 gas chromatograph instrument separates compounds in a chromatographic column
(selected on a site-specific basis) and detects and quantifies the compounds using a
photoionization detector (PID). After a sample is introduced to the chromatograph, it is
carried by a carrier gas (zero air) through the column. Different compounds pass through the
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column at different rates, resulting in a characteristic "retention time" for each compound.
By comparison with standards, this retention time can be used to identify compounds. The
PID responds to the presence of compounds by producing a difference in current from a
reference current. The magnitude of this current difference can be used, when compared to
standards, to determine concentrations of compounds present in the sample. The PID is
ideal for detecting volatile organic compounds that contain aromatic rings and unsaturated
double bonds.

Quantitative analysis of soil gas requires quantitative gas standards. Two gas standards were
used for this project. The first, a chlorinated solvent standard, was prepared by Canann
Scientific, and contained vinyl chloride, 1,1-dichloroethene, cis-1,2-dichloroethene, and
trichloroethene. The second, a standard containing benzene, toluene, ethylbenzene, and
xylene (BTEX) was prepared by Scott Specialty Gases. The standards were certified to be
traceable to the National Institute of Standards and Technology (NIST). The field calibration
standards were prepared from these certified gas standard. Dilutions were made from the
standards by injecting a known volume of calibration gas into a clean glass sampling bulb of
known volume. The analytical instrument was calibrated each day prior to the analysis of a
sample.

Data_ Interpretation

Data interpretation is an important element of the soil gas analysis. The acquired vapor
phase concentrations are evaluated to determine the relationship between soil gas and source
soils. The interpretation of the soil gas data involved identification of each organic compound
by retention time comparison with gas standards. Quantitation of gas concentrations was
obtained as the product of the Response Factor (RF) and the obtained detector response for
each compound. RF’s were obtained from the calibration curves by taking the average of the
integrated area under the curve, expressed in Volt-sec (Vs), for two injections representing
different concentrations of 1 mL injections. If the relative percentage difference of the two
RFs was greater than 50%, a third standard injection was made and the average of the three
RFs was used to quantify the samples. All injections were normalized to 1 mL. If necessary,
based upon the OVM readings obtained during sample collection, the volume injected was
adjusted to assure that the detector response would not exceed the upper calibration range.
The final concentration of the collected sample was determined by applying either a dilution
factor or a concentration factor, depending upon the volume injected. For example, if 0.5 mL
was injected the obtained concentration was multiplied by 2. The prepared calibration curves
and best fit line statistical analyses are presented in Appendix B.
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223 Soil Sampling Programs

The objectives of the soils investigation program were to provide data on the background soil
quality, to obtain soil samples, and in particular, to investigate anomalies detected during the
geophysical survey at SEADs-11 and -57.

The soils investigation program was completed at SEADs-11, 13, and 57 in accordance with
the pre-approved workplan. Sample locations were located in source areas and in hydrologic
upgradient locations to establish background conditions. 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, Inc. of Groton,
New York performed the drilling and UXB performed test pitting.

Soil Borings

Soil borings were performed using an Acker F-800 drilling rig equipped with 4.25-inch I.D.
hollow stem augers. All borings were advanced to refusal on competent bedrock. 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 Dosimeter Mini Con Rad Detector. Three of the
samples from each boring were selected for chemical analysis: 1) 0to 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) visiblyaffected 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
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concentration was the one intermediate sample to be analyzed.

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.

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 labelled 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.

Test Pits (Geophysical Anomaly Excavations)

The objectives of test pitting were to provide a means for visual evaluation of subsurface soils
and collection of soil samples, as well as 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 ES personnel monitored for
VOCs with an OVM 580 and for radiation with a Dosimeter Mini Con Rad. All personnel
were outfitted in Level B equipment to avoid possible exposure. Test pit logs are included
in Appendix B.

Surface Soils

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.

224 Monitoring Well Installation

The groundwater investigation program was designed to obtain background water quality data,
to determine groundwater flow direction, and to determine if hazardous constituents are
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migrating in the groundwater from the sites. 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.

The wells were installed in borings drilled with a hollow stem auger rig using 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. Monitoring wells were constructed of 2-inch I.D. Schedule 40 polyvinyl
chloride (PVC) with a well screen slot size of 0.010. Wells were screened from 3 feet above
the water table (if space allowed) to the top of competent bedrock. A sand pack was placed
by tremie pipe in the annulus and extended a few feet above the well screen. A bentonite
seal was placed on the sand pack. In some instances, the bentonite extended to the surface
if there was no vertical space available for a cement/bentonite grout. A 4 inch by 4 inch
steel protective casing with a locking cap was installed at the surface and held in place with
a 2 foot by 2 foot cement pad. The end of PVC riser was equipped with an expandable well
cap. In the instances when bedrock was shallow in depth, i.e,.less than 8 feet, modifications
were made. The sand pack was extended to 1 foot above the well screen. Bentonite
thickness was decreased to a minimum of 0.5 foot, but preferably at least 1 foot. Table 2.2-1
presents monitoring well construction details. All wastewater used in the drilling process was
containerized in 55-gallon drums. Following well installation, the elevations of the well
protective casing, PVC riser, and ground surface were surveyed.

The downwind monitoring station continued to be monitored during well installation. Each
well location was monitored for volatile organics with an OVM 580B and for particulates
using a MIE Model PDM-3 Miniram. A Miniram was also positioned on or near the drilling
rig. The OVM 580B was programmed to provide real time and maximum readings of volatile
organics.

These meters were calibrated before drilling and checked approximately every 15 minutes
during drilling. In addition, all soil samples were screened while in the split spoon with an
OVM 580B for volatile organics and a Dosimeter Mini Con Rad for radioactivity.
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TABLE 2.2-1

MONITORING WELL CONSTRUCTION DETAILS

SENECA ARMY DEPOT

3 AOCs

Depth of Well | Depth of Well | Well Screened Interval| Thickness of| Height of |Elevalion of

Well Relative to Relative to Screen Relative to Bentonite PVC Well |Top of PVC

Number Ground Surface| Top of PVC |Length Ground Surface Scal Stickup Well (MSL)

(ft) (ft) (ft) (fv) (ft) (ft) (ft)

MWI11-1 14.2 16.58 7 6.1—-13.5 1.0 2.38 685.18
MWI11-2 8.5 12.08 4 34-74 0.6 3.58 660.73
MWI11-3 9.0 11.60 4 3.9-79 2.4 2.60 657.26
MWwWi11-4 10.5 12.82 4 5.4-94 0.5 2.32 657.77
MW13-1 12.0 14.80 6 4.3-11.1 1.0 2.80 673.16
MW13-2 16.0 18.40 9 6.3-15.3 1.8 2.40 672.32
MW13-3 24.0 26.45 13 8.9-229 2.0 2.45 671.31
MW13-4 8.5 12.50 4 3.5-75 1.0 4.00 670.79
MW13-5 16.0 18.8 9 6.3—15.3 1.8 2.80 671.23
MW13-6 10.0 11.30 4 5.0-9.0 1.0 1.30 672.11
MW13-7 8.0 10.44 2 5.0-7.0 1.0 2.44 669.28
MWS57-1 6.0 8.52 2 3.1-52 0.7 2.52 634.17
MW57-2 7.0 9.40 2 4.1-6.1 1.0 2.40 631.48
MWS57-3 7.0 9.46 2 4.1-6.1 1.0 2.46 629.83

Notes:

1. All wells were installed by Empire Soils Investigations, Inc. under the supervision of Enginnering —Science, Inc.
2. Data obtained from Well Development forms and UXB survey summary (3/8/94).
3. All wells were installed in Till/Weathered Shale.
4. All wells were constructed with 2—inch PVC well casing and 0.010—inch PVC well screen.

HAENG\SENECA\3SWMU\TABLES\MWCD.WK3
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225 Monitoring Well Development

Subsequent to the well installations, each monitoring well was developed to insure that a
proper hydraulic connection existed between the well and the surrounding aquifer. The well
development details are summarized in Table 2.2-2.

The collection of representative groundwater samples is partially dependent upon the
turbidity of the sample. Guidance provided by NYSDEC indicates that a valid sample is
considered to be one that has a turbidity of less than 50 Nephelometric Turbidity Units
(NTUs).

The development procedure which was used for these wells reduced the turbidity of the water
in the wells. For development of these wells, only light surging with a bailer for a2 to 5
minutes was performed and the water in the well was removed using a peristaltic pump at a
rate of between 1.5 and 3 liters per minute. The light surging was performed to remove any
silt and clay "skin"that may have formed on the borehole wall during drilling. The relatively
low flow rate water removal was performed to develop the well and surrounding formation
by removing some silt and clay, while not creating an influx of large amounts of silt and clay,
which are major components of the till. Final turbidity values for these wells are shown in
Table 2.2-2. Turbidity was measured with a Engineered Systems Model 800 portable field
analyzer with full scale ranges of 20 and 200 NTUs. Development operations were performed
until the following conditions were met:

° The turbidity of the water was less than 50 NTUs.
. The temperature, specific conductivity, and pH of the well water vary by no more

than 10 percent.

2.26 Groundwater Sampling

Monitoring wells were sampled for this investigation to evaluate the presence and extent of
organic chemical constituents present within the groundwater. Groundwater sampling
information is presented in Table 2.2-3. The groundwater sampling procedure is described
below.
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TABLE 22-2

MONITORING WELL DEVELOPMENT INFORMATION

SENECA ARMY DEPOT
3 AOCs
MONITORING | INSTALLATION INDICATORS GALLONS WELL VOLUMES

WELL DATE TEMPERATURE pH CONDUCTIVITY TURBIDITY REMOVED REMOVED

(°C) (standard units) (pmhos/cm) (NTUs) (gal) (gal)
MWil-~1 11/3/93 5.5/9.5/8.5/99 7.34/7.43/1.5/1.36 430/480/400/438 S.5/19126.6/5/342/11.5 30.7 3
MW11-2 11/16/93 11/8.8/9 7.66/1.49/1.54 650/580/640 4.89/7.45/12.7/5.01 193 1.1
MW11-3 11/5/93 10.4/11/11.5/12 7.18/7.48/7.38/7.34 700/750/750/750 6.02/4.25/1.1/1.53 5.4 0.8
MW11-4 11/4/93 8.8/10.3/10.6/11.7/11.3 7.10/7.1477.02/7.53/1.7 550/550/600/650/600 16.7/.05/2.42/2.15/.75 12.5 5
MW13-1 12/8/93 6.5/7.25/7.25/725/725/5/3.5 | 7.3/7.33/7.32/7.24/1.23(1.44/1.37 420/425/430/425/425/410/410 1000+/1000+/318/241/80/105/1.1 6.6 72
MW13-2 11/9/93 12.7/12.7/122 7.23/1.32712 3000/3100/3050 112720 354 3
MWi13-3 12/13/93 DRY
MW13-4 12/15/93 3.5/7/6/5.5/5.5 7.177.22/6.86/7/6.9 750/700/650/700/650 1000/1000/1000/44.3 32.5 5
MW13-5 11/9/93 10.5/6.5/8 7.58/7.34/7.58 550/650/600 1.48/1.14/4.57 27 3
MW13-6 12/15/93 5/5.5/5.5/6 7.53/7.5/1.43 425/400/415 324/35.6/20.1 17.85 2.8
MW13-7 DRY
MW57-1 12/2/93 5/3.5/4.5 7.82/1.68/8.03 260/260/220 7.5/8.6/4.5 10 2.7
MW57~2 12/7/93 7/116/6.5/6.5 7.5/12/12/12/16(1.1/12 890/895/880/880/900/900 192/50.6/10.4/6.2 29.75 5.5
MW57-3 12/7/93 6/1.7 395/390/405 19 189 43

Note:

1. All wells were developed by the surge and pump method.
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TABLE 2.2 - 3

MONITORING WELL FIELD SAMPLING INFORMATION

SENECA ARMY DEPOT

3 AOCs
MONITORING INDICATORS GALLONS STANDING WATER | WELL VOLUMES
WELL DATE TEMPERATURE pH CONDUCTIVITY TURBIDITY REMOVED VOLUME REMOVED

(°C) (standard units) (pmhos/cm) (NTUs) (gal) (gal) (gal)
MW-11-1 01/18/94 4/4/45 75176175 400/370/380 0.6 6.25 2.00 3.13
MW-11-2 01/18/94 4/4/3.5 75174174 480/480/500 23 3.75 1.25 3.00
MW-11-3 01/24/94 5/5/5 7/71//7.1 750/750/725 13.9 3.30 1.10 3.00
MW-11-4 11/16/93 10.8/10.9/10.9 7217574 700/ 635 /650 2.25 0.74 3.04
MW-13-1 02/3/94 4/5/55 757174174 380/385/380 18.2 6.00 2.00 3.00
MW-13-2 11/18/93 119/11.4/11.6 7.1/73/172 3400 /3200 /3150 4.2 7.20 2.40 3.00
MW-13-3 DRY
MW-13-4 02/4/94 2/3/4 7271721171 650/700/750 8.07 4.50 1.50 3.00
MW-13-5 02/4/94 55/55 737173 600 /600 19.5 4.40 2.40 1.83
MW-13-6 02/4/94 3/15 781177 400/ 400 12.3 1.80 1.20 1.50
MW-13-7 DRY
MW-57-1 02/3/94 2/15 771177 265 /255 31.6 1.20 0.70 1.71
MW-57-2 02/3/94 3/3 72/72 900/900 27.4 1.80 1.00 1.80
MW-57-3 02/3/94 15/2/25 75173/17.5 350/345/350 8.9 2.61 0.87 3.00
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The wells were purged prior to sampling using a peristaltic pump with the dedicated Teflon
tube that extended to the bottom of the well. A low flow purging method was implemented
to obtain samples of groundwater which contained as few suspended particles as possible in
order to acquire groundwater samples with low turbidities.

The thickness of the silt 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 liter per minute (L/min) and the water was purged into a graduated S5-gallon bucket.
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 static water column

height measured before purging was initiated. 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.

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 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 had been 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 well was allowed to sit
for 24 hours prior to sampling at which time the water level was measured in the well. If the
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well had recovered to 95 percent of the original static level, then sampling of the well was
performed. 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.

For wells that were slow to recharge, purging continued until 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 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 in the sampling data sheet. The Teflon tube was slowly
raised to the 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. The water level was monitored with an electronic water level meter. Purging
of the well continued until one well volume had been removed. Minor adjustments in the
depth of the open end of the Teflon tube may have been made during this process, however,
the depth to water was not allowed to fall below the one half static water column height. If
during purging, the water level was lowered to an unacceptable depth, then the pump was
shut off and the well 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 have
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 well was allowed to sit for 2-1/2 hours prior to sampling at which time the water level was
measured in the well. If the well had recovered to 95 percent of the original static level, then
sampling of the well was performed. If the 95 percent recovery had not been 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.

Prior to collecting the sample, the Teflon purging tube was removed from the well and placed
into a clean plastic bag during sampling. To sample, the 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
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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.

Depending upon the activities performed at the AOC and the constituents of concern,
monitoring wells were sampled for most or all of the following parameters:

1. Target Compound List (TCL) for Volatile Organic Compounds (VOC) by NYSDEC
CLP

2, TCL for Semivolatiles, Pesticides and Polychlorinated Biphenyls (SVOs, Pesticides and

PCBs);

Target Analyte List (TAL) (Metals and Cyanide)

Method 8150 (Herbicides)

Method 8330 (Explosives)

Method 418.1 (Total Recoverable Petroleum Hydrocarbons)

Method 353.2 (Nitrates)

Method 340.2 (Fluoride)

@ N e W

The sampling order was as follows: 1) volatile organic compounds, 2) semivolatile organic
compounds, 3) metals, 4) cyanide, 5) explosives 6) pesticides, 7) herbicides, 8) Total
Recovered Petroleum Hydrocarbons (TRPH), 9) nitrates and PCBs, and 10) fluoride. The
sampling order allowed that metals were collected early in the sequence. Obtaining water
samples for metals that are truly representative of the aquifer was a primary goal of the
sampling procedure; therefore, collection of water for metals analysis was placed early in the
sequence. The results of the testing are discussed in detail in Section 4 of this report.

One round of water level measurements were completed for the monitoring wells. The water
level data have been used to determine the direction of groundwater flow within the

till/weathered shale aquifer. These data are presented and discussed in detail in Section 3.

227 Surface Water and Sediment Sampling Procedures

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 required. Temperature, conductivity, and pH of surface water were
measured directly in the field with calibrated meters. pH was measured with an Orion pH
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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.

23 SEAD-11: OLD CONSTRUCTION DEBRIS LANDFILL

Before this site investigation, it was anticipated that the landfill primarily contains
construction debris; however, the actual contents of the landfill were not known.

2.3.1 Chemicals of Interest

Presently, it is unknown what chemicals, if any, may have been disposed of in the landfill.
Consequently, PCBs, VOCs, SVOCs, explosive organics, and heavy metals are considered to
be potentially present.

232 Media To Be Investigated
Geophysics

Four 115-foot seismic refraction profiles were performed along two lines laid out
perpendicular to each other (Figure 2.3-1). Data from the surveys were used to determine
the direction of groundwater flow and adjust the location of the monitoring wells to locate
a well upgradient and a well downgradient of the AOC.

An electromagnetic survey, using an EM-31, and GPR surveys were conducted on the landfill
to delineate the limits of the landfill and to determine if any buried metallic objects are
present within the landfill. A 10-foot by 10-foot grid was established over the landfill for the
EM-31 Survey. The initial geophysical characterization consisted of collecting EM-31 data
over this grid. The EM-31 data was interpreted to delineate the waste boundaries. A total
of 25,390 linear feet of EM-31 surveys was conducted.
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Subsequent to the EM-31 survey,a GPR survey was performed. The GPR data was collected
along profiles spaced at 30-foot intervals to help delineate the landfill limits. A total of 8,420
feet of continous GPR profiles was conducted.

Soil Gas

A soil gas survey was performed on the fill area to determine if concentrations of volatile
organic compounds were present in the fill soil gas. This survey identified source areas of
VOCs within the fill.

Thirty-nine soil gas locations were established on the fill area within a specified grid. The
locations are shown on Figure 2.3-2. Soil gas samples were obtained from 31 of these
locations.

Soils

Borings: Three soil samples were obtained from one soil boring (SB11-3) drilled at a
background location (refer to Figure 2.3-3 and Table 2.3-1). Two borings (SB11-1 and -2)
were changed to test pits because of data from the geophysical and soil gas investigations.

Test Pits: Four test pits (TP) were excavated to the base of the landfill debris, to observe the
type of material present in the landfill and obtain soil samples. The four test pits were
located at geophysical or soil gas anomalies (Figure 2.3-3 and Table 2.3-1). Three samples
from each test pit were obtained for chemical analysis.

Groundwater

Four monitoring wells (MW) were installed at SEAD-11 with one monitoring well (MW11-1)
installed upgradient of SEAD-11 to obtain background water quality data (Figure 2.3-3). One
monitoring well was installed north of the landfill, one south, and one immediately
downgradient. For the workplan the presumed direction of groundwater flow at this AOC
was to the west-southwest and the geophysical survey confirmed this direction.

One monitoring well was installed at each location and was constructed so that the entire
thickness of the aquifer was screened. Following installation and development, one
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TABLE 2.3—-1

SOIL SAMPLING SUMMARY
SEAD - 11
SENECA ARMY DEPOT
3 AOCS
BORINGS
BORING WELL SAMPLE SAMPLE
NUMBER NUMBER NUMBER INTERVAL
SB11-3 MW11-1 SB11-3.1 0-2’
0 h g SB11-32 —a
SB11-3.6 10—-12
NS NS
MWi1-3 NS NS
MW11-4 NS NS
TEST PITS
TEST PIT SAMPLE SAMPLE SAMPLE
NUMBER COMMENTS NUMBER DEPTH
TP11-1 Grab Sample TP11-1.1 0-8"
- Grab Sample TP11-1.2 3.3
: S Grab Sample TP11-1.3 4
TP11-2 Grab Sample TP11-2.1 0-8"
s ; Grab Sample TP11-2.2 1.9
L Grab Sample TP11-2.3 8.1’
TP11-3 Grab Sample TP11-3.1 0—-1
S Grab Sample TP11-3.2 2—4
- o Grab Sample TP11-3.3 4-6
TP11-4 Grab Sample TP11-4.1 0-2
e Grab Sample TP11-4.2 2—4
Grab Sample TP11-4.3 4—6

Notes:

NS = Not Sampled

1) The sample number contains the sample location with a soil boring (SB), monitoring well (MW), or test pit (TP) identifier.
2) All samples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals,
cyanide, herbicides, explosives, nitrates, and TPH.
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groundwater sample was collected from each well and tested for the parameters listed in
Section 2.3.3.

233 Analytical Program

A total of 15 soil samples and four groundwater samples were collected from SEAD-11 for
chemical testing. All the samples were analyzed for the following: the TCL VOCs, SVOs,
and Pesticides/PCBs and TAL Metals and Cyanide according to the NYSDEC CLP SOW.
Explosive compounds were analyzed by EPA Method 8330, Herbicides were analyzed by EPA
Method 8150, Nitrates were analyzed by EPA Method 352.2, and Total Recoverable
Petroleum Hydrocarbons were analyzed by EPA Method 418.1. Thirty-one soil gas samples
were collected from the fill area and analyzed for volatile organic compounds. A summary
of the analytical program for SEAD-11 is presented in Table 2.1-3.

24 SEAD-13: IRFNA Disposal Site

The exact location of the pits used to dispose of IRFNA is unknown. An earlier investigation
of ERCE indicated that the pits were located near the west end of the East-West Baseline
Road on the south side of the road (ERCE 1991).

Abandoned aboveground piping was observed in the areas southeast and southwest of the
Duck Pond. Some of this piping could have been used during the IRFNA disposal project
as an emergency shower. An IRFNA disposal study stated that a deluge shower was used for
personnel decontamination.  Additionally, an abandoned water hydrant was observed
southwest of the Duck Pond. Possibly this water hydrant was used to supply water pressure
to the stainless steel ejector.

The pits were lined with limestone which neutralized some or all of the IRFNA. The
neutralized wastewater may have migrated to the water table. In addition to groundwater,
another potential migration pathway could be surface water via the Duck Pond.

241 Chemicals of Interest

The primary constituents of concern are heavy metals, nitrates, and fluoride.
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242 Media To Be Investigated
Geophysics

To locate the six abandoned disposal pits and to evaluate the potential presence of IRFNA
barrels in the subsurface, both GPR and EM-31 surveys were conducted. The GPR method
was used to identify areas of disturbed soils that could be associated with the IRFNA pits.
The EM-31 data was collected on profiles spaced at 10-foot intervals throughout the two
areas where the pits are presumed to be (Figure 2.4-1). EM-31 measurements were made
at 5-foot spacings along each profile. A total of 12,180 linear feet of EM-31 surveys was
conducted at SEAD-13. The GPR data were collected along profiles spaced at 20-foot
intervals. Additional GPR data were collected in order to delineate the extent of the pits.
A total of 7,495 linear feet of GPR surveys was conducted at SEAD-13.

Four 115-foot seismic refraction surveys were performed along two lines laid out
perpendicular to each other on each side of the Duck Pond. Data from the surveys were
used to determine the direction of groundwater flow, adjust the location of the monitoring
wells to located a well upgradient and a well downgradient of the AOC.

Soils

Ten borings were drilled at this AOC. Three soil borings were advanced within each of the
two disposal areas (refer to Figure 2.4-2 and Table 2.4-1) at locations tentatively identified
as IRFNA disposal pits. Two borings were also drilled on each side of the pond to obtain
soil quality data at a background location (SB13-1 and -4) and near the pond (SB13-3 and -6).
Three samples were collected from each boring.

Groundwater

A total of seven monitoring wells were installed at this AOC (Figure 2.4-2). One monitoring
well was installed upgradient of each of the two disposal areas to obtain background water
quality data (MW13-1 and 4). One well was located within each of the disposal areas
(MW13-2 and 5). One well was installed nera the downgradient edge of the west disposal
area (MW13-6) and two wells were installed near the downgradient edge of the east disposal
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TABLE 2.4-1

SOIL SAMPLING SUMMARY

SEAD — 13
SENECA ARMY DEPOT
3 AOCS
BORING WELL SAMPLE SAMPLE
NUMBER NUMBER NUMBER INTERVAL
SB13-1 MW13—1 SB13-1.1 0-2
s SB13-1.3 4~6
: » SB13-1.4 6—8’
SB13-2 MW13-2 SB13-2.1 0-2’
? : SB13-2.3 4-6
SB13-2.5 8-10°
SB13-3 MW13-3 SB13-3.1 0—2
MW3—7 SB13-3.3 4—6’
, SR SB13-3.5 8-10’
SB13—4 MW13—4 SB13-4.1 0-2’
’ Lt SB13-4.2 2—4
SB13-4.3 4-6
SB13-5 MW13-5 SB13-5.1 0—2’
L ' SB13-5.3 46
& SB13-5.5 8—10°
SB13-6 MW13—6 SB13-6.1 0-2’
G ‘ SB13-6.3 4-6’
_ o SB13-6.4 6—8’
SB13-7 No well installed SB13-7.1 0—2’
' ' SB13-7.2 2—4’
o o SB13-7.4 6—8’
SB13-8 No well installed SB13-8.1 0—2’
S ' SB13—-8.2 2—4’
i ; ,_ SB13-8.3 4-6
SB13-9 No well installed SB13-9.1 0-2’
: SB13-9.4 6—8
b SB13-9.6 10-12’
SB13-10 No well installed SB13—10.1 0—2’
Ga SB13-10.4 6—8’
SB13-10.5 8—10’

1) The sample number contains the sample location with a soil boring (SB) or monitoring well (MW) identifier.
2) All SEAD—13 samples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals,

cyanide, herbicides, nitrates, and fluoride.
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area (MW13-3 and -7). The presumed direction of groundwater flow at this AOC was to the
northwest for the pits east of the pond and to the northeast for the pits west of the pond.
The geophysical survey determined that groundwater flows west on the east of the pond and
east on the west side of the pond; i.e.,directly into the pond. As a result, the background
wells were moved slightly to the north and the two downgradient wells were moved to the
south of the proposed workplan locations.

Except at MW 13-3, one monitoring well was constructed at each designated location and was
screened over the entire thickness of the aquifer above competent bedrock. At MW13-3, an
additional shallower well, MW13-7, was installed and screened between 5.0and 7.0feet below
the ground surface. Both wells were dry. Following installation and development, one
groundwater sample was collected from five wells and tested for the parameters listed in
Section 2.4.3.

Surface Water and_Sediment

To assess the potential impact of the IRFNA disposal pits on adjacent surface water bodies,
three sediment and surface water sample sets were collected from within the Duck Pond
(Figure 2.4-2). One surface water and sediment sample set (SW13-3 and SD13-3) was used
to obtain background surface water and sediment quality data. The exact locations of the
other two sample sets were determined based on an inspection of the site. Criteria to select
these locations included stressed vegetation, proximity to the pits, and surface water discharge
points that originate from the area of the pits. Sediment and surface water sample sets were
collected at the same location and were tested for the parameter listed in Section 2.4.3.

243 Analytical Program

A total of 30 soil samples, 5 groundwater samples, 3 surface water and 3 sediment samples
were collected from SEAD-13 for chemical testing. All the samples were analyzed for the
following: the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and Cyanide
according to the NYSDEC CLP SOW. Herbicides were analyzed by EPA Method 8150,
Nitrates were analyzed by EPA Method 352.2,and fluoride was analyzed by EPA Method
340.2. A summary of the analytical program for SEAD-13 is presented in Table 2.1-3.
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25 SEAD-57: EXPLOSIVE ORDNANCE DISPOSAL AREA

Based on past operating practices, metals, nitrates and explosives from the detonation of
explosives could become adsorbed onto soil particles or migrate to groundwater. The
estimated direction of groundwater flow is southwest.

25.1 Chemicals of Interest

The primary chemicals of interest are heavy metals, nitrates, and explosive compounds.

25.2 Media To Be Investigated
Geophysics

Four 115-foot seismic refraction surveys were performed along two lines laid out
perpendicular to each other (Figure 2.5-1). Data from the surveys were used to determine
the direction of groundwater flow and adjust the location of the monitoring wells to locate
a well upgradient and a well downgradient of the detonation area and shallow depression.

To evaluate the potential of buried unexploded ordnance at the site, GPR and EM-31 surveys
were performed within the inner area of the circular 50-foot diameter bermed detonation area
and shallow depression. The EM-31 data was collected on a 5-foot by 5-foot grid within the
berm and on a 10-foot by 5-foot grid within the shallow depression. Where the EM-31 data
indicated anomalies possibly associated with buried metallic objects, a subsequent GPR survey
was performed to characterize the anomaly source. A total of 1,930 linear feet of EM and
1,815 linear feet of GPR surveys were conducted within SEAD-57.

Soils

Test Pits: Eleven test pits were excavated at SEAD-57: three on the berm (TP57-1, 3, and
4), two within the detonation area (TP57-2 and 5), five in the depressed area (TP57-6 to 10),
and at a background location (TP57-11) (refer to Figure 2.5-2 and Table 2.5-1). The test pits
were located at anomalies detected during the geophysical surveys in these three areas. If no
anomalies were detected within an area, the test pits were located as shown in the workplan.
Four soil samples were collected from each pit and composited into one sample per test pit.
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TABLE 2.5-1

TEST PIT SAMPLING SUMMARY

SEAD - 57
SENECA ARMY DEPOT
3 AOCS
TEST PIT SAMPLING SAMPLING |
NUMBER COMMENTS DEPTH
TP57-1 Composite of 4 locations in pit ¥
TP57-2 Composite of 4 locations in pit 3
TP57-3 Composite of 4 locations in pit 3
TP57-4 Composite of 4 locations in pit 3
TP57-5 Composite of 4 locations in pit 3.5
TP57-6 Composite of 4 locations in pit 325
TP57-7 Composite of 4 locations in pit 3.5
TP57-8 Composite of 4 locations in pit 3
TP57-9 Composite of 4 locations in pit 3.5
TP57-10 Composite of 4 locations in pit 3.75°
TP57-11 Composite of 4 locations in pit 3’

Notes:
1) The sample number contains the sample location with a test pit (TP) identifier.

2) All samples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals, cyanide,

herbicides, explosives, and nitrates.
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Surface Soils: Five surficial soil samples were obtained from 0 to 2 inches below grade from
locations east and west of the disposal area which are the dominant wind directions. Four
other surficial soil samples were obtained from around Building T2105. These locations are
shown on Figure 2.5-2.

Groundwater

Three wells were installed at SEAD-57, one upgradient (MWS57-1) for background water
quality data and two adjacent and downgradient (refer to Figure 2.5-2) to determine the
groundwater flow direction and determine if hazardous constituents have migrated from the
AOC. The presumed direction of groundwater flow at this AOC was to the northeast. The
geophysical survey showed the direction to the southwest. Adjustments to the location of
monitoring wells were based upon the seismic survey to assure wells were placed in
upgradient and downgradient locations. MW57-2, the designated downgradient well, was
moved to the southwest of the berm area, MW57-1, the designated upgradient well, was
moved to the northeast of the bermed area, and MW57-3 was moved northwest of the
shallow depression.

One monitoring well was constructed at each location and was screened over the entire
thickness of the aquifer above competent bedrock. Following installation and development,

one groundwater sample was collected from each well and tested for the parameters listed
in Section 2.5.3.

253 Analytical Program

A total of 20 soil samples and 3 groundwater samples were collected from SEAD-57 for
chemical testing. All these samples were analyzed for the following: the TCL VOCs, SVOs,
Pesticides/PCBs and TAL Metals and Cyanide according to the NYSDEC CLP SOW.
Explosives were analyzed by EPA Method 8330. Herbicides were analyzed by EPA Method
8150 and Nitrates were analyzed by EPA Method 352.2. A summary of the analytical
program for SEAD-57 is presented in Table 2.1-3.
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3.0 GEOLOGICAL, GEOPHYSICAL., AND HYDROLOGICAL SETTING
3.1 SEAD-11
3.1.1 Site Geology

Based on the results of the drilling program, till and calcareous black shale are the two major
types of geologic materials present on the site. The till lies stratigraphically above the shale.
Artificial fill comprises the elevated area and lies stratigraphically above the till. At the
drilling locations a very thin soil horizon was observed, with till present within one foot of the
ground surface.

At the Old Construction Debris Landfill there is a stratigraphic division within the till (an
upper and lower unit) which is defined more by a change in density than by a change in
composition. The density change occurs between 4.5 and 6.5 feet below the ground surface.
The relative density of the lower till, as measured by blow counts during split spoon sampling,
is greater than that for the upper till. Blow counts for the upper till are generally between
6 and 50 blows per 6 inches of penetration of the spoon, and for the lower till are between
50 and 120 blows or in some instances spoon refusal was encountered. The density change
may be explained by a difference in mode of deposition for the two till units, such that the
lower till (lodgement till) was deposited directly beneath a moving glacier, and the upper till
(ablation till) was deposited by a stagnant, ablating glacier. Another explanation may be
weathering of the upper portion of the till, rendering it less dense than the unweathered till
below. The till is light brown and composed of silt and clay, and some black shale fragments,
however, larger shale fragments (rip-up clasts) were observed at many locations near the till
weathered shale contact. Some fine sand lenses were also observed. Oxidized peds were
noted in the upper portions of the till.

Competent, calcareous black shale was encountered at depths between approximately 9 and
14 feet below the 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 (1 to 3 feet) is weathered.

3.1.2 Geophysics
3.1.2.1 Seismic Survey

The results of the seismic refraction survey conducted in SEAD-11 are shown in Table 3.1-1.
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TABLE 3.1-1

SEAD-11
EXPANDED SITE INSPECTION

RESULTS OF SEISMIC REFRACTION SURVEY

Profile Distance! Ground Water Table Bedrock
Elev.2 Depth Elev. Depth Elev.

P1 0 98.7 4.1 94.6
57.5 99.6 5.5 94.1

115 100.5 5.4 95.1

P2 0 91.3 11.0 80.3
575 90.0 10.9 79.1

115 894 10.0 79.4

P3 0 100.8 7.0 93.8
575 101.8 6.6 95.2

115 102.4 6.8 95.6

P4 0 121.6 53 116.3 15.8 105.8
575 1239 5.0 1189 16.9 107.0

115 125.8 5.2 120.6 13.5 112.3

1All distances are in feet.
2All elevations are relative elevations in feet.
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The seismic profiles detected 4 to 17 feet of till (1,100 to 5,400 feet per second) overlying
bedrock (11,500 to 13,100 ft/s). In particular, the till material includes loose, unsaturated till
(1,100 to 1,300 ft/s); compact unsaturated till (2,400 ft/s); and saturated till (5,000 to 5,400
ft/s).

Saturated till was detected only beneath profile P4 (see Figure 2.3-1 for profile locations).
At the locations of the other profiles, either saturated till was not present or the saturated
layer was too thin to be detected by the seismic refraction method. Profile P2 suggests that
a layer of compact, unsaturated till is present at a depth of 4 to 5 feet.

A review of the relative elevation of bedrock, presented in Table 3.1-1,demonstrates that the
bedrock surface slopes to the west following the slope of the surface topography.
Groundwater flow is also expected to be directed to the west, following the slope of the
bedrock surface.

3.1.2.2 EM-31 Survey

Figure 3.1-1 shows the apparent conductivity measured by the EM-31 survey at SEAD-11.
The extent of the construction debris landfill is clearly shown as the roughly circular zone of
low conductivity values occupying the central portion of the EM grid. Negative apparent
conductivities have been grouped together and represented by the lowest conductivity range
shown in the figure. The measured apparent conductivities over the landfill are
predominantly negative. The minimum conductivity was -94 millisiemens per meter (mS/m).
It is worth noting that negative conductivities are a physical impossibility. The Geonics EM-
31 is calibrated to measure apparent conductivity under certain limiting conditions, including
the assumption of a horizontally-layered earth model. Many of these assumptions are violated
at the construction debris landfill due to the presence of metallic debris within the fill layer.
The manner in which the EM-31’s signal interacts with subsurface metallic debris results in
negative conductivity values being calculated by the instrument’s software. Actually, the
quantity that is measured is proportional to the quadrature, or out-of-phase, component of
the EM field.

The EM grid was extended beyond the limits of the landfill to define background apparent
conductivities of the subsurface. A substantial change in the electrical properties of the soil
was observed across the site. The apparent conductivity increases by about 6 mS/m from
south to north across the EM grid. The higher conductivities in the northern portion of the
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site could be attributed to several factors, such as increased clay content in the soil or a
higher concentration of dissolved solids in the groundwater or soil moisture. Since the most
conductive area was located along the roadway, road salt should be considered a possible
explanation for the increase in the apparent conductivity.

The in-phase response of the EM-31 survey is shown in Figure 3.1-2. The extent of the
landfill is again clearly defined by the chaotic response occupying the main portion of the
surveyed area. The landfill can be divided into two parts on the basis of the in-phase
response: the northeastern one-half of the landfill generally shows higher in-phase values than
the southwestern portion. Since the in-phase response is particularly sensitive to ferrous
material, it is inferred that the northeastern portion of the landfill has a higher concentration
of buried metallic debris. A number of small isolated metallic objects were detected by the
in-phase response beyond the limits of the landfill. A lineament in the apparent conductivity
and in-phase response was detected along the south side of the roadway. This feature may
be caused by buried utilities.

3.123 GPR Survey

A ground penetrating radar (GPR) survey was also conducted to confirm the extent of the
construction debris landfill at SEAD-11. Figure 3.1-3 shows a typical radar record acquired
over the boundary of the landfill. The left side of the record shows the chaotic response and
multiple overlapping anomalies caused by buried debris. The right side of the record shows
the relatively uniform and homogeneous response of undisturbed soil. The boundary of the
landfill is generally marked by a sharp contact on the GPR records. The extent of the landfill
as determined by the GPR survey is identical to that established by the EM-31 survey.

In the previous section, it was noted that the baseline conductivity of the subsurface increases
towards the north within the study area. This change was also observed in the GPR records.
The records acquired beyond the limits of the landfill along the northern and western
portions of the grid exhibit weak, near-surface reflections (see Figure 3.1-3). This is
attributed to greater attenuation of radar waves travelling through more conductive soil. The
GPR records acquired in the southern portion of the site show strong subsurface reflections
and banding across much of the time window of the records. The deeper penetration and
stronger reflections are caused by the enhanced propagation of radar signals in more resistive
overburden.
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3.1.24 Test Pitting Program

Four test pits were excavated in SEAD-11 to characterize the types of geophysical anomalies
present within the landfill. The GPR and EM conductivity surveys detected dense
concentrations of overlapping anomalies throughout the landfill. The in-phase component
of SEAD-11 (Figure 3.1-2) delineated a zone of enhanced response in the northeast portion
of the landfill. Since the in-phase response is sensitive to ferrous material, it was inferred that
the northeastern portion of the landfill has a higher concentration of buried metallic debris.
Two test pit locations were selected to test this hypothesis. Test pit TP11-1 was excavated
in the center of the zone of elevated in-phase values, while TP11-2 was excavated in the
southwestern portion of the landfill (see Figure 2.3-2). Test pits TP11-3 and TP11-4 were
situated over the two highest VOC concentration anomalies detected from the soil gas survey.
TP11-3 was situated at soil gas sampling location SG2-1 which had a detected VOC
concentration of 6.6 ppmv (as TCE). Test pit TP114 was situated at soil gas sampling
location SG2-3 which had a detected VOC concentration of 14.6 ppmv (as TCE).

The test pit logs are presented in Appendix B. The thickness of fill at TP11-1 was
approximately 4 feet. As predicted by the in-phase response, much of the excavated material
was metallic debris, including various scrap metal, metallic rods, and metallic webbing. The
thickness of fill at TP11-2 was approximately 8 feet. Although abundant metallic material was
encountered, the dominant type of fill was nonmetallic, including soil, large concrete slabs and
fragments, and asphalt. The fill material at test pit locations TP11-3 and TP11-4 was similar
to that observed in test pit TP11-2. The predominant fill materials observed in these two test
pits were construction debris (concrete, glass,and nails) dark brown soil, gravel, and boulders.

3.13 Site Hydrology and Hydrogeology

Surface water flow from precipitation events is controlled by local topography. The west-
trending topographic gradient is relatively steep and uniform in areas north and south of the
landfill, but the gradient becomes less steep and somewhat irregular beyond the "toe" of the
landfill. Based on the topographic expression, surface water flow on most of the landfill
surface is to the north-northwest and it is likely to be captured by the east-west trending
swale located on the south side of Indian Creek Road. The swale drains west toward the
SEDA boundary. Some surface water likely drains off of the landfill "toe" where it collects
in a relatively flat area and eventually drains either to the north into the swale along Indian
Creek Road or to the south in a relatively straight drainage swale which is covered by
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vegetation. An elongate topographic low area that abuts the southeastern corner of the
landfill collects surface water which drains from the eastern portion of the site, between the
landfill and the SEDA railroad tracks.

The groundwater flow direction in the till/weathered shall aquifer is generally to the west
based on the groundwater elevations determined in four monitoring wells on April 4, 1994
(Table 3.1-2 and Figure 3.1-4). The groundwater flow contours were established using a
straight-line interpolation method between monitoring wells combined with some
modifications based on topographic expression of the land surface. The modifications were
necessary between wells that are separated by relatively large distances with significant
changes in topographic relief between them. The distribution of groundwater in the till
portion of the aquifer is characterized by moist soil with coarse-grained lenses of water-
saturated soil. At this site, some more saturated zones were noted at the base of the upper,
less dense till suggesting that in some locations the water may be perched on the upper
surface of the dense till. Recharge of groundwater to the wells during sampling was generally

poor.
3.2 SEAD-13
3.2.1 Site Geology

Based on the results of the drilling program, till and calcareous weathered shale are the two
primary types of geologic materials present on-site. The till lies stratigraphically above the
shale. Both of the materials were encountered at all but one of the drilling locations. It is
noteworthy that at one location (SB13-3/MW13-3) no black calcareous shale was encountered
during drilling to a depth of 23 feet. Collectively, the drilling data to not show an apparent
trend toward a thickening of overburden soils. However, data from SB13-3/MW13-3 in the
eastern disposal area indicate that the overburden thickens considerably near the eastern
shore of the Duck Pond where black shale is present greater than 23 feet below the ground
surface.

At the IRFNA Disposal Site there is a stratigraphic division within the till (an upper and
lower unit) which is defined more by a change in density than by a change in composition.
The density change occurs between approximately 5 and 6 feet below the ground surface.
The relative density of the lower till, as measured by blow counts during sampling are
generally between 10 and 50 blows per 6 inches of penetration of the spoon, and for the
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TABLE 3.1-2
SEAD-11, GROUNDWATER MONITORING WELL WATER LEVEL SUMMARY

SENECA ARMY DEPOT
SEAD-11
TOP OF PVC WELL DEVELOPMENT SAMPLING WATER LEVEL MEASUREMENTS
MONITORING|  CASING DEPTH TO GROUNDWATER DEPTH TO GROUNDWATER DEPTH TO GROUNDWATER
WELL ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION

NUMBER (MSL) DATE __ WATER TOC (FT) (MSL) DATE __ WATER TOC (FT) (MSL) DATE _ WATER TOC (FT) (MSL)
MW11-1 685.18| 12/17/93 348 681.70| 1/18/94 431 680.87| 4/4/94 2.85 682.33
MW11-2 660.73| 11/23/93 5.92 654.81| 1/18/94 4.37 656.36|  4/4/94 345 657.28
MW11-3 657.26| 11/6/93 102 647.06| 1/24/94 484 652.42| 4/4/94 2.97 654.29
MW11—-4 657.77| 11/6/93 103 647.47| 11/16/93 8.86 648.91|  4/4/94 2.6 655.17

HAENG\SENECA\3SWMU\TABLES\SD11ELEV.WK3
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lower till are between 50 and 120 blows or spoon refusal. The density change may be
explained by a difference in mode of deposition for the two till units, or by weathering of the
upper portion of the till, rendering it less dense than the unweathered till below. The till is
light brown and composed of silt and clay, and some black shale fragments. Oxidized ped
were noted in the upper portions of the till.

Competent, calcareous black shale was encountered at depths between approximately 7 and
greater than 23 feet below the ground surface. The elevations of the competent bedrock
determined during the drilling and seismic programs indicate that the shale slopes generally
to the west in the eastern disposal area and exhibits no trend in the western disposal area.

3.2.2 Geophysics
3.2.2.1 Seismic Survey

A total of seven seismic profiles were conducted at SEAD-13: four on the east side of the
pond and three on the west. The results of the seismic refraction survey are presented in
Tables 3.2-1 and 3.2-2. The profiles detected from 7 to more than 20 feet of till (1,100 to
7,900 ft/s) overlying bedrock (9,500 to 11,700 ft/s). In particular, the till material included
unsaturated till (1,100 to 2,100 ft/s), saturated till (4,200 to 6,300 ft/s), and dense glacial till
(7,900 ft/s).

Several of the seismic profiles, including P1, P2, and P7, were conducted on saturated ground.
However, seismic velocities characteristic of saturated till were interpreted to be located at
a depth of 3 to 6 feet along these profiles. It is common in swampy areas to encounter a low-
velocity near-surface layer. This may be attributed to the effects of entrapped gas in swamp
deposits and the inability of the seismic method to accurately resolve layers substantially
thinner than the wavelength of the seismic energy. In spite of these limitations, a review of
Table 3.2-1 suggest that groundwater flows to the west or northwest at the eastern site. The
seismic survey conducted at the western site shows groundwater at a uniform level; therefore,
a flow direction cannot be determined.

Unusually low bedrock velocities (9,400 to 9,500 ft/s) were detected on the east side of the
pond. These velocities are characteristic of weathered rock. Profile P1 measured a basal
velocity of only 7,900 ft/s, which is within the expected range of dense glacial till. Based on
the seismic survey, it is likely that the depth to competent bedrock exceeds 20 feet beneath
profile P1. Monitoring well MW13-3, drilled on the eastern side of the pond, was augured
to a depth of 23 feet without encountering refusal (i.e., competent shale).
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TABLE 3.2-1

SEAD~13, EAST
EXPANDED SITE INSPECTION
RESULTS OF SEISMIC REFRACTION SURVEY

Profile [Distance! | Ground Water Table Glacial Till Bedrock
Elev.2 Depth Elev. Depth Elev. Depth Elev.
P1 0 100.0 32 96.8 9.7 90.3 >20.0 <80.0
57.5 99.3 3.8 95.5 10.5 88.8 >20.0 <79.3
115 99.2 3.0 96.2 8.1 91.1 >20.0 <79.2
P2 0 99.8 3.6 96.2 13.2 86.6
575 994 34 96.0 10.3 89.1
115 994 4.0 954 12.0 874
P3 0 102.3 6.6 95.7
57.5 103.1 9.6 93.5
115 103.2 4.6 98.6 12.6 90.6
P4 0 101.6 5.0 96.6 15.0 86.6
57.5 101.1 53 95.8 14.6 86.5
115 101.4 4.3 97.1 13.7 87.7

1All distances are in feet.
2A]ll elevations are relative elevations in feet.



TABLE 3.2-2
SEAD-13, WEST

EXPANDED SITE INSPECTION

RESULTS OF SEISMIC REFRACTION SURVEY

Profile Distance? Ground Water Table Bedrock
Elev.2 Depth Elev. Depth Elev.
P5 0 100.0 31 96.9 12.5 87.5
57.5 99.4 31 96.3 11.9 87.5
115 99.5 3.1 96.4 6.9 92.6
P6 0 100.1 4.3 95.8 9.5 90.6
57.5 100.2 3.9 96.3 12.0 88.2
115 100.5 3.0 97.5 9.4 91.1
P7 0 99.7 6.0 93.7 13.6 86.1
57.5 100.0 5.7 94.3 16.0 84.0
115 100.3 5.6 94.7 17.7 82.6

1All distances are in feet.
2All elevations are relative elevations in feet.




SENECA THREE SWMU MODERATE ’ DRAFT FINAL ESI REPORT

3222 EM-31 Survey

Figure 3.2-1 shows the apparent conductivity measured at both sites within SEAD-13. The
eastern site shows a pronounced linear anomaly projecting from the western edge towards the
center of the EM grid. This feature is attributed to a pipe, two inches in diameter, that can
be seen on the ground surface. This pipe terminates at the vertical shower pipe located in
the west-central portion of the grid. The other pronounced EM anomaly at the eastern site
is a zone of elevated conductivities in the central and northern portions of the grid. The
extremely high conductivities measured in the groundwater from MW13-2 suggest that this
EM anomaly represents a groundwater plume with a high concentration of dissolved solids.
It is likely that the groundwater contains dissolved salts, a by-product of the former activities
at this site which involved the disposal and neutralization of acids. The suspected plume
originates in the area of the former pits and extends towards the west-northwest presumably
following the direction of groundwater flow.

The apparent conductivity measured in the grid on the west side of the pond shows several
anomalies, each attributed to pipes. The pronounced north-treading zone of elevated
conductivities occurring the western portion of the grid is caused by a pipe running parallel
to the EM lines. A second pipe treading east to west, is marked by a linear zone of low
conductivities originating near the northern edge of the grid. Low conductivities are
measured by the EM-31 directly over a pipe if the boom of the instrument is oriented
perpendicular to the pipe. The reverse is true if the pipe is parallel to the orientation of the
boom. Alignment of EM anomalies suggests that this second pipe connects with the pipe
located on the east side of the pond. The apparent conductivity anomaly in the eastern
portion of the EM grid is caused by a third pipe running between a water valve seen
protruding from the pond and the vertical shower head located in the eastern portion of the
grid.

The in-phase response of the EM survey at SEAD-13 is shown in Figure 3.2-2. The eastern
site shows a generally featureless response. A weak signature from the pipe is evident on the
western side of the grid. A small isolated anomaly is located directly south of the pipe. The
circular in-phase anomaly along the southern edge of the grid is the effect of metallic debris
lying on the surface. The in-phase response from the grid located west of the pond is
dominated by the north- to south-trending pipe running through the surveyed area.
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3.2.2.3 GPR Survey

A GPR survey was conducted at both eastern and western sites of SEAD-13 to determine the
location of the former IRFNA disposal pits. Data quality was degraded in certain areas due
to standing water from recent rainfall. Penetration was limited to less than 30 nanoseconds
(ns) or about 3 to 4 feet.

Preparation for the geophysical surveys involved the cutting of tall grass, brush, and small
trees throughout the area of investigation. Following the removal of vegetation, 7 or 8
former pits were identified east of the pond by visual inspection. The pits were typically 10
to 15 feet wide by 40 to 50 feet long. The pits were stacked north to south across the central
portion of the geophysical grid.

Figure 3.2-3 shows a GPR transect across several of the former IRFNA disposal pits. The
pits are characterized by a disruption in the normal layering of the overburden. Without prior
knowledge concerning the location of these pits, positive identification from the GPR records
alone would have been impossible. The amplitude of the GPR reflections in the vicinity of
the former pits was unusually weak. This is the effect of enhanced attenuation of the radar
signal due to the higher ground conductivity in this area, as demonstrated by the EM survey.

No evidence of former pits was found on the west side of the pond. There were no well-
defined zones of sparse vegetation, no elongate depressions in the surface topography, no
crushed limestone visible on the surface, and no geophysical response that would suggest the
presence of former pits.

3.2.3 Site Hydrology and Hydrogeology

Surface water flow from precipitation events is controlled by local topography although very
little relief is present on the eastern and western IRFNA disposal areas. In general, the
topography of the land slopes toward the Duck Pond, which separates the two disposal areas
and is a sustained surface water body. Both areas abut the shoreline of the pond. Because
no well developed drainage swales are present at either disposal area, it is likely that surface
water ponds on the ground surface and eventually drains into the nearby Duck Pond.

The Duck Pond is fed from the south by a small stream which enters at a cove and wetland
area. A beaver dam is also located near the intersection of the stream with the pond. The
outflow for the pond is approximately 3500 feet north of the disposal areas.
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The groundwater flow direction at the eastern disposal area is to the west-northwest and on
the western disposal area is to the east-northeast; groundwater generally flows toward the
Duck Pond at both areas. These flow directions are based on groundwater elevations
measured in 6 monitoring wells on the site on April 4, 1994 (Table 3.2-3 and Figure 3.2-4).
The groundwater contours were established using a straight-line interpolation method
between monitoring wells. The elevations determined at the location of well MW13-3 (a
deep overburden well) and MW13-7 (a shallow overburden well) are not believed to
represent the true water table. Well MW13-3 is screened in the dense till and has very little
water in it. The shallow well, MW13-7, is screened in the upper, less dense till. The
anomalous water table elevation in MW13-7 may be due to a lack of stabilization in the well
prior to the measurement. The elevation of the water in the Duck Pond is 668+ feet as
determined from the photogrammetric reduction of the areal photos with a ground truth
survey, which lends more support for the contention that the elevation of the water table in
MW13-7 is not representative of static groundwater conditions. The groundwater elevation
data collected from monitoring wells MW13-4 and MW 13-5 on November 13, 1993, indicated
that the groundwater flow direction in the western portion of the SEAD-13 was to the west-
southwest. This flow direction is approximately opposite to that which was established from
the April 4, 1994 groundwater elevation survey indicating that significant seasonal changes in
groundwater flow directions may occur in the western portion of SEAD-13.

The distribution of groundwater in the till portion of the aquifer is characterized by moist soil
with occasional coarse-grained lenses of water-saturated soil. In some locations the weathered
shale horizon was water-saturated. Recharge of groundwater to the wells during sampling was
generally fair to poor.

33 SEAD-57
3.3.1 Site Geology

Based on the results of the drilling program, till and calcareous black shale are the two major
types of geologic materials present on-site. The till is stratigraphically above the shale. In
most borings, a thin soil horizon was observed within one foot of the ground surface. The
depths of the borings at this site were up to 7 feet below the ground surface. The till is
between 3.5 and 5 feet thick, which is considered to be thin compared to other locations at
SEDA. The till is light brown to olive-gray and composed of silt and clay with a few shale
fragments. Oxidized peds were also noted in the till.
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TABLE3.2-3
SEAD-13, GROUNDWATER MONITORING WELL WATER LEVEL SUMMARY

SENECA ARMY DEPOT
SEAD--13
TOP OF PVC WELL DEVELOPMENT SAMPLING WATER LEVEL MEASUREMENTS
MONITORING CASING DEPTHTO GROUNDWATER DEPTHTO GROUNDWATER DEPTHTO GROUNDWATER
WELL ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION

NUMBER (MSL) DATE WATER TOC (FT) (MSL) DATE WATER TOC (FT) (MSL) DATE  WATERTOC (FT) (MSL)
MWI13-1 673.16| 1/9/94 4.62 668.54( 2/3/94 3.14 670.02|  4/4/94 2.82 670.34
MW13-2 672.32] 11/10/93 3.95 668.37| 11/18/93 3.72 668.60 |  4/4/94 329 669.03
MW13-3 671.31} 11/6/93 DRY NA| 2/3/94 DRY NA| 4/4/94 24.82 646.49
MW13—4 670.791 11/10/93 3.13 667.66| 2/4/94 3.13 667.66( 4/4/94 2.79 668.00
MW13-5 671.23| 11/10/93 9.80 661.43| 2/4/94 3.90 667.33( 4/4/94 3.31 667.92
MW13-6 672.11| 1/10/94 5.00 667.11| 2/4/94 3.76 668.35|  4/4/94 2.94 669.17
MW13-7 669.28| 3/4/94 DRY NA| 2/4/94 NS NA| 4/4/94 6.92 662.36

HAENG\SENECA\3SWMU\TABLES\SD13ELEV.WK3
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

Competent, calcareous black shale was encountered at depths between approximately 6 and
7 feet below the ground surface. The elevations of the competent shale 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 (2.5 to 3 feet) is weathered.

The U-shaped berm is composed of soil that was scraped from the surface in the immediate
vicinity of the site.

332 Geophysics
3.3.2.1 Seismic Survey

The results of the seismic refraction survey conducted in SEAD-57 are shown in Table 3.3-1.
The seismic profiles detected about 4 to 6 feet of unsaturated till (1,150 to 1,300 ft) overlying
bedrock (10,400 to 12,500 ft/s). Saturated till was not detected by the seismic survey. Due
to inherent limitations of the seismic refraction method, a thin layer of saturated till (<2 feet)
overlying the bedrock surface would be undetectable.

The relative elevation of the bedrock surface, as determined by the seismic survey, indicates
that the bedrock slopes to the southwest, generally following the surface topography.
Groundwater flow is also expected to be to the southwest, following the slope of the bedrock
surface.

3.3.2.2 EM-31 Survey

Figure 3.3-1shows the apparent conductivity measured in the two grids surveyed at SEAD-57.
The grid within the bermed area revealed two anomalies in the southern portion of the grid.
The broad conductivity low along the northeast corner of the grid is likely caused by natural
variations in the apparent ground conductivities of the soils comprising the berm. The area
surveyed in the shallow depression west of the access road also revealed two anomalies: one
located in the west central portion of the grid and the other located along the southwestern
edge. In general, the bermed area yielded higher apparent conductivities than the shallow
depression.

The in-phase response of the EM-31 survey is shown in Figure 3.3-2. The four anomalies
identified by the apparent conductivity are also evident in the in-phase component. The in-
phase response suggests that the sources of these anomalies are metallic objects. Follow up
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TABLE 3.3—-1
SEAD-57
EXPANDED SITE INSPECTION

RESULTS OF SEISMIC REFRACTION SURVEY

Profile Distance? Ground Bedrock
Elev.2 Depth Elev.

P1 0 100.0 6.4 93.6
57.5 100.5 6.0 94.5

115 100.3 6.0 94.3

P2 0 101.6 4.1 97.5
57.5 100.5 53 95.2

115 100.0 55 94.5

P3 0 101.5 54 96.1
575 101.3 59 954

115 101.1 52 959

P4 0 104.9 6.2 98.7
57.5 105.7 5.8 99.9

115 105.9 6.2 99.7

1All distances are in feet.
2All elevations are relative elevations in feet.
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

inspection revealed that the EM anomaly in the southwest corner of the shallow depression
was caused by the steel lid of a drum. Test pits excavated two of the other three EM
anomalies (discussed in Section 3.3.2.4).

3.3.23 GPR Survey

A GPR survey was conducted along the same transects as the EM survey. The deepest
reflectors noted on the GPR records were located at a two-way travel time of about 20 ns
which corresponds to a depth of about 4 feet. Abundant GPR anomalies were identified
within both grids surveyed. Most of the GPR anomalies were localized hyperbolic reflectors.
Figure 3.3-3 shows a typical hyperbolic anomaly located at a profile distance of about 132 feet
along transect A-A’ (Figure 2.541). Figure 3.3-4 shows a shallow horizontal reflector located
from 75N to 100N along transect B-B’. The identification of the sources of the GPR
anomalies are discussed in the following section on the test pitting program.

3324 Test Pitting Program

A total of 7 test pits were excavated in SEAD-57 to characterize the sources of geophysical
anomalies. Two test pits were excavated within the bermed area (TP57-2 and TP57-5), and
five test pits were excavated in the shallow depression (TP57-6 through TP57-10).

The test pit logs are presented in Appendix B. The EM anomaly in the southeastern portion
of the bermed area was excavated by TP57-2. Various metallic debris was found, including
the rusted possible remains of a drum. Test pit TP57-5 was centered on a linear GPR
anomaly within the bermed area. No buried objects were found in this test pit; the anomaly
may be attributed to a zone of clay found in this area.

The five test pits excavated within the shallow depression were centered on GPR anomalies,
one of which coincided with an EM anomaly. In only two of the five test pits were the likely
sources of the anomalies identified. Test pit TP57-6 identified the shallow horizontal
reflector as a layer of shale located at a depth of about 1 foot (Figure 3.3-4). The GPR
anomaly at TP57-7 was attributed to four buried sand bags, but the EM anomaly at this
location was not identified. The sources of the GPR anomalies at the other three locations
were not identified, including the hyperbolic anomaly shown in Figure 3.3-3. GPR commonly
produces spurious anomalies that cannot be attributed to any obvious subsurface objects or
features. Such anomalies may be produced by localized changes in the electrical properties

of the soil.
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

333 Site Hydrology and Hydrogeology

Surface water flow from precipitation events is controlled by local topography on the site.
Surface water on the site would likely be collected in one of three north-south trending
swales which originate near the paved road in the northern portion of the site and drain to
the south. One swale is located east of the berm and the other two are between the berm
and the unpaved access road. Immediately north of the road is a local topographic high
where the ground elevation is greater than 634 feet. Topography on-site slopes to the south
and southwest, however, in the eastern portion of the site it slopes gently to the east,
indicating that there may be a local surface water flow divide in this area. The easternmost
drainage swale which drains predominantly to the south on-site eventually bends to the east.

The groundwater flow direction in the till/weathered shale aquifer on the site is to the
southwest based on the groundwater elevations determined for three monitoring wells on
April 4, 1994 (Table 3.3-2and Figure 3.3-5). Based on topographic expression, it is likely that
in the northwestern portion of the site the groundwater flow is more toward the south. It
is also noteworthy that in the far eastern portion of the site groundwater flow may be to the
east or northeast based on topographic information (i.e.,the topographic high defined by the
634- and 632-foot contours). The easterly flow is further supported by the close proximity
of a groundwater divide at the nearby OB/OD grounds which, if extended to the south, would
generally correspond to the location of the suspected divide on the Explosive Ordnance
Disposal Area. Groundwater that flows east or northeast on the site would eventually
discharge to Reeder Creek, which is located approximately 1500 feet to the northeast. The
current array of wells at the Explosive Ordnance Disposal Area can not confirm the presence
of the suspected divide.

In general, the distribution of groundwater in the till/weathered shale aquifer is characterized
by moist soil with coarse-grained lenses of water-saturated soil. Recharge to the wells during
groundwater sampling was fair.
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TABLE 3.3-2
SEAD-57, GROUNDWATER MONITORING WELL WATER LEVEL SUMMARY

SENECA ARMY DEPOT
SEAD-57
TOP OF PVC WELL DEVELOPMENT SAMPLING WATER LEVEL MEASUREMENTS
MONITORING| CASING DEPTH TO GROUNDWATER DEPTH TO GROUNDWATER DEPTH TO GROUNDWAIER
WELL ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION
NUMBER (MSL) DATE  WATER TOC (FT) (MSL) DATE _ WATER TOC (FT) (MSL) DATE _ WATER TOC (FT) (MSL)
MW57-1 634.17| 1/11/94 485 629.32| 2/3/94 4.14 630.03|  4/4/94 2.84 631.33
MWS57-2 631.48| 12/19/93 2.77 628.71| 2/3/94 3.42 628.06| 4/4/94 2.83 628.65
MW57-3 629.83| 12/19/93 3.09 626.74| 2/3/94 4.08 625.75|  4/4/94 2.81 627.02

H:\ENG\SENECA\3SWMU\TABLES\SDS7ELEV.WK3
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

4.0 NATURE AND EXTENT OF CONTAMINATION

This section discusses the nature and extent of contaminants at each site based on the
chemical analysis results for each sample. To evaluate whether each media (soil, groundwater,
surface water, and sediment) is being impacted, the chemical analysis data were compared to
available New York State and Federal standards, guidelines, and criteria. Only those state
standards which are more stringent than federal requirements were used as criteria. For
organics contaminants, the organic carbon normalized criteria were adjusted by applying a
total organic carbon (TOC) content of one percent to the criteria. Specific TOC data were
not collected during this ESI. A TOC content of 1% was used as an estimated value for the
purposes of organic analyte concentration reporting.

The criteria for soils are listed in the NYSDEC Technical and Administrative Guidance
Memorandum (TAGM) titled "Determination of Soil Cleanup Objectives and Cleanup Levels"
(HWR-92-4046) issued in November 1992. This document, which contains the criteria for
soil clean-up levels, has not been promulgated and the criteria are guidelines only. NYSDEC
took into account the Contract Required Quantitation Limits (CRQLs) when they developed
the guideline concentrations for the TAGM.

For the metals, the criteria used in this report were the greater of two values: the listed
TAGM guideline or the SEDA background concentration. Site background values were
calculated as the 95th UCL (Upper Confidence Level) of the mean for background
concentrations of metals in the soil located at SEDA. The data for the site background
concentrations were compiled from the background samples collected at the Ash Landfill site,
the OB ground site, and the AOCs investigated for this ESI. Table 1.1-3 lists the 95th UCL
of the mean for the metals analyzed in this investigation. The TAGM guidelines were used
for the following metals: antimony, arsenic, barium, beryllium, cadmium, cobalt, lead,
mercury, selenium, and vanadium. The SEDA background soil concentrations were used for
the following metals: aluminum, calcium, chromium, copper, iron, magnesium, manganese,
nickel, potassium, silver, sodium, thallium, and zinc.

In addition to guidelines for specific compounds, the TAGM also lists soil cleanup objectives
for groups of compounds and SVOs that do not have a specific guideline:

Page 4-1
Junc 1995 KN\SENECA3SWMUMODMTEXT\SECTION .4



SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

Maximum_Concentration

Total VOCs 10 ppm
Total SVOs 500 ppm
Individual SVOs 50 ppm
Total Pesticides 10 ppm

The groundwater criteria which were applied to this ESI study were the NYSDEC Class GA
Standards and Guidelines. Because New York State has promulgated the Class GA
standards, they are legally enforceable.

Surface water criteria were the most stringent criteria from the following guidelines:

° NYSDEC Water Quality Regulations for Surface Water and Groundwaters
(6NYCRR Parts 700-705)

° USEPA Water Quality Criteria Summary and Updates. These include the freshwater
acute and chronic criteria.

All values, including NYSDEC surface water criteria, EPA freshwater acute criteria, and EPA
freshwater chronic criteria, were listed in the surface water data tables in this section.

For the metals chromium, copper, lead, nickel, and zinc, the EPA chronic and acute criteria
values were developed from equations in the Updates #1 and 2 which are based on the
surface water hardness. The standards for the hardness dependent values were calculated
using an average hardness of 300 mg/l, which was derived from calcium and magnesium
concentrations at surface water locations in SEADs-4, 13, 26, and 45 where:

total hardness = 2.5(Ca*? + 4.1(mg*?.

and Ca*™? and Mg*® concentrations were values from the 3 Moderate and 7 High
Priority AOC Analytical results.

The average water hardness for the SEDA site was calculated to be 300 ppm.
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The data tables included in this Section list only those constituents which were detected in
the samples from that AOC. The complete data tables, which include all the constituents
which were analyzed, are included in Appendix E.

Sediment criteria were guidance values from the NYSDEC Bureau of Environmental
Protection Division of Fish and Wildlife. The most stringent of the sediment criteria for
wildlife, human health, or for aquatic life were used as the criteria. All of these values were
listed in the sediment data tables in this section. For metals, the criteria were the more
stringent of the criteria for aquatic life or the Limit of Tolerance (LOT) values (listed in the
same document as the criteria), which are defined as concentrations which would be
detrimental to the majority of species, potentially eliminating most.

4.1 SEAD-11

4.1.1 Introduction

A 39 point soil gas survey was conducted on the landfill. Additionally, 5 surface and 10
subsurface soil samples were collected from soil borings and test pits completed at SEAD-11.
Lastly, four monitoring wells were installed and sampled as part of this investigation. The

following sections describe the nature and extent of contamination identified at SEAD-11.

4.1.2 Soil Gas

4.1.2.1 Introduction

This section presents the results of the soil gas survey at the Old Construction Debris
Landfill. The intent of this survey was to locate areas on and in the immediate vicinity of the
landfill that have been impacted by volatile organic compounds. Soil gas samples were
collected at 31 of 39 sample locations on the grid shown in Figure 2.3-2. At eight of the
locations, collection of soil gas was precluded by the high water table which filled the soil gas
sampling tube with groundwater after it was driven into the ground.

4.1.2.2 Soil Gas Results and Summary

The results of the soil gas survey are summarized in Table 4.1-1. For the soil gas data,
detector responses were used in conjunction with calibration curve data to calculate
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Table 4.1—-1

Summary of Soil Gas Results

Seneca Army Depot
SEAD-11
Sample Location OVM Screen Concentration
Name Easting Northing (ppm) (ppmV as TCE)
SG 0,0 743470.7 987372.538 no data no data
SG 0,1 743568.5 987374.731 0.0 0.2
SG 0,2 743668.5| 987375.4469 no data no data
SG 0,3 743765.7 987395.8324 no data no data
SG 0,4 743867.8| 987419.4692 0.0 0.6
SG 0,5 743969.4 987441.8642 no data no data
SG 1,0 743467.9| 987473.2255 0.0 0
SG 1,1 743564.6| 987488.5735 0.0 0.5
SG 1,2 743667.2|  987475.3362 0.0 1
SG 1,3 743767.4| 987476.1975 3.0 1.2
SG 1,4 743867.2|  987499.1956 no data no data
SG 1,5 743971 987477.7634 0.0 0
SG 2,0 743467 987573.5014 0.0 0.1
SG 2,1 743567.1 987573.3771 9.2 6.6
SG2,2 743664.2|  987574.4089 3.0 0
SG 2,2A 743664.5| 987594.6074 0.0 0.5
S$G 2.5,2.5 743715.5| 987624.9052 3.0 0.7
SG23 743766.8|  987578.3305 12.3 14.6
SG 24 743865.7| 987578.8576 3.0 0.6
SG 2,5 743965.6| 987610.5863 0.0 08
SG 3,0 743496.9| 987661.8324 0.0 0.2
SG 3,1 743566.3 987672.6855 0.0 0.1
S$G3,2 743664.8| 987675.4015 0.9 32
SG3,3 743765.2| 987676.5335 3.2 4.9
S5G 3,4 743863.2|  987678.5625 1.3 1.2
SG3,5 743963.6| 987681.7443 1.3 1.8
SG 4,0 743414.5| 987771.1101 no data no data
SG 4,1 743576.1 987763.2403 0.0 0.6
SG 4,2 743662.8| 987775.5407 0.9 0.9
SG 4,3 7437619 987775.1712 0.4 1
SG 4,4 743863.4| 987779.2466 3.2 1
SG 4,5 743962 987780.9374 1.3 0.1
SG 5,0 743413.7 987850.044 0.0 0.1
SG 5,1 743561.3 987852.6556 no data no data
SG 5,2 743661.8 987854.4705 no data no data
SG 5,3 743762.1 987855.946 5.0 0
SG 5,4 743862.6| 987855.6674 0.0 0
SG 5,5 743960.7| 987860.7673 0.0 0.9
SG X 743740.3 987650.7193 0.0 2.5
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concentrations which are expressed as TCE in parts per million by volume (ppmv). Table 4.1-
1 shows the concentrations of volatiles calculated at each sampling point as well as the results
of the OVM screening (maximum value) of the soil gas prior to sampling.

The spatial distribution of the soil gas data is shown in Figure 4.1-1. The most noteworthy
result is the presence of two areas on the landfill where elevated concentrations of volatiles
in soil gas were detected. The highest of the two concentrations is located at point SG2-3
(14.6 ppmV as TCE). The next highest concentration is located at SG2-1 (6.6 ppmV as
(TCE) which is approximately 100 feet west and hydrologically downgradient of SG2-3. Up
to five individual compounds were identified in the two soil gas samples, although more peaks
were present in the chromatograms. The positively identified compounds that were present
in sample SG2-3 included vinyl chloride, 1,2-dichloroethene, trichloroethene, toluene, and
ethylbenzene. Sample SG2-1 contained mostly 1,2-dichloroethene and trichloroethene.
These two areas may be attributed to the same release, although at a sample point located
midway between them no volatiles were detected. The areas impacted by elevated
concentrations of volatiles in soil gas appear to be limited, as the surrounding data tend to
show little or no volatile organics. To summarize, the data indicate that the west-central
portion of the landfill has been impacted by volatiles, however, the concentrations are
relatively low and the extent of the impacts are limited. There is no indication that soil gas
west and hydrologically downgradient of the landfill has been impacted.

Two test pits (TP11-3 and TP11-4) were excavated at soil gas sample points SG2-3 and SG2-
1. The excavations uncovered mostly building materials including concrete blocks, wire, pipe,
glass, and plastic in a clayey sand and gravel matrix. Neither excavation uncovered any
material that could be pinpointed as a source for the volatiles detected at these locations.
No volatiles were detected in the soils excavated from the pits using an OVM.

4.13 Soil

The analytical results for the 5 surface and 10 subsurface soil samples collected as part of the
SEAD-11 investigation are presented in Table 4.1-2. The sample locations are shown in
Figure 2.3-3. The following sections describe the nature and extent of contamination in
SEAD-11 soils.
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-11 EXPANDED SITE INSPECTION

TABLE 4.1-2

MATRIX SOIL SOIL SOIL e]IN SOIL SOIL SQOiL
LOCATION FREQUENCY SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11
DEPTH (FEET) OF NO. ABOVH 0-2 2-4 10-12 0-0.8 33 42 0-0.7
SAMPLE DATE [MAXIMUM | DETECTION TAGM (h)| TAGM 11/02/93 11/02/93 11/03/93 11/20/93 11/20/93 11/20/93 11/18/93
ESID SB11-3.1 SB11-3.2 $B11-3.6 TP11-1.4 TP11-1.2 TP11-1.3 TP11-2.1
LAB ID 203222 203223 203224 205264 205265 205266 205111
COMPOUND UNITS
OLATILE ORGANICS
1,2-Dichloroethene (total) ug/kg 61 13.3% 300(b) 0 12U 11U 11U 22U 61U 12U 12 U
[Trichloroethene ug/kg 460 66.7% 700 o] 12U 1y M1 U 410 460 34 13
[Tetrachloroethene ug/kg 370 20.0% 1400 0 12 U 11U 11U 22U 61 U 12 U 12U
IToluene ug/kg 3 20.0% 1500 o] 22U 2J 3J 22U 61 U 12U 12U
Ethylbenzene ug/kg 3 6.7% 5500 o] 12U 1 u 11y 22U 61 U 22U 12U
IXylene (total) ug/kg 4 6.7% 1200 0 12U 1M1 u 1My 22U 61 U 12U 12U
HERBICIDES
2,4-DB ug/kg 550 13.3% NA NA 62 U 56 U 54 U 75 60 U 60 U 61 U
2,45-T ug/kg 7.6 6.7% 1900 o] 62U 56 U 54 U 58 U 6 U 6 U 6.1 U
Dalapon ug/kg 2500 6.7% NA NA| 150 U 140 U 130 U 140 U 150 U 150 U 150 U
NITROAROMATICS
1,3-Dinitrobenzene ug/kg 770 6.7% NA NA 130 U 130 U 130 U 130 W 130 W 130 W 130 U
2,4,6-Trinitrotoluene ug/kg 130 6.7% NA NA] 130 U 130 U 130 U 130 UJ 130 W 130 UJ 130 U
2-amino-4,6-Dinitrotoluene ug/kg 680 6.7% NA NAJ 130 U 130 U 130 U 130 W 130 UJ 130 W 130 U
2,6-Dinitrotoiuene ug/kg 400 6.7% 1000 0 130 U 130 U 130 U 130 UJ 130 UJ 130 W 130 U
2,4-Dinitrotoluene ug/kg 440 13.3% NA NA| 130 U 130 U 130 U 130 UJ 130 WJ 440 130 U
SEMIVOLATILE ORGANICS
Naphthalene ug/kg 100000 67.0% 13000 3 410 L 370 W 360 W 23 J 39 J 400 U 220 J
2-Methylnaphthalene ug/kg 28000 60.0% 36400 0 410 U 370 W 360 UJ 27 J 27 J 400 U 1400 U
lAcenaphthene ug/kg 84000 60.0% 50000 * 1 410 U 370 WJ 360 W 380 U 400 U 400 U 630 J
Dibenzofuran ug/kg 60000 66.7% 6200 4 410 U 370 UJ 360 UJ 23 ) 254 400 U 250 J
Fluorene ug/kg 88000 66.7% 50000 * 1 410 U 370 UJ 360 W 214 204 400 U 510 J
Phenanthrene ug/kg 350000 73.3% 50000 * 4 410 U 370 W 360 UJ 230 J 260 J 400 U 5800
lAnthracene ug/kg 150000 73.3% 50000 * 1 410 U 370 W) 360 UJ 53 J 42 J 400 U 1100 J
[Carbazole ug/kg 81000 53.3% 50000 * 1 410 U I70 W 360 UJ 380 U 400 U 400 U 820 J
Fluoranthene ug/kg 350000 80.0% 50000 * 5 410 VU 370 W 360 UJ 450 340 J 214 9800
Pyrene ug/kg 280000 73.3% 50000 * 4 410 L 370 W 360 UJ 420 260 J 400 U 8500
Benzo(a)anthracene ug/kg 190000 73.3% 220 8 410 L 370 W 360 UJ 150 J 160 J 400 U 4200
Chrysene ug/kg 170000 73.3% 400 8 410 U 370 W 360 UJ 320 J 230 J 400 U 4500
bis(2-Ethylhexyl)phthalate ug/kg 61000 26.7% 50000 * o] €70 J 760 UJ 1400 W) 380 U 67 J 25 J 1400 U
Benzo(b)fluoranthene ug/kg 110000 73.3% 1100 8 410 VU 370 W 360 LJ 230 J 200 J 400 U 4700
Benzo(k)fluoranthene ug/kg 130000 73.3% 1100 8 410 U 370 W 360 WJ 190 J 140 J 400 U 3000
Benzo(a)pyrene ug/kg 140000 73.3% 61 1 410 U 370 W 360 LJ 210 J 130 J 400 U 3800
Indeno(1,2,3-cd)pyrene ug/kg 100000 73.3% 3200 6 410 U 370 W 360 UJ 140 J 66 J 400 U 2800
Dibenz(a,h)anthracene ug/kg 52000 66.7% 14 11 410 L 370 W 360 UJ 60 J 37 J 400 U 1100 J
Benzo(g,h,iperylene ug/kg 53000 66.7% 50000 * 1 410 U 370 W 360 WJ 81J 400 U 400 U 1000 J
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TABLE 4.1-2

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-11 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION FREQUENCY SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11
DEPTH (FEET) OF NO. ABOVH 0-2 2-4 10-12 0-08 33 42 0-0.7
SAMPLE DATE |MAXIMUM | DETECTION TAGM (h)| TAGM 11/02/93 11/02/33 11/03/93 11/20/33 11/20/93 11/20/93 11/19/93
ESID SB11-3.1 SB11-3.2 SB11-3.6 TP11-1.1 TP11-1.2 TP11-1.3 TP11-2.1
LABID 203222 203223 203224 205264 205265 205266 205111
COMPOUND UNITS
PESTICIDES/PCB
alpha-BHC ug/kg 24 6.7% 110 o] 214 18 u 1.8 U 22U 2 U 24 J iou
delta-BHC ug/kg 15 20.0% 300 o] 21U 19U 18 U 2U 2U 15 J 10 U
Dieldrin ug/kg 29 20.0% 44 o] 41 W 3.7 UJ 3.6 W 321 8.4 J 29 J 20 U
4,4'-DDE ug/kg 1800 66.7% 2100 o] 41 U 37 U 36U 10 56 J 200 J 120
Endrin ug/kg 49 26.7% 100 0 41 U 3.7 W 36 W 38 U 4 U 49 J 20 U
Endosulfan Il ug/kg 66 40.0% 300 o] 41U 37U 36U 38U 31 J 40 U 20 U
4,4-DDD ug/kg 1400 53.3% 2900 0 414U 37U 36U 29 J 4 U 28 J 18 J
Endosulfan sulfate ug/kg 25 7.7% 1000 0 41U 37U 36U 38U 251 40 U 20 U
4,4-DDT ug/kg 4300 73.3% 2100 2 41U 37 W 3.6 W 12 351 290 J 140 J
alpha-Chiordane ug/kg 180 33.3% 540 o] 214U 19y 18 U 33 J 9.1 180 J 0 U
METALS
IAluminum mg/kg 21700 100.0% 15523 2 17600 6330 10900 13300 12200 11100 15300
|Antimony mg/kg 285 40.0% 5 2 10.8 W) 8 uJ 7.6 W 285 J 118 J 8.1 Ul 9.4 U
lArsenic mg/kg 23.2 100.0% 7.5 5 56 R 3.4 R [ R 15.5 11.8 47 232 J
Barium mg/kg 1080 100.0% 300 4 113 57.4 62.7 1090 953 106 96.9
Beryllium mg/kg 083 100.0% 1 o] 085 J 034 J 0.47 J 0.63 J 059 J 054 J 0.76 J
Cadmium mg/kg 16 40.0% 1 6 067 U 05U 048 U 23 3.8 051 U 0.59 U
Calcium mg'kg 103000 100.0% 120725 0 4950 91300 48600 30300 41700 54100 18600
Chromium mg/kg 242 100.0% 24 7 24 1.1 18.6 67.2 53.9 18.7 239
Cobalt mg/kg 275 100.0% 30 0 11.3 65 J 101 159 153 9.4 10.8
Copper mg/kg 1030 100.0% 25 10 20 122 217 492 374 32.4 355
Iron mg/kg 118000 100.0% 28986 6 27200 13200 28300 83600 42000 22700 29200
Lead mg/kg 4050 100.0% 30 [ 27.9 11.4 10.1 4050 2090 193 84.1
Magnesium mg/kg 44600 100.0% 12308 5 4160 12900 10100 6760 10800 10100 11300
Manganese mg/kg 946 100.0% 759 3 674 356 434 801 611 637 446 R
Mercury ma/kg 29 86.7% 0.1 7 0.05 J 0.04 U 0.03 U 0.07 J 29 07 05 J
Nickel mg/kg 117 100.0% 37 5 283 16.7 295 70.1 56.5 25.2 30.6
Potassium mg/kg 2980 100.0% 1548 & 2110 1110 1230 1810 1620 1280 1430
Selenium mg/kg 0.74 60.0% 2 o] 024 J 013 U 0.21 UJ 0.25 UWJ 025 J 0.15 UJ 0.68 J
Silver mg/kg 11.3 46.7% 0.5 6 1.4 UJ 1 U 0.97 UJ 2.4 15 J 1uU 12 U
Sodium mg/kg 1660 100.0% 114 10 66.3 J 136 J 146 J 288 J 296 J 111 J 751 4
[Vanadium mg/kg 318 100.0% 150 0 318 133 17 245 18.5 17.3 23.8
rZinc ma’kg 7980 100.0% 90 12 83.2 R 65 R 773 R 3600 7980 377 139
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/kg 22 100.0% NA NA 0.47 0.27 0.05 0.27 1.09 0.02 0.81
[Total Solids %WIW 92.2 100.0% NA NA 81.1 83.1 92.2 86.5 83.2 83.5 81.3
[Total Petroleum Hydrocarbons mg/kg 6000 100.0% NA NA 64 65 67 2700 1350 66 103
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

TABLE 4.1-2

SEAD-11 EXPANDED SITE INSPECTION

12/01/85

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOolL
LOCATION FREQUENCY SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11
DEPTH (FEET) OF NO. ABOVE 8 8.5 0-2 2-4 46 0-2 2-4 4-6
SAMPLE DATE |MAXIMUM | DETECTION TAGM (h)| TAGM 11/20/33 11/20/33 12/14/93 12/14/93 12/14/93 12/14/93 12/16/93 12/16/93
ES D TP11-2.2 TP11-2.3 TP11-3.1 TP11-3.2 TP11-33 TP11-4.1 TP11-4.2 TP11-4.3
LAB ID 205267 205268 206880 206881 206882 206883 206884 206885
COMPOUND UNITS
IVOLATILE ORGANICS
1,2-Dichloroethene (total) ug/kg 61 13.3% 300(b) o} 12 U 12 U 33U 4J 3J 11U 12U 1M u
[Trichloroethene ug/kg 460 66.7% 700 0 15 12U 69 40 40 40 114 11U
(Tetrachloroethene ug/kg 370 20.0% 1400 0 12U 12U 370 260 200 11y 2u 11U
[Toluene ug/kg 3 20.0% 1500 0 14 12U I U 22U 2 v "1u 12U i1 u
Ethylbenzene ug/kg 3 6.7% 5500 o} 3 12U 33U 22U 12U 11U 12U 1Mu
ylene (total) ug/kg 4 6.7% 1200 0 4 12U 33U 22U 12U "Mu 122U 11u
HERBICIDES
2,4-DB ug/kg 550 13.3% NA NA| 550 60 U 61 U 59.0 U 58 U 59 U 63 U 56 UJ
2,4,5-T ug/kg 7.6 6.7% 1800 0 58U 6 U 61U 76 58U 59U 63 U 56 UJ
Dalapon ugrkg 2500 6.7% NA NA] 150 U 150 U 150 U 1500 U 140 U 140 U 2500 140 UJ
NITROAROMATICS
1,3-Dinitrobenzene ug/kg 770 6.7% NA NA| 130 W 130 uJ 130 U 1300 U 770 J 130 U 130 U 130 U
2,4,6-Trinitrotoluene ug/kg 130 6.7% NA NA| 130 J 130 uJ 130 U 1300 U 130 U 130 U 130 U 130 U
[2-amino-4,6-Dinitrotoluene ug/kg 680 6.7% NA NAJ 130 UJ 130 UJ 130 U 1300 U 680 J 130 U 130 U 130 U
2,6-Dinitrotoluene ug/kg 400 6.7% 1000 o} 130 UJ 130 W) 130 U 4000 J 130 U 130 U 130 U 130 U
2,4-Dinitrotoluene ug/kg 440 13.3% NA NA] 170 J 130 UJ 130 U 1300 U 130 U 130 U 130 U 130 U
SEMIVOLATILE ORGANICS
Naphthalene ug/kg 100000 67.0% 13000 3 100000 1700 19000 J 8600 J 21000 J 2500 J 400 J 370 U
2-Methylnaphthatene ug/kg 28000 60.0% 36400 o] 28000 J 460 J 7700 J 3200 J 7300 J 850 J 170 J 370 U
lAcenaphthene ug/kg 84000 60.0% 50000 * 1 84000 1400 28000 J 14000 J 25000 J 4100 J 1100 J 27 J
Dibenzofuran ug/kg 60000 66.7% 6200 4 60000 1000 J 18000 J 7800 J 16000 J 2200 J 520 J 370 U
Fluorene ug/kg 88000 66.7% 50000 * 1 88000 1600 27000 J 14000 J 24000 J 3300 J 1000 J 370 U
Phenanthrene ug/kg 350000 73.3% 50000 * 4 350000 8200 210000 J 110000 180000 40000 9700 240 J
lAnthracene ug/kg 150000 73.3% 50000 - 1 150000 2800 43000 J 27000 J 44000 J 7700 2200 49 J
Carbazole ug/kg 81000 53.3% 50000 - 1 81000 1600 33000 J 16000 J 30000 J 6400 J 1300 J 370 U
Fluoranthene ug/kg 350000 80.0% 50000 * 5 350000 11000 320000 J 150000 230000 54000 14000 400
Pyrene ug/kg 280000 73.3% 50000 * 4 280000 7800 180000 J 120000 140000 38000 12000 340 J
Benzo(a)anthracene ug/kg 180000 73.3% 220 8 180000 4600 110000 J 67000 78000 20000 6600 160 J
Chrysene ug/kg 170000 73.3% 400 8 170000 4300 110000 J 64000 74000 22000 6900 180 J
bis(2-Ethylhexyl)phthalate ug/kg 61000 26.7% 50000 * 0 38000 U 1300 U 61000 UJ 29000 U 58000 U 7700 U 2100 U 22 )
Benzo(b)fluoranthene ug/kg 110000 73.3% 1100 8 89000 2900 110000 J 67000 68000 26000 8400 220 J
Benzo(k)fluoranthene ug/kg 130000 73.3% 1100 8 130000 3700 94000 J 48000 66000 10000 3000 94 J
Benzo(a)pyrene ug/kg 140000 73.3% 61 11 140000 3400 110000 J 60000 73000 19000 6100 160 J
Indeno(1,2,3-cd)pyrene ug/kg 100000 73.3% 3200 [ 100000 2300 60000 J 37000 45000 J 11000 3700 120 J
Dibenz(a, h)anthracene ug/kg 52000 66.7% 14 1 52000 1200 J 16000 J 9300 J 12000 J 3500 J 1000 J 370 U
Benzo(g.h,i)perylene ug/kg 53000 66.7% 50000 * 1 32000 J 630 J 53000 J 11000 J 39000 J 8100 2900 160 J
hieng\seneca\3swmultables\sd11sif. wk4 Page 3 of 4



TABLE 4.1-2

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-11 EXPANDED SITE INSPECTION

12/01/95

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION FREQUENCY SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11
DEPTH (FEET) OF 0. ABOVH 8 8.5 02 2-4 46 0-2 2-4 46
SAMPLE DATE |MAXIMUM | DETECTION TAGM (h)| TAGM 11/20/93 11/20/93 12/14/93 12/14/33 12/14/93 12/14/93 12/16/83 12/16/93
ESID TP11-2.2 TP11-2.3 TP11-31 TP11-3.2 TP11-3.3 TP11-4.1 TP11-4.2 TP11-4.3
LAB ID 205267 205268 206880 206881 208882 206883 206884 206885
COMPQOUND UNITS
PESTICIDES/PCB
alpha-BHC ug/kg 24 6.7% 110 o] 2 U 2U 41 U 20U 89 U 99 U 21U 18 U
delta-BHC ug/kg 15 20.0% 300 o 2U 13 4 41 U 20U 924 99 U 21U 18 U
Dieldrin ug/kg 29 20.0% 44 0 39U 4 U 80 U 39U 19 U 9 v 41U 37U
4,4'-DDE ug/kg 1800 66.7% 2100 o] 38U 5J 1800 J 1000 J 670 J 34 4 12 37U
Endrin ug/kg 49 26.7% 100 o] 39U 3J 80 U 35 J 45 J 9 v 41U 37U
Endosulfan Il ug/kg 66 40.0% 900 o] 39U 43 J 66 J 36 J 314 14 1 41U a7 U
4,4-DDD ug/kg 1400 53.3% 2900 o] 39U 4 U 1400 J 630 J 320 J 134 48 J 37U
Endosulfan sulfate ug/kg 25 7.7% 1000 o] 39 U 4 U 80 U 39U 18 U 9 U 41U 37U
4,4-DDT ug/kg 4300 73.3% 2100 2 39U 1mJ 4300 J 2400 1500 72 17 186 J
alpha-Chlordane ug/kg 190 33.3% 540 o] 2U 11 J 41 U 20U 99 U 89 U 21U 18 U
METALS
IAluminum mg/kg 21700 100.0% 15523 2 8720 14000 21700 12100 12300 9660 15000 7170
lAntimony mg/kg 285 40.0% 5 2 123 UJ 10.6 UJ 86 J 4J 1.3 J 263 4 52 Wl 41 UJ
IArsenic mg/kg 23.2 100.0% 7.5 5 6.4 6.4 8.2 6.9 6.9 124 5.7 57
Barium mg/kg 1090 100.0% 300 4 68.6 119 415 133 477 244 131 441
Beryllium mg/kg 0.93 100.0% 1 o] 0.45 J 071 J 06 J 0.55 J 038 J 0.48 J 093 J 039 J
Cadmium mg/kg 16 40.0% 1 6 077 U 0.66 U 8.2 3 16 586 051 U 04U
Calcium mg/kg 103000 100.0% 120725 o] 83700 9090 73600 85300 41300 95300 4340 103000
Chromium mg/kg 242 100.0% 24 7 15.5 19.5 782 J 414 J 172 J 242 J 213 J 259 J
Cobalt mg/kg 275 100.0% 30 o] 72 10.8 135 12.3 275 111 104 J 66 J
Copper mg/kg 1080 100.0% 25 10 121 257 1080 J 2256 J 642 J 154 J 229 J 184 J
Iron mg/kg 118000 100.0% 28986 6 18100 27400 34800 30200 118000 27100 28300 15100
Lead mg/kg 4050 100.0% 30 6 825 84.9 1170 474 1330 1890 273 161 R
Magnesium mg/kg 44600 100.0% 12308 5 21100 6010 6860 12700 9190 44600 3710 26300
Manganese mg/kg 946 100.0% 759 3 480 868 648 512 946 440 602 420
Mercury mg/kg 29 86.7% 0.1 7 007 J 0.08 J 04 0.4 041 0.37 0.04 J 002 4
Nickel mag/kg 117 100.0% 37 5 204 301 452 41.3 17 33 25 20.2
Potassium mg/kg 2980 100.0% 1548 6 1080 J 1220 2880 2380 2040 1450 15830 1200
Selenium mg/kg 0.74 60.0% 2 o] 02 UJ 0.26 UJ 0.58 J 0.66 J 074 J 07 J 06 J 017 J
Silver mg/kg 11.3 46.7% 05 6 16 U 13 U 10.8 5.2 1.3 13 J 1y 0.81 U
Sodium mg/kg 1660 100.0% 114 10 226 J 102 J 16860 315 J 508 J 236 J 48 U 156 J
anadium mg/kg 31.8 100.0% 150 o] 14.1 227 31 241 30.2 18.7 26.1 12.9
IZinc mg/kg 7980 100.0% 90 12 153 11 1250 777 1720 632 89,7 92.4
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/kg 22 100.0% NA NA 0.87 0.34 0.36 0.7 0.55 0.59 22 0.62
[Total Solids WWW 922 100.0% NA NA 84,7 833 81.6 85.3 856 86.1 a0 88.8
[Total Petroleumn Hydrocarbons mg/kg 6000 100.0% NA NA 6000 48 8960 1060 870 560 320 104
Notes:
a) "= As per proposed TAGM, total VOCs < 10ppm; total SemVOCs <500ppm; individual semiVOCs < 50 ppm.
b) The TAGM for 1,2-Dichloroethene (trans) was used for 1,2-Dichioroehtene(total) since it was the only value available.
c) NA = Not Available
d) U= Compound was not detected.
e) J = the reported value is an estimated concentration.
f) R = the data was rejected in the data validating process.
g) UJ = the compound was not detected; the associated reporting limit is approximate.
h) NYSDEC Technical and Administrative Guidance Memorandum (TAGM) HWR-94-4046, Revised January 24, 1994,
Soil cleanup objectives are based on a soil organic carbon content estimate of 1% .
h:\eng\seneca\3swmuitables\sd 11slf.wk4 Pagedof 4



SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

41.3.1 Volatile Organic Compounds
Surface Soils

Two VOCs were found in 3 of the surface soil samples collected at SEAD-11. None of the
volatile organic compounds were detected at concentrations above the associated TAGM
values. The compound trichloroethene, which was the most prevalent, was found in 80% of
the surface soil samples, at a maximum concentration of 410 pg/kg in surface soil sample
TP11-1.1. The compound tetrachloroethene was found at a maximum concentration of 370
pg/kg in surface soil sample TP11-3.1.

Subsurface Soils

A total of 6 VOCs were detected in the subsurface soil samples analyzed. None of the VOCs
were detected at concentrations which exceeded their associated TAGM values.
Trichloroethene was detected in 7 of the 10 subsurface soil samples at a maximum
concentration of 460 pg/kg. The compounds tetrachloroethene, 1,2 dichloroethene,
ethylbenzene, and xylene were found only in one or two samples each. Toluene was found
in 3 samples at a maximum concentration of 3J pg/kg.

4132 Semi-Volatile Organic Compounds
Surface Soils

A total of 19 SVOCs were found at varying concentrations in the 5 surface soil samples
analyzed. Figure 4.1-2 shows the total SVOC concentrations for the surface and test pit soil
samples collected at SEAD-11.

With the exception of bis(2-ethylhexyl)phthalate, all of the semivolatile organic compounds
detected were PAHs, which were likely derived from petroleum products. The PAHs were
more widespread than the volatiles with most detected in 60 to 80% of the surface soil
samples analyzed. All of the PAHs were found in the samples collected at the four test pit
locations. None were detected in sample SB11-3.1 which was collected from the upgradient
monitoring well location (MW11-1). Three surface soil samples exceeded the TAGM for
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, and benzo(k)fluoranthene.  All four
surface soil samples collected from within the old construction debris landfill exceeded the
TAGM for benzo(a)pyrene and dibenz(a,h)anthracene.
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

Subsurface Soil Samples

The occurrence and distribution of PAHs which were observed in the subsurface soils of the
Construction Debris landfill were similar to those observed in the surface soil samples
analyzed. The 19 SVOs which were detected in the surface soils were also detected in the
subsurface soil samples. One phthalate compound (bis(2ethylhexyl)phthalate) and 18 PAHs
were detected in the subsurface soils collected from the test pit excavations. No SVOs were
detected in the upgradient subsurface soil boring samples.

Five subsurface samples had reported concentrations of benzo(a)anthracene, chrysene,
benzo(b)fluoranthene, and benzo(k)fluroanthene which exceeded their respective TAGM
values by up to 2 orders of magnitude. Six subsurface soil samples exceeded the TAGM value
of 14 ug/kg for dibenz(a,h)anthracene and seven subsurface soil samples exceeded the TAGM
of 61 pg/kg for benzo(a)pyrene.

The sampling results indicated that high concentrations were present in the test pits, with
almost all maximum concentrations found in soil sample TP11-2.2 collected on the west side
of the landfill at a depth of approximately 8 feet.

4.1.3.3 Pesticides and PCBs
Surface Soils

Six pesticides were found in the surface soil samples collected from within the old
construction debris landfill at SEAD-11. No pesticides were detected in the surface soil
sample collected at SB11-3, the upgradient sampling location. The compound 4,4’DDT was
reported in sample TP11-3.1 at a concentration of 4300J ug/kg. This was the only reported
pesticide compound concentration in the surface soil samples that exceeded a TAGM value.
The remaining pesticide detections were all reported at concentrations below the associated
TAGM value. No PCBs were detected in the surface soil sample analyzed.

Subsurface Soils

Ten pesticides were found in the subsurface soil samples collected from the test pit
excavations at SEAD-11. No pesticides were detected in the subsurface soil samples collected
from SB11-3, the upgradient sampling location. The compound 4,4’DDT was reported in
sample TP11-3.2 at a concentration of 2,400 ug/kg. This was the only reported pesticide
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concentration in the subsurface soil samples that exceeded its associated TAGM value. No
PCBs were detected in the subsurface soil samples analyzed.

4.1.34 Herbicides
Surface Soils

2,4-DB was the only herbicide detected in the surface soil samples analyzed. It was found
only in sample TP11-1.1 at a concentration of 75 pug/kg. There is no TAGM for 2,4-DB in
soil.

Subsurface Soils

Three herbicides were detected in the subsurface soil samples collected at the site. No
herbicides were found at concentrations above their associated TAGM values. Dalapon was
detected in sample TP11-4.2 at a concentration of 2500 pg/kg. 2,4-DB was detected in sample
TP11-2.2 at a concentration 550 ug/kg. The final herbicide detected, 2,4,5-T,was found in
the subsurface soil sample TP11.3-2 at a concentration of 7.6 ug/kg.

4135 Metals
Surface Soils

A number of surface soil samples were found to contain various metals at concentrations that
exceeded their associated TAGM values. Of the 22 metals reported, 17 of these were found
in one or more of the surface soil samples at concentrations above their TAGM values. In
particular, several of the metals were identified at highly elevated concentrations and/or in
a large number of samples above their TAGM values. Of particular note are the metals
copper and zinc, where a large percentage of the surface soil samples exceed their respective
TAGM values and where the concentrations of the exceedances are generally an order of
magnitude or greater above the TAGM value. The maximum concentration of copper, 1090]
mg/kg, was identified in the surface soil sample TP11-3.1 which was collected approximately
in the center of the landfill. This sample also had an elevated concentration of zinc (1250
mg/kg). The maximum concentration of zinc in surface soils, 3,600 mg/kg, was identified in
the surface soil sample TP11-1.1. This test pit is located on the east side of the landfill.
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Subsurface Soils

All of the subsurface soil samples were found to contain various metals at concentrations that
exceeded their associated TAGM values. Of the 22 metals reported, 16 or these were found
at concentrations above their respective TAGM values. In general, the distribution and
concentrations of the elements found above TAGM in the subsurface soil samples from any
particular location were similar to those found in the surface soil sample collected at the same
location. The exceptions were the subsurface soil samples collected from test pit TP11-4,
where only four elements were detected at concentrations which slightly exceeded their
respective TAGM values (ten elements exceeded TAGM values in the surface soil sample
collected at this location). Of particular note are the metals copper and zinc, where a large
percentage of the subsurface soil samples exceeded their respective TAGM values and where
the concentrations of the exceedances were generally an order of magnitude or greater above
the TAGM values. The highest concentration of copper, 642] ug/kg, was identified in the
subsurface soil sample TP11-3.3. This sampling location (test pit TP11-3) also had the highest
concentration of copper detected in the surface soil samples collected from SEAD-11. The
highest concentration of zinc, 7,980 mg/kg, was found in subsurface soil sample TP11-1.2.
This sampling location (test pit TP11-1) also had the highest concentration of zinc detected
in the surface soil samples collected from SEAD-11.

4.1.3.6 Nitroaromatics

Surface Soils

No nitroaromatics were found in the surface soil samples analyzed.

Subsurface Soils

Five nitroaromatic compounds were found at low concentrations in the subsurface soil
samples collected at SEAD-11. Most were detected in only one sample, except for 2,4-

dinitrotoluene which was detected in two samples. The four soil samples in which
nitroaromatic compounds were found were TP11-1.3, TP11-2.2, TP11-3.2, and TP11-3.3.
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4.13.7 Indicator Compounds
Surface Soils

Nitrate/nitrite nitrogen and TPH were detected in all of the surface soil samples analyzed.
Nitrate/nitrite nitrogen concentrations ranged from 0.27 to 0.81 mg/kg. The reported TPH
concentrations ranged from 64 mg/kg (in sample SB11-3.1) to 2,700 mg/kg in sample TP11-
1.1. Neither of these indicator compounds have associated TAGM values.

Subsurface Soils

Nitrate/nitrite nitrogen and TPH were detected in all of the subsurface soil samples analyzed.
The reported concentrations of nitrate/nitrite nitrogen ranged from 0.02 mg/kg (in sample
TP11-1.3) to 2.2 mg/kg (in sample TP114.2). The reported concentrations of TPH ranged
from 48 mg/kg (in sample TP11-2.3) to 6,000 mg/kg (in sample TP11-2.2) neither of these
indicator compounds have associated TAGM values.

414 Groundwater
Four monitoring wells were installed and sampled as part of the SEAD-11 investigation. The
summary results of the chemical analysis of these samples are presented in Table 4.1-3. The

following sections describe the nature and extent of groundwater contamination identified at
SEAD-11.

414.1 Volatile Organic Compounds

No VOCs were found in the four groundwater samples collected at SEAD-11.

4142 Semi-Volatile Organic Compounds

The SVOC diethylphthalate was detected in two of the four groundwater samples analyzed.
The maximum value, 0.5 ug/L, was reported in both monitoring wells MW11-1 and MW11-2.

This concentration is well below the NYS AWQS criteria value of 50 ug/L for class GA
water.
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TABLE4.1-3

GROUNDWATER ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-11 EXPANDED SITE INSPECTION

05/24/95

MATRIX WATER WATER WATER WATER WATER
LOCATION SEAD-11 SEAD-11 SEAD-11 SEAD-11 SEAD-11
SAMPLE DATE FREQUENCY 01/18/94 01/18/94 01/24/94 01/24/94 11/16/93
ESID OF NY AWQS MCL NO. ABOVE | MW11-1 MW11-2 MW11-3 MW11-5 MW11-4
LAB ID MAXIMUM | DETECTION | CLASS GA | STANDARDS | CRITERIA | 209093 209094 209335 209337 204663
COMPOUND UNITS @) MW11-3DUP
NITROAROMATICS
2,4,6-Trinitrotoluene ug/L 043 25.0% 5 NA 0 013 U 013 U 013 U 013U 043 J
SEMIVOLATILE ORGANICS
Diethylphthalate ug/L 05 50.0% 50 NA 0 05J 054 11U 10U 11U
METALS
Aluminum ug/L 254 100.0% NA NA NA| 537 J 883 J 150 J 161 J 254
Arsenic ug/L 1.1 25.0% 25 50 0 08U 079 U 08U 11J 1U
Barium ug/L 534 100.0% 1000 2000 0 252 J 38.2 4 386 J 371 J 534 J
Calcium ug/L 223000 100.0% NA| NA NA| 97500 109000 223000 215000 137000
Cobalt ug/L 7.2 25.0% NA NA NA| 44U 44 U 44 ) 724 49U
Iron ug/L 653 100.0% 300 NA 2 41.4J 200 384 308 653
Lead ug/L 33.7 75.0% 25 15(g) 1 11J 2J 3374 05U 06U
Magnesium ug/L 41900 100.0% 35000 NA 1 29700 28100 41900 40000 28300
Manganese ug/L 281 100.0% 300 NA 0 278 218 233 204 281
Mercury ug/L 0.04 50.0% 2 2 0 004 U 004 J 004 J 0.04 J 0.07 UJ
Potassium ug/L 13600 100.0% NA| NA NA| 7100 8300 8660 9310 13600
Selenium ug/L 2 50.0% 10 50 0 07UV 069 U 164 2J 134
Sodium ug/L 36700 100.0% 20000 NA 1 4860 J 36700 17200 15900 16900
Zinc ug/L 343 100.0% 300 NA 0 214 343 183 J 159 J 381J
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/L 08 100.0% 10 10 0 0.19 0.09 0.18 0.21 0.8
Total Petroleum Hydrocarbons mg/L 1.81 75.0% NA] NA NA| 0.4 036 U 1.81 1.34 0.76
pH standard units 75 75 74 741 735
Specific Conductivity umhos/cm 725 380 500 725 650
Turbidity NTU 139 06 23 139 NA(Clear)
NOTES:
a) NY State Class GA Groundwater Regulations
b) NA = Not Available
¢) U=compound was not detected
d) J = the report value is an estimated concentration
e) UJ =the compound was not detected; the associated reporting limit is approximate
f) R = the data was rejected in the data validating process
g) The value listed is an action level for lead at the tap, and not an MCL standard
h:\eng\seneca\3swmu'\tables\sd11watf.wk4 Page 1 of 1
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4143 Pesticides and PCBs

No pesticides or PCBs were found in the four groundwater samples collected at SEAD-11.
4144 Herbicides

No herbicides were found in the four groundwater samples collected at SEAD-11.

4.14.5 Metals

The four metals iron, lead, magnesium, and sodium were found in one or more of the
groundwater samples at concentrations above the criteria value. Iron was found in two of the
four monitoring wells at concentrations above the criteria value of 300 pg/L. The maximum
iron concentration, 653 ug/L,was found in the sample collected from monitoring well MW11-
4. Lead exceeded the criteria value of 25 pg/L in one well, MW11-3, which contained an
estimated concentration of 33.7J ug/L. The metal sodium was found at a concentration above
the criteria value of 20,000 pg/L in the sample collected from monitoring well MW11-2
(36,700 ug/L). Magnesium exceeded the NYSDEC Class GA criteria in one of the four wells
sampled, MW11-3, which also contained the maximum concentration of 41,900 ug/L.

4146 Nitroaromatics

The nitroaromatic compound, 2,4,6-trinitrotoluene was found in one sample collected from
monitoring well MW11-4 at a concentration of 0.43J pg/L, which is below the NYSDEC Class
GA groundwater standard of 5 pg/L.

4147 Indicator Parameters

None of the four groundwater samples analyzed had nitrate concentrations above the criteria

value of 10 mg/L. The maximum nitrate value detected was (.19 mg/L in the sample MW11-
1.

415 Tentatively Identified Compounds

Surface Soils

Tentatively identified compounds were detected at total concentrations of 426 mg/kg in
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surface soil sample TP11-3.1 and 81 mg/kg in surface soil sample TP11-4.1. The primary TICs
detected in these two samples were 11H-benzo(a)fluorene, benzo(b)naphtho(2,3-d)furan, 4H-
cyclopenta(def)phenanthrene, and benzo(e)pyrene. The highest reported concentrations of
PAHs in surface soils (from Table 4.1-2) were also found in these two samples.

Subsurface Soils

Tentatively identified compounds were detected at total concentrations ranging from 55.6 to
997.0 mg/kg in 4 of the 10 subsurface soil samples analyzed. The total TIC concentrations
in subsurface soil samples TP11-2.2 (997 mg/kg), TP11-2.3 (55.6 mg/kg), TP11-3.2 (335.2
mg/kg), and TP11-3.3 (376.0 mg/kg) included high concentrations of 11H-benzo(a)fluorene,

benzo(e)pyrene, and 4H-cyclopenta(def)phenanthrene.  The highest reported concentrations
of PAHs in subsurface soils (from Table 4.1-2) were also found in these four samples.

42 SEAD-13
421 Introduction

A total of 10 surface soil samples and 20 subsurface soil samples were collected at SEAD-13.
To assess the potential impact of the IRFNA disposal pits on adjacent surface water bodies,
3 surface water and 3 sediment samples were collected from the pond. Seven monitoring
wells were also installed and sampled as part of this investigation. The following sections
describe the nature and extent of contamination identified at SEAD-13.

422 Soil

The analytical results for the 10 surface and 20 subsurface soil samples collected as part of
the SEAD-13 investigation are presented in Table 4.2-1. The following sections describe the
nature and extent of contamination in SEAD-13 soils. The sample locations are shown in
Figures 2.4-2.

4221 Volatile Organic Compounds

Surface Soils

Four volatile organic compounds were detected in 3 of the 10 surface soil samples collected
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TABLE 4.2-1

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-13 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13
DEPTH (FEET) 0-2 6-8 &10 0-2 4-6 &10 0-2 4-6 &10
SAMPLE DATE FREQUENCY 12/08/93 12/08/93 12/08/93 11/09/93 11/09/93 11/09/93 12/08/93 12/08/93 12/08/93
ESID OF NO. ABOV SB13-1.1 $B13-1.3 SB13-14 SB13-21 S$B13-2.3 SB13-2.5 SB13-31 $B13-33 SB13-35
LAB ID MAXIMUM| DETECTION TAGM (g9)| TAGM 206397 206398 206399 204003 204004 204005 206400 206401 206402
COMPOUND UNITS
CLATILE ORGANICS
Methylene Chloride ugkg 4 10.0% 100 0 12u 3J 4 11 UR 11U 122 uJ 12U 1M1u 11U
|Acetone ugkg 86 3.3% 200 0 12u 13w 15 UR 11 UR 1t U 12 U 12u 11U M"nu
Carbon Disulfide ugkg 2 33% 2700 0 12Uu ARVA] 2 11 UR 11U 12U 12Uu 1mu 1mu
IChloroform ugkg 2 3.3% 300 0 12u 11w 11 UR 11 UR 11U 12 Ud 2u 11U 1My
i2-Butanone ug/kg 26 33% 300 0 122u 11w 11 UR 11 UR 11U 12U 12u 11U 1Mu
Toluene ugkg 6 6.7% 1500 0 12 v " uw 11 UR 8 11U 12U 12U 1u 1u
ISEMIVOLATILE ORGANICS
Phenol ughkg 14000 3.3% 30 1 400 U 360 U 350 U 360 U 380 U 370 U 400 U 370 U 360 U
1.4-Dichlorobenzene ughkg 3300 3.3% 85 1 400 U 360 U 350 U 360 U 380 U 370 U 400 U 370 U 360 U
4-Methyiphenol ugkg 9200 3.3% 500 1 400 U 360 U 350 U 360 U 380 U 370 U 400 U 370 U 360 U
Naphthalene ugkg 510 33% 13000 0 400 U 360 U 30U 360 U 380U 370U 400 U 370U 360 U
lAcenaphthene ugkg 650 3.3% 50000 * 0 400 U 360 U 350 U 360 U 380 U 370U 400 U 370 U 360 U
Dibenzofuran ugkg 340 3.3% 6200 0 400 U 360 U 350 U 360 U 380 U 370 U 400 U 370 U 360 U
Phenanthrene ugkg 1400 33% 50000 0 400 U 360 U 350 U 360 U 380 U 370U 400 U 370U 360 U
Carbazole ugkg 180 33% 50000 * 0 400 U 360 U 350 U 360 U 380 U 370 U 400 U 370 U 360 U
Di-n-butylphthalate ugkg 20 3.3% 8100 0 400 U 360 U 20J 360 U 380 U 370U 400 U 370 U 360 U
Fluoranthene ugkg 800 3.3% 50000 * 0 400 U 360 U 350 U 360 U 380 U 370U 400 U 370 U 360 U
Pyrene ugkg 540 3.3% 50000 * 0 400 U 360 U 350 U 360 U 380 U 370U 400 U 370U 360 U
bis(2-Ethylhexyl)phthalate ugkg 1800 20.0% 50000 * 0 400 U 360 U 350 U 360 U 380 U 370 U 400 U 370 U 360 U
Di-n-octyiphthalate ugkg 210 10.0% 50000 * 0 210 J 360 U 110 J 360 U 380 U 370 U 400 U 370U 534
Benzo(g,h.))perylene ugkg 20 3.3% 50000 * 0 400 U 360 U 350 U 360 U 380 U 370U 400 U 370 U 360 U
PESTICIDES/PCB
4,4-DDE ugkg 36 3.3% 2100 0 4 U 36U 35U 364 38U 37u 4u 37U 36U
METALS
JAluminum mgkg 21200 100.0% 15523 8 18300 8250 11700 10700 12700 5700 10800 8720 13100
lAntimony mg/kg 5.8 23.3% 5 3 514 3.7 Ul 28 U 63 UJ 122 W 87 W 45 uJ 414 41 U0
lArsenic mgkg 10.2 100.0% 75 8 7 6.2 57 56 54 53 55 67 6.5
Barium mghkg 584 100.0% 300 1 106 88.1 339 58.8 94.9 77 543 97.8 137
Beryfium mg/kg 11 100.0% 1 2 0.92J 0.42 0.54 ) 0524 062 J 027 J 052 ) 043 J 0654
Calcium mg/kg 98100 100.0% 120725 0 3570 87700 50300 28800 61700 76100 83900 86900 64400
IChromium mg/kg 358 100.0% 24 10 29.4 133 19.6 21.2 229 107 171 14.1 207
(Cobatt mg/kg 18.9 100.0% 30 0 12 721 11 1.3 12 744 102 4 8.8 128
[Copper mgkg 452 100.0% 25 16 118 18.4 17.6 452 235 189 269 234 237
Iron mg/kg 42500 100.0% 28986 9 32500 17400 24700 25000 27700 13600 23100 18500 26400
Lead mg/kg 256 100.0% 30 0 15 R 9 R 1.7 256 9.3 77 106 R 119 141 R
Magnesium mg/kg 25600 100.0% 12308 14 5890 20800 12600 5380 13300 21200 25600 21700 14300
Manganese mg/kg 934 100.0% 759 1 451 517 404 336 445 411 443 380 446
Mercury mg/kg 0.08 56.7% 0.1 o 0.03 J 007 J 002 U 0.04 J 002 U 003U 002U 003 U 002U
Nickel mg/kg 571 100.0% 37 14 349 24 331 46.6 40.8 20 314 27.1 34.4
Potassium mg/kg 2580 100.0% 1548 15 2190 1390 1270 1120 1410 1040 1150 1230 1980
lenivm mg/kg 1.4 867% 2 0 0.26 J 056 J 051 J 0.83J 0534 0324 014 U 014 U 064 J
Siver mg/kg 1 33% 0.5 1 0s u 071 U 054 U 08 Ul 1.5 UJ 1.1W 088 U 065U 079 U
Sodium mg/kg 196 100.0% 114 17 806 J 155 J 134 J 902 131J 1454 163 J 152 J 163 J
Thallium ma/kg 091 433% 03 13 043 0434 064 J 035J 027 U 025U 0.81J 0714 0754
[Vanadium mgkg 358 100.0% 150 0 327 13.3 16.3 183 214 122 171 141 183
IZinc mgkg 103 100.0% S0 5 819 56.2 458 63.6 78.6 45 62.4 46.9 623
[OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/kg 176 100.0% NA NA 0.1 0.02 0.02 0.31 129 176 0.04 56 48
Total Solids %W 958 NA NA 823 92.4 934 90.3 86.9 888 835 S0 91.8
Fluoride mg/kg 193 96.6% NA NA 68 55 99 80 138 135 125 170 142
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

TABLE 4.2-1

SEAD-13 EXPANDED SITE INSPECTION

12/01/85

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13
DEPTH (FEET) 0-2 2-4 48 01 2-4 12-13 0-2 4-6
SAMPLE DATE FREQUENCY 12115R3 1211593 1215/3 11/08/93 11/08/93 11/08/93 1211593 12/15/93
ESID OF NO. ABOV S$B13-4.1 SB13-4.2 SB13-43 5B13-5.1 SB13-5.3 SB13-55 SB13-6.1 SB13-6.3
LABID MAXIMUM| DETECTION | TAGM (g)| TAGM 207023 207024 207025 203820 203821 203822 207026 207027
COMPOUND UNITS
WVOLATILE GRGANICS
Methylene Chloride ugkg 4 10.0% 100 0 12U i1u 1u 11U 11u 1u 3 u 1Mu
|Acetone ugkg 86 3.3% 200 0 12U 1mu Mu nu 11U 11u 86 11u
Carbon Disuffide ugkg 2 3.3% 2700 0 12U mu 1"mu 11U 11u 1Mu 13U 11U
Chioroform ugkg 2 3.3% 300 0 12U 1mu 11 11y 11u 1Mu 3 u 11U
2-Butanone ugkg 26 3.3% 300 0 12U 1Mu 11u i1y 1u 11U 26 1M1u
Toluene ugkg 6 6.7% 1500 0 12U 1"Mu 1y i1y 11u 2J 3 u 11y
ISEMIVOLATILE ORGANICS
Phenol ugkg 14000 3.3% 30 1 410 U 380 U 360 U 370U 380 U 370 U 410 U 370 U
1.4-Dichlorobenzene ugkg 3300 33% 85 1 410 U 380 U 360 U 370 U 380 U 370 U 410 U 370 U
4-Methyiphenol ugkg 9200 3.3% 500 1 410 U 380 U 360 U 370 U 380 U 370 U 410 U 370 U
Naphthalene ugkg 510 3.3% 13000 0 410 U 380 U 360 U 370 U 380 U 370 U 410 U 370 U
lAcenaphthene ugkg 650 3.3% 50000 * 0 410 U 380 U 360 U 370 U 380 U 370 U 410 U 370 U
Dibenzofuran ugkg 340 3.3% 6200 0 410 U 380 U 360 U 370 U 380 U 370 U 410 U 370 U
Phenanthrene ugkg 1400 3.3% 50000 * 0 410 U 380 U 360 U 370 U 3so U 370 U 410 U 370 U
Carbazole ugkg 180 3.3% 50000 * 0 410 U 380 U 360 U 370 U 380 U 370U 410 U 370 U
Di-n-butyiphthalate ugkg 20 3.3% 8100 0 410 U 380 U 360 U 370 U 380 U 370 U 410 U 370 U
Fluoranthene ugkg 800 3.3% 50000 * 0 410 U 380 U 360 U 370 U 380 U 370 U 410 U 370 U
Pyrene ugkg 540 3.3% 50000 * 0 410 U 380 U 360 U 370 U 380 U 370U 410 U 370U
bis(2-Ethylihexyl)phthalate ugkg 1900 20.0% 50000 * Q 410 U 24 J 16 J 370 U 380 U 370U 56 J 370 U
Di-n-octyiphthalate ugkg 210 10.0% 50000 0 410 U 380 U 360 U 370 U 380 U 370 U 410 U 370U
Benzo(g.h,)perylene ug/kg 20 3.3% 50000 * 0 410 U 20J 360 U 370 U 380 U 370 U 410 U 370 U
PESTICIDES/PCB
4,4-DDE ugkg 38 3.3% 2100 0 41U 38 u 36U 37U 38U 37U 41U 37U
METALS
JAluminum mg/kg 21200 100.0% 15523 8 21200 15500 20400 13000 14000 8230 16000 13500
IAntimony mg/kg 58 283% 5 3 4 U4 451 32w 78 W 9 uUJ 83 W 32W 25 U4
lArsenic mg/kg 10.2 100.0% 75 8 8.1 6.8 98 46 63 47 4.6 27
Barium mgkg 584 100.0% 300 1 129 96.9 79.1 56.7 98.6 132 103 60.4
Berylium mgkg 11 100.0% 1 2 11 078 J 1 063 J 063 J 04 0.92 0.71
Calcium mg/kg 98100 100.0% 120725 0 28800 68000 10200 21600 25700 88000 5140 31800
Chrormium mgkg 358 100.0% 24 10 302 258 358 254 233 14.8 215 235
Cobalt mg/g 18.9 100.0% 30 0 10.8 12.4 121 131 8.8 9.9 108 15
Copper mg/kg 452 100.0% 25 16 216 211 285 312 26.4 265 16 27.4
Iron mg/kg 42500 100.0% 28986 9 31600 30100 42500 28800 24300 19600 25300 26900
Lead mg/kg 256 100.0% 30 0 13.6 138 71 213 128 83 138 118
Magnesium mgkg 25600 100.0% 12308 14 8780 10600 9660 6740 8990 20700 3750 6640
Manganese mgkg 934 100.0% 759 1 363 607 398 335 273 461 934 508
Mercury mg/kg 0.08 56.7% 0.1 0 0.05J 0.01J 0.02 4 0.04 J 002U 0.02 U 0.03 J 0.01 U
Nickel mgkg 57.1 100.0% 37 14 38.1 432 53 46.1 36.8 29 227 419
Potassium mg/kg 2590 100.0% 1548 15 2130 1570 1810 1350 1630 1260 1330 1120
Selenium makg 1.4 86.7% 2 0 053 J 024 0.28J 058y 026 J 0.59 J 1.2 0114
Sitver mg/kg 1 3.3% 05 1 077 U 0.69 U 063 U 0.99 UJ 11w 1UJ 062 U 049 U
Sodiurn mgkg 196 100.0% 114 17 815 183 J 87.8 4 947 J 87 J 187 J 619 J 116 J
Thallium mgkg 0.91 43.3% 03 13 022U 02U 018 U 02U 027U 0.19 U 0.18 U 014 U
[Vanadium mg/kg 358 100.0% 150 0 35.8 231 307 20 237 151 299 18.5
Zinc makg 103 100.0% 90 5 89.4 65.8 93 532 64.4 51.4 625 64.7
[OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mgkg 176 100.0% NA NA 0.09 02 0.08 0.04 0.07 0.06 0.55 09
Total Solids %WMW 958 NA NA 80.3 87 N6 89 87.1 88.1 805 90.5
Fluoride mghkg 193 96.6% NA NA 64 91 22U 56 124 1983 78 50
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TABLE 4.2-1

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-13 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13
DEPTH (FEET) 68 0-2 02 2-4 68 0-2 2-4 4-6
SAMPLE DATE FREQUENCY 12/15/93 12/07/93 12/07/93 12/07/93 12/07/93 12/07/93 12/07/93 12/07/93
ESID OF NO. ABOV 5B13-6.4 SB13-7.1 SB13-7.10 SB13-7.2 SB13-7.4 5B13-8.1 5B13-8.2 SB13-8.3
LAB ID MAXIMUM| DETECTION TAGM (g} | TAGM 207028 206405 206408 206406 206407 206409 206410 206411
COMPOUND UNITS $B13-7.1DUP
VOLATILE ORGANICS
Methylene Chioride ugkg 4 10.0% 100 0 11U 12U 12 U 2Uu 1mu 13U 11U "u
Acetone ugkg 86 3.3% 200 0 1M1u 12Uu 12U 14U 11Uy 13U 11u 1Mu
Carbon Disutfide ugkg 2 3.3% 2700 0 11U 12u 12U 22U 11U 13U 11 u 11U
Chloroform ugkg 2 3.3% 300 0 1M1 u 12 u 2 12u 1M u 13U 11U 1M1u
2-Butanone ugkg 26 33% 300 0 1M1y 12u 12u) 12vu 1M u 3 u 11U MU
Toluene ughkg 6 6.7% 1500 0 71 u 2u 122U 12U 11U 13U Mu 11U
[SEMIVOLATILE ORGANICS
Phenol ughkg 14000 3.3% 30 1 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
1,4-Dichlorobenzene ugkg 3300 3.3% 85 1 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
4-Methyiphenol ug/kg 9200 3.3% 500 1 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
Naphthalene ughkg 510 3.3% 13000 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
lAcenaphthene ugkg 650 33% 50000 * 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
Dibenzofuran ugkg 340 3.3% 6200 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
Phenanthrene ughkg 1400 3.3% 50000 ~ 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
Carbazole ugkg 180 3.3% 50000 ~ 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
Di-n-butyiphthalate ughg 20 3.3% 8100 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
Fluoranthene ugkg 800 3.3% 50000 * 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
Pyrene ughkg 540 33% 50000 * 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
bis(2-Ethythexyl)phthalate ugkg 1900 20.0% 50000 ~ 0 24 J 390 U 390 U 400 U 370 U 440 U 400 U 360 U
Di-n-octyiphthalate ugkg 210 10.0% 50000 ~ 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
Benzo(g,h,i)perylene ugkg 20 3.3% 50000 * 0 350 U 390 U 390 U 400 U 370 U 440 U 400 U 360 U
PESTICIDES/PCB
4,4'-DDE ughg 36 3.3% 2100 0 35U 39U 39V 4U 37U 44U 4U 36U
METALS
Aluminum mgkg 21200 100.0% 15523 8 10200 9810 14900 14200 84390 15500 19600 9710
lAntimony mg/kg 58 23.3% S 3 29 U 4.4 UJ 4.5 UJ 474 36 Ul 54 W 31w 574
IArsenic mgkg 10.2 100.0% 7.5 8 23 10 8.5 6.2 5.9 82 10.2 6
Barium mg/kg 584 100.0% 300 1 56.8 373 89.5 791 62.7 125 96 119
Beryfiium mgkg 11 100.0% 1 2 0.58 J 0.43J 079 J 0.7 J 042 0954 0.97 0.48 J
Calcium mgkg 98100 100.0% 120725 0 45200 25400 11000 33100 74800 6540 4010 76600
Chromium mg/kg 358 100.0% 24 10 17.8 17.6 217 23 14.4 22 324 153
Cobalt mg/kg 189 100.0% 30 0 1.3 9.9J 88J 13.1 115 8.1 18.9 10.6
Copper mg/kg 45.2 100.0% 25 16 14.5 31.8 26.9 276 216 19.4 315 222
ron mg/kg 42500 100.0% 28986 9 20700 23000 24800 29500 18400 25500 41100 19600
Lead mg/kg 256 100.0% 30 0 1.7 26.8 R 316 179 R 105 19 R 10 R 112
Magnesiurn mgkg 25600 100.0% 12308 14 5220 4800 4850 18400 17200 4130 7940 19500
Manganese mg/kg 934 100.0% 759 1 556 313 266 518 466 358 887 380
Mercury mg/kg 0.08 56.7% 0.1 0 001U 0054 0.08 J 0.03 J 002 U 0.06 J 002y 0.02 U
Nickel mg/kg 57.1 100.0% 37 14 33 38.7 3189 38.1 34 247 55.8 31.4
Potassium mg/kg 2590 100.0% 1548 15 1000 1080 1950 1840 1150 1660 1420 1590
|Selenium mg/g 14 86.7% 2 0 024 J 0724 065 J 0.14 U 026 J 098 J 0294 014 U
Sitver mg/kg 1 3.3% 05 1 0.56 U 0.86 U 0.87 U 0.8 U 07 U 11U 06U 0.84 U
Sodium mg/kg 196 100.0% 114 17 141 4 863 J 7724 108 J 148 J 838 J 62 J 144 J
Thallium mg/kg 0.91 43.3% 03 13 023U 0554 047 J 0.78 J 0862 J 031 054 075 J
/anadiurn mg/kg 358 100.0% 150 0 138 16.1 242 229 133 26.7 274 158
IZinc mg/kg 103 100.0% 90 5 393 471 843 75.4 47.4 91.2 103 68.5
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/kg 176 100.0% NA NA 0.09 0.1 0.02 0.15 0.03 3.1 0.31 0.03
Total Solids %WIW 95.8 NA NA 934 838 85.1 825 90.5 746 82.8 90.7
Flucride mg/kg 193 96.6% NA NA 62 154 72 158 171 24 47 17
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

TABLE 4.241

SEAD-13 EXPANDED SITE INSPECTION

12/01/95

HAENG\SENECASSWMUTABLES\SD13SOLF WK4

a) * = As per proposed TAGM, total VOCs < 10ppm; total Semi-VOCs <500ppm:; individual semi-VOCs < 50 ppm.
b) NA = Not Available

c} U= Compound was not detected.
d) J =the reported value is an estimated concentration.
e) R =the data was rejected in the data validating process.

f) UJ = the compound was not detected; the associated reporting limit is approximate.

g) NYSDEC Technical and Administrative Guidance Memorandum (TAGM) HWR-94-4046, Revised January 24, 1994.

Soil cleanup objectives are based on a soil organic carbon content estimate of 1%.

MATRIX SOIL SOIL SOit SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13
DEPTH (FEET) 0-2 0-2 6-8 10-12 0-2 0-2 6-8 810
SAMPLE DATE FREQUENCY 12/16/93 1211633 12/16/93 12/16/93 12/17/93 12/17/93 12/17/93 12/18/93
ESID OF 0. ABOV $B13-9.1 SB13-9.7 SB13-9.4 SB13-9.6 SB13-10.1 SB13-10.10 SB13-10.4 SB13-10.5
LAB ID MAXIMUM| DETECTION TAGM (g} | TAGM 207028 207031 207182 207183 207184 207188 207186 207187
COMPOUND UNITS SB13-3.1DUP SB13-10.1DUP
OLATILE ORGANICS
Methylene Chloride ugkg 4 10.0% 100 0 12U 12U Mu nmu 12U 12U 1y 2
Acetone ugkg 86 3.3% 200 0 12U 12u MU mu 12U 12U 1ty 10 W
Carbon Disulfide ug/kg 2 33% 2700 0 12U 22U 11U 1mu 172U 12U 1My 10 UJ
Chloroform ugkg 2 3.3% 300 0 12U 12u mu 1Mu 12U 12U U 0w
2-Butanone ug/kg 26 3.3% 300 0 12u 2u U 1M u 12U 122U 1mu 10 W
Toluene ugkg 6 6.7% 1500 0 12U 2u itu 11U 12U 12U 11u 10 UJ
[SEMIVOLATILE ORGANICS
Phenol ugkg 14000 3.3% 30 1 430 U 400 U 360 U 350 U 14000 J 370 UJ 340 U 320 U
1.4-Dichlorobenzene ugkg 3300 3.3% 85 1 430 U 400 U 360 U 350 U 3300 J 370 W 340 U 320U
4-Methyiphenol ughkg 9200 3.3% 500 1 430 U 400 U 360 U 350 U 9200 J 370 UJ 340 U 320 U
Naphthalene ughkg 510 3.3% 13000 0 430 U 400 U 360 U 350 U 510 J 370 UJ 340 U 320 U
lAcenaphthene ugkg 650 3.3% 50000 * 0 430 U 400 U 360 U 350 U 650 J 370 UJ 340 U 320 U
Dibenzofuran ugkg 340 3.3% 6200 0 430 U 400 U 360 U 350 U 340 J 370 UJ 340 U 320U
Phenanthrene ugkg 1400 33% 50000 * 0 430 U 400 U 360 U 350 U 1400 J 370 UJ 340 U 320U
Carbazole ug/kg 180 3.3% 50000 * 0 430 U 400 U 360 U 350 U 180 J 370 UJ 340 U 320U
Di-n-butylphthalate ugkg 20 33% 8100 0 430 U 400 U 360 U 350 U 3900 UJ 370 W 340 U 320 U
Fluoranthene ugkg 800 33% 50000 * 0 430 U 400 U 360 U 350 U 800 J 370 UWJ 340 U 320 v
Pyrene ug/kg 540 3.3% 50000 " 0 430 U 400 U 360 U 350 U 540 J 370 UJ 340 U 320 U
Ibis(2-Ethythexyl)phthalate ugkyg 1900 20.0% 50000 0 82J 27 ) 360 U 350 U 1800 J 370 UJ 340 U 320U
Di-n-octylphthalate ugkg 210 10.0% 50000 * 0 430 U 400 U 360 U 350 U 3900 W) 370 UWJ 340 U 320U
Benzo(g.h.i)perylene ug/kg 20 3.3% 50000 * 0 430 U 400 U 360 U 350 U 3%00 W) 370 UWJ 340 U 320U
PESTICIDES/PCB
4,4-DDE ug/kg 36 3.3% 2100 0 43U 44U 37U 36U 38u 3su 36U 34U
METALS
IAluminum mg/kg 21200 100.0% 15523 8 18300 14200 12000 13800 12000 18500 12100 17100
|Antimony mg/kg 58 23.3% 5 3 56 W 4 U 58 J 46 4.4 UJ 5J 37 U 4.1 UJ
lArsenic ma/kg 10.2 100.0% 75 8 78 53 8 55 38 57 6.6 45
Barium mg/kg 584 100.0% 300 1 124 105 191 173 722 157 174 584
Beryllium mg/kg 1.1 100.0% 1 2 114 078 J 068 J 0.73 J 063 J 091J 072J 088 J
Calcium mg/kg 98100 100.0% 120725 0 4800 7980 98100 78300 2070 4220 78900 32500
[Chromium mg/kg 358 100.0% 24 10 262 202 212 246 16.2 272 201 308
ICobalt mg/kg 18.9 100.0% 30 0 103 J 791) 13.8 10.4 43 821 17.8 186
ICopper mg/kg 452 100.0% 25 16 278 242 44 327 751 266 J 337 171
ron mgkg 42500 100.0% 28986 9 31700 24300 25200 26800 16500 29000 25800 36800
Lead mg/kg 256 100.0% 30 0 133 14.4 14.4 104 9 " 14.8 125
Magnesium mg/kg 25600 100.0% 12308 14 5250 4350 17700 19800 2840 6210 16100 8700
Manganese mg/kg 934 100.0% 759 1 473 352 532 396 104 204 708 546
Mercury mg/kg 0.08 56.7% 0.1 [ 0.04 J 0.03J 0.02J 0.02J 0.03 4 003 J 0.02J Qo2 U
Nickel mghkg 571 100.0% 37 14 35.4 285 459 40.8 141 32.6 57.1 53
Potassium mgAkg 2590 100.0% 1548 15 1650 975 2150 25390 974 J 1500 1880 1560
[Selenium mg/kg 14 86.7% 2 0 1.4 069 J 0524 047 0.29 J 032 0.45J 042J
Sitver mg/kg 1 3.3% 05 1 11U 078 U 083 U 084 U 085U 095 U 072U 1J
Sodium mg/kg 196 100.0% 114 17 56 J 426 J 196 J 175 J 40 J 57 J 166 J 1254
Thallium mgkg 091 43.3% 03 13 027 v 02U 024 U 024 U 027 U 027 U 013 U 019 U
[Vanadium mg/kg 35.8 100.0% 150 0 34.8 256 258 245 216 31.7 216 243
IZinc mg/kg 103 100.0% S0 5 56.9 48.5 735 98 407 68.7 928 822
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/kg 176 100.0% NA NA 0.03 0.18 0.04 0.04 033 0.5 0.17 0.05
Total Solids SWW 5.8 NA NA 75.8 822 893 92.1 846 84.7 917 95.8
Fluoride mgkg 183 96.6% NA NA 78 97 8g 72 75 34 28 27
Notes:
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

at SEAD-13. All were found at low concentrations, well below their respective TAGM values.
The maximum detected concentration was 86 ug/kg of acetone in the surface soil sample
SB13-6.1. All of the volatile organic compounds detected (acetone, 2-butanone, toluene, and
chloroform) are considered to be common laboratory contaminants.

Subsurface Soils

Methylene chloride, carbon disulfide, and toluene were detected at low concentrations in four
of the 20 subsurface soil samples analyzed. Methylene chloride was found in three subsurface
soil samples at a maximum concentration of 4] ug/kg. Toluene was found at a concentration
of 2] pg/kg in one sample only, SB13-5.5. Methylene chloride and toluene are both
considered as common laboratory contaminants. Carbon disulfide was detected in one sample,
SB13-1.4, at a concentration of 2] ug/kg.

4.2.2.2 Semivolatile Organic Compounds
Surface Soils

A total of 12 semivolatile organic compounds were found at varying concentrations in the
surface soil samples collected at SEAD-13. Most were detected in only one sample. In
general, the concentrations of semivolatile compounds were low, with only 3 results, phenol,
1,4-dichlorobenzene, and 4-methylphenol, exceeding their associated TAGM values. The
TAGM for phenol, 30 pug/kg, 1,4-dichlorbenzene, 85 pg/kg,and for 4-methylphenol, 500 pg/kg,
were exceeded in one sample, SB13-10.1, which was collected in the pit located west of the
pond. The maximum values of many of the SVOCs detected were primarily found in the one
soil sample, SB13-10.1, which was collected from the top two feet of the soil boring SB13-10.
Although 10 of the 12 SVOCs were detected only in surface soil sample SB13-10.1, none
were detected in the duplicate sample SB13-10.1, which was collected from the same material
as SB13-10.1.

Subsurface Soils

Benzo(g,h,i)perylene, bis(2-Ethylhexyl)phthalate, di-n-octylphthalate, and di-n-butylphthalate
zwere the only SVO compounds detected in the subsurface soil samples analyzed.
Benzo(g,h,i)perylene was detected at a concentration of 20J ug/kg in subsurface soil sample
SB13-4.2. The highest concentration of the three phthalates detected was 110J pg/kg (of di-
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

n-octylphthalatle) in subsurface soil sample SB13-1.4. Phthalates are considered to be
common laboratory contaminants.

4223 Pesticides and PCBs
Surface Soils
Only one pesticide compound was detected in the 10 surface soil samples collected at SEAD-

13. The pesticide, 4,4’-DDE, which was found in only one sample, SB13-2.1, was reported
at a maximum concentration of 3.6J ug/kg, which is well below the TAGM value of 2,100

nglkg.

Subsurface Soils

No pesticide or PCB compounds were detected in the subsurface soil samples analyzed.
4224 Herbicides

Surface Soils

No herbicide compounds were detected in the surface soil samples collected from SEAD-13.
Subsurface Soils

No herbicide compounds were detected in the subsurface soil samples collected from SEAD-
13.

4225 Metals

Surface Soils

A variety of samples were found to contain metals at concentrations that exceed the
associated TAGM values. Of the 22 metals reported, 12 were found in one or more samples

at concentrations above the TAGM values. Several metals were identified in a large number
of samples above the TAGM value. Of these metals, aluminum, arsenic, chromium, copper,
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iron, nickel, and thallium were found at the highest concentrations and in the largest number
of samples above the associated TAGM values.

Chromium was detected at concentrations above the TAGM (24 mg/kg) in 4 of the surface
soil samples and in one of the duplicate samples collected. The highest concentration, 30.2
mg/kg, was detected in the surface soil sample SB134.1.

Copper was detected at concentrations exceeding the TAGM value (25 mg/kg) in 5 of the
surface soil samples and in two of the duplicate samples analyzed. Most were only slightly
above the TAGM value with a maximum copper concentration of 45.2 mg/kg detected in the
soil sample SB13-2.1.

Nickel concentrations exceeded the TAGM value (37 mg/kg) in 4 of the surface soil samples
collected. Most exceeded the TAGM by only a slight amount with a maximum concentration
of 46.6 mg/kg detected in the soil sample SB13-2.1.

Thallium concentrations exceeded the TAGM value (0.30 mg/kg) in 4 surface soil samples.
The highest concentration was 0.91J mg/kg in SB13-3.1.

Subsurface Soils

A variety of samples were found to contain metals at concentrations that exceed the
associated TAGM values. Of the 22 metals reported, 12 were found in one or more samples
at concentrations above the TAGM values. Several metals were identified in a large number
of samples above the TAGM value. Of these metals, aluminum, arsenic, chromium, copper,
iron, nickel, and thallium were found at the highest concentrations and in the largest number
of samples above the associated TAGM values.

Chromium was detected at concentrations above the TAGM (24 mg/kg) in 5 of the subsurface
soil samples collected. The highest concentration, 35.8 mg/kg,was detected in the soil sample
SB13-4.3. Other high concentrations were detected in samples SB13-8.2 (32.4 mg/kg), and
SB13-10.5 (30.8 mg/kg).

Copper was detected at concentrations exceeding the TAGM value (25 mg/kg) in 9 of the
subsurface soil samples analyzed. Most were only slightly above the TAGM value with a
maximum copper concentration of 44 mg/kgdetected in the subsurface soil sample SB13-9.4.
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Nickel concentrations exceeded the TAGM value (37 mg/kg) in 10 of the subsurface soil
samples collected. Most exceeded the TAGM by only a slight amount with a maximum
concentration of 57.1 mg/kg detected in the soil sample SB13-10.4.

Thallium concentrations exceeded the TAGM value of 0.30 mg/kg in 8 subsurface soil
samples. The highest concentration was 0.78] mg/kg in SB13-7.2.

4226 Nitroaromatics

Surface Soils

No nitroaromatic compounds were detected in the surface soil samples collected at SEAD-13.
Subsurface Soils

No nitroaromatic compounds were detected in the subsurface soil samples collected at SEAD-
13.

42.2.7 Indicator Compounds

Surface Soils

The surface soil samples at the site were analyzed for nitrate/nitrite nitrogen and fluoride.
Nitrate/nitrite nitrogen concentrations ranged from a low of 0.02 mg/kg to a high of 3.1
mg/kg, found in the surface soil sample SB13-8.1. Fluoride concentrations ranged from 24
mg/kg to 154 mg/kg in surface soil sample SB13-7.1.

Subsurface Soils

The subsurface soil samples were analyzed for nitrate/nitrite nitrogen and fluoride.
Nitrate/nitrite nitrogen concentrations ranged from 0.02 mg/kg to 176 mg/kg, found in
subsurface soil sample SB13-2.5. Fluoride concentrations ranged from 11.7 mg/kg to 193
mg/kg, found in subsurface soil sample SB13-5.5.

423 Groundwater

Seven monitoring wells were installed as part of the SEAD-13 investigation. Monitoring wells
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TABLE 4.2-2

GROUNDWATER ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-13 EXPANDED SITE INSPECTION

05/24/95

MATRIX WATER WATER WATER WATER WATER WATER
LOCATION SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13 SEAD-13
SAMPLE DATE FREQUENCY 02/03/94 11/18/93 02/04/94 02/04/94 02/05/94 02/04/94
ESID OF NY AWQS MCL NO. ABOVE MW13-1 MW13-2 MW13-4 Mwi13-8 MWI13-5 MW13-6
LABID MAXIMUM| DETECTION | CLASS GA | STANDARD | CRITERIA 210501 205063 210496 210499 210497 210498
COMPOUND UNITS (a) MW13-4DUP
SEMIVOLATILE ORGANICS
bis(2-Ethylhexyl)phthalate ug/L 23 40.0% 50 NA 0 11U 11U 17 23 10U
METALS
Aluminum ug/L 42400 100.0% NA NA NAS 42400 89.6 J 5540 53.1J 2810
Antimony ug/L 52.7 80.0% 3 6 4 3394 525U 315J 43 J 527 J
Arsenic ug/L 93 40.0% 25 50 0 93J 14J 14U 14U 14U
Barium ug/L 337 100.0% 1000 2000 0 337 287 J 71.2J 335 343 J
Beryllium ug/L 22 20.0% 3 4 0 22J 03U 04U 04U 04U
Calcium ug/L 592000 100.0% NA NA NA 181000 592000 182000 105000 81500
Chromium ug/L 69.4 60.0% 50 100 1 69.4 25U 99J 26U 61J
Cobait ug/L 346 40.0% NA; NA NA| 346 J 49U 6.7 J 440 44U
Copper ug/L 233 40.0% 2001 1300(g) 0 233J 37U 334 31U 31U
tron ug/L. 69400 100.0% 300 NA 4 69400 562 8010 758 J 4550
Lead ug/L 34.8 60.0% 25 15(h) 1 34.8 06U 31 05U 15J
Magnesium ug/L 188000 100.0% 35000 NA 5 50300 188000 44900 55300 51500
Manganese ug/L 1120 100.0% 300 NA 3 1120 342 299 143 376
Mercury ug/L 0.05 20.0% 2 2 0 0.05J 0.07 W 004U 004 U 0.04 U
Nickel ug/L 99.8 100.0% NA 100 0 99.8 5J 1754 46 J 86 J
Potassium ug/L 10100 100.0% NA| NA NA| 10100 8690 4460 J 5460 6780
Selenium ug/L 36 80.0% 10 50 0 36J 29J 12J 07U 234
Sodium ug/L 17000 100.0% 20000 NA 0 9350 17000 9340 14000 7880
Vanadium ug/L 70.8 60.0% NA NA NA] 70.8 33U 88J 37U 59J
Zinc ug/L 143 100.0% 300 NA 0 143 38J 138 101 50.6
(OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/L 460 80.0% 10 10 1 001U 460 0.03 0.12 0.16
Fluoride mg/L 0.45 100.0% 1500 4 0 0.45 0.1 0.3 0.23 0.22 0.28
pH standard units 772 7.4 7.17 7.14 73 7.72
Specific Conductivity umhos/cm 3150 380 3150 750 600 400
Turbidity NTU 195 18.2 42 8.1 195 123
NOTES:
a) NY State Class GA Groundwater Regulations
b) NA = Not Available
¢) U = compound was not detected
d) J = the report value is an estimated concentration
e) UJ = the compound was not detected; the associated reporting limit is approximate
f) R = the data was rejected in the data validating process
g) The value listed is an action level for copper at the tap, and not an MCL
h) The value listed is an action level for lead at the tap, and not an MCL
HAENG\SENECAW3SWMUTABLES\SD13GWTF.WK4 Page 1 of 1



SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

MW13-3 and MW13-7 were found to be dry during sampling and therefore, no groundwater
sample was collected. The summary of chemical analyses are presented in Table 4.2-2. The
following sections describe the nature and extent of groundwater contamination identified at
SEAD-13.

4.23.1 Volatile Organic Compounds

No volatile organic compounds were detected in the five groundwater samples collected at
SEAD-13.

4232 Semi-Volatile Organic Compounds

One semivolatile organic compound, bis(2-ethylhexyl)phthalate, was detected in two
groundwater samples collected at SEAD-13. A maximum concentration of 23 ug/L was found
in the sample MW13-5. Both detected concentrations were below the TAGM value of 50
pg/L. Phthalates are a common laboratory and sampling contaminant.

4233 Pesticides and PCBs

No pesticides or PCBs were found in the five groundwater samples collected at SEAD-13.
4234 Herbicides

No herbicides were found in the five groundwater samples collected at SEAD-13.

4235 Metals

Six metals, antimony, chromium, iron, lead, magnesium, and manganese were found in the
groundwater samples at concentrations above the criteria value. Magnesiuin was found in all
of the monitoring wells at concentrations above the criteria value of 35,000 pug/L. The
maximum concentration for magnesium, 188,000 ug/L, was found in the groundwater sample
collected from monitoring well MW13-2. Iron exceeded the NYSDEC Class GA criteria in
four of the five wells sampled, MW13-1, MW13-2, MW13-4, and MW13-6. The maximum
concentration, 69,400 pg/L, was detected in the groundwater sample collected from
monitoring well MW13-1.
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Manganese was found in three of the five samples at concentrations exceeding the NYSDEC
Class GA groundwater standard of 300 pg/L, with a maximum concentration of 1120 pg/L
found in the groundwater sample collected from monitoring well MW13-1. Chromium and
lead were found in one well at a concentration above the criteria value. A concentration of
69.4 ug/L for chromium and 34.8 ug/L for lead were both found in the groundwater sample
collected from monitoring well MW13-1.

Antimony was found in four of the five samples at concentrations exceeding the NYSDEC
Class GA groundwater standard of 3 ug/L and the federal MCL standard of 6 ug/L. A
maximum concentration of 52.7J ug/L was found in the groundwater sample collected from
monitoring well MW 13-6.

4236 Indicator Parameters

One of the five groundwater samples analyzed had nitrate/nitrite nitrogen concentrations
above the criteria value of 10 mg/L. The maximum nitrate value detected was 460 mg/L in
sample MW13-2, which is located within the area of the disposal pit on the east side of the
Duck Pond. Figure 4.2-1shows the nitrate/nitrite nitrogen concentrations inthe groundwater
samples. Fluoride was detected at concentrations ranging from 0.1to 0.45 mg/L in all of the
groundwater samples analyzed. All of the reported concentrations were below the NY
AWQS Class GA criteria value of 1,500 mg/L and the MCL standard of 4 mg/L.

424 Surface Water

Three surface water samples were collected as part of the SEAD-13 investigation. The
summary results of the chemical analyses are presented in Table 4.2-3. Two of the surface
water samples were collected downstream of the pits, one from-the east (SW13-1) and one
from the west side (SW13-2) of the pond. The final sample (SW13-3) was collected at a
location upstream of the pits. The following sections describe the nature and extent of
surface water contamination identified at SEAD-13.

424.1 Volatile Organic Compounds

No volatile organic compounds were found in the three surface water samples collected at
SEAD-13.
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TABLE 4.2-3

SURFACE WATER ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-13 EXPANDED SITE INSPECTION

06/10/94

HAENG\SENECAWSWMWTABLES\SD13SWTF.WK4

a) The New York State Ambient Water Quality Standards and Guidelines for Class "D" Water.

MATRIX WATER WATER WATER
LOCATION SEAD-13 SEAD-13 SEAD-13
SAMPLE DATE FREQUENCY NYS EPA EPA 11/03/93 11/03/93 11/04/93
ESID OF GUIDELINES (@) AWQC AWQC ([ NO.ABOVE SW1341 SW13-2 SW13-3
LAB ID MAXIMUM | DETECTION CLASS D ACUTE |[CHRONIC | CRITERIA 203410 203411 203412
COMPOUND UNITS
METALS
Aluminum ug/L 3830 100.0% NA| 750 87 3 3830 2410 162 J
Barium ug/L 916 100.0% NA| NA| NA NA 916 J 504 J 31.8J
Calcium ug/L 75300 100.0% NA| NA| NA NA 75300 61400 73200
Chromium ug/L 54 33.3% 4270 4270 509 0 54J 25U 25 U
Copper ug/L 6.6 33.3% 50 50 30 0 66 J 37U 37U
fron ug/L 5790 100.0% 300 NA| 1000 3 5790 J 4310 J 458 J
Lead ug/L 75 66.7% 330 330.6 129 0 44 7.5 08 U
Magnesium ug/L 14200 100.0% NA NA| NA NA 14200 12800 13200
Manganese ug/L 296 100.0% NA NA NA NA 268 296 85.3
Nickel ug/L 71 66.7% 4250 3592.5 399.4 0 714 56J 41 U
Potassium ug/L 7200 100.0% NA NA NA NA 7200 4740 J 5240
Sodium ug/L 70000 100.0% NA NA| NA NA 62100 53400 70000
Vanadium ug/L 6.2 33.3% 190 NA NA 0 62J 33U 33U
Zinc ug/L 277 66.7% 800 297 269 0 277 159 J 31U
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/L 0.1 100.0% NA| NA NA NA 0.1 0.02 0.04
Fluoride mg/L 0.39 100.0% 28700 NA NA 0 0.37 0.39 0.27
pH standard units 7.68 7.68 7.62 751
Specific Conductivity umhos/cm
Turbidity NTU
Notes:

b) EPA Water Quality Criteria Summary (1991), Quality Criteria for Water 1986 Updates # 1 and # 2.
c) Hardness dependent values assume a hardness of 300 mg/l.
d) NA = Not Available

e) U =Compound was not detected.

f) J =the reported value is an estimated concentration.
g) R =the data was rejected in the data validating process.
h) UJ = the compound was hot detected; the associated reporting limit is approximate.
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

4242 Semi-Volatile Organic Compounds

No semi-volatile organic compounds were found in the three surface water samples collected
at SEAD-13.

4243 Pesticides and PCBs

No pesticide or PCB compounds were found in the surface water samples collected at SEAD-
13.

4244 Herbicides
No herbicide compounds were found in the surface water samples collected at SEAD-13.
4245 Metals

Two metals, aluminum and iron, were found in all three of the surface water samples analyzed
at concentrations above the associated criteria values of 87 pg/L and 300 pug/L, respectively.
The highest concentrations of aluminum (3830 ug/L) and of iron (5790 ug/L) were found
in the sample SW13-1, which was collected on the east side of the pond. Though all three
surface water samples had concentrations of aluminum and iron which exceeded criteria
values, the two downgradient surface water samples, SW13-1 and SW13-2, had reported
concentrations of these two metals which were an order of magnitude greater than the
concentrations detect in the upgradient sample, SW13-3.

4246 Nitroaromatics

No nitroaromatic compounds were found in the surface water samples collected at SEAD-13.
4247 Indicator Compounds

Nitrate/nitrite nitrogen was detected in all three of the surface water samples collected at
SEAD-13 with concentrations ranging from 0.02 mg/L to 0.1 mg/L. The maximum
concentration, 0.10 mg/L, was found in sample MW13-1. Fluoride also was detected in all

three of the surface water samples analyzed. The reported concentrations ranged from 0.27
to 0.39 mg/L, well below the NYS Class D guideline value of 28,700 mg/L.

Page 433
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

425 Sediment

A total of three sediment samples were collected as part of the SEAD-13 investigation. The
summary chemical analyses are presented in Table 4.24. The sediment samples were
collected in the same locations as the surface water samples described above. The following
sections describe the nature and extent of sediment contamination identified at SEAD-13.

425.1 Volatile Organic Compounds

A total of two VOCs were identified in the three sediment samples collected at SEAD-13.
Both of these compounds, acetone and 2-butanone, are common laboratory contaminants.
The maximum concentrations for both compounds were identified in sample SD13-1, which
was collected at the waters edge on the east side the pond.

425.2 Semi-Volatile Organic Compounds

A total of three SVOCs were identified in the three sediment samples collected at SEAD-13.
The SVOCs detected were all PAHs, and were found at low concentrations. The maximum
concentration detected was an estimated value of 69) pug/kg of fluoranthene found in the
sediment sample SD13-1. This sediment sample, which was collected on the east side of the
pond, had the only SVOCs detected of the three samples analyzed.

4253 Pesticides and PCBs

No pesticide or PCB compounds were detected in the three sediment samples collected at
SEAD-13.

4254 Herbicides

No herbicide compounds were found in the sediment samples collected at SEAD-13.
4255 Metals

A number of metals were detected in the sediment samples collected at SEAD-13. Of these,

chromium, copper, iron, and nickel were detected in excess of the NYSDEC Sediment
Criteria for Aquatic Life. Nickel was detected at a concentration of 24.6] mg/kg in the

Page 434
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TABLE 4.24

SEDIMENT ANALYSIS RESULTS

05/23/94

SENECA ARMY DEPOT
SEAD-13 EXPANDED SITE INSPECTION
MATRIX SOIL SOlL SOIL SOIL
LOCATION NYSDEC NYSDEC NYSDEC SEAD-13 SEAD-13 SEAD-13 SEAD-13
DEPTH (FEET) SEDIMENT SEDIMENT | SEDIMENT 0-0.5 0-0.5 0-0.5 0-0.5
SAMPLE DATE FREQUENCY | CRITERIA CRITERIA CRITERIA 11/03/93 11/03/93 11/03/93 11/03/93
ESID OF FOR AQUATIC | FOR HUMAN FOR LOT NO. ABOVE SD13-1 SD13-4 SD13-2 SD13-3
LAB ID MAXIMUM [ DETECTION LIFE HEALTH WILDLIFE CRITERIA 203406 203409 203407 203408
COMPOUND UNITS (@) (a) (a) (b) SD13-1DUP
VOLATILE ORGANICS
Acetone ug/kg 380 100.0% NA] NA NA| NA| 380 J 110 J 150 J 110 J
2-Butanone ug/kg 140 33.3% NA} NA NA NA| 140 J 28 UJ 43 U 28 UJ
NITROAROMATICS
Tetryl ug/kg 200 33.3% NA| NA NA NA 130 UJ 130 UJ 200 J 130 UJ
SEMIVOLATILE ORGANICS
Phenanthrene ug/kg 35 33.3% 1390 NA NA 0 970 UJ 35 990 UJ 2700 UJ
Fluoranthene ug/kg 69 33.3% NA| NA NA NA| 69 J 63 J 990 UJ 2700 UJ
Pyrene ug/kg 60 33.3% NA] NA NA NA 60 J 54 J 990 UJ 2700 UJ
METALS
Aluminum mg/kg 18200 100.0% NA| NA NA| 14500 J 18200 J 16900 J 17800 J
Barium mg/kg 162 100.0% NA NA NA] 97.2 J 134 J 112 J 162 J
Beryllium mg/kg 1 100.0% NA] NA NA| 067 J 095J 077 J 1J
Calcium mg/kg 7200 100.0% NA] NA| NA] 7000 J 5750 J 5780 J 7200 J
IChromium mg/kg 26.9 100.0% 26 111 2 2174 269 J 233 J 261 J
Cobalt mg/kg 11.3 100.0% NA] NA NA 6.7 J 10.8 J 91J 1134
Copper mg/kg 20.7 100.0% 19 114 2 165 J 207 J 183 J 206 J
Iron mg/kg 28100 100.0% 24000 40000 2 19400 J 28100 J 21100 J 27200 J
Lead mg/kg 257 100.0% 27 250 0 18.1 J 257 J 254 J 851
Magnesium mg/kg 4680 100.0% NA NA NA| 4100 J 4610 J 3980 J 4680 J
Manganese mg/kg 428 100.0% 428 1100 1 2354 428 J 361 J 424 )
Mercury mg/kg 0.09 66.7% 0.1 2 0 0.03J 0.06 J 0.09 J 0.02 uJ
Nickel mglkg 311 100.0% 22 90 3 246 J 308 J 257 J 31.1J
Potassium mg/kg 2350 100.0% NA| NA NA| 2350 J 2210 J 2210 J 2040 J
Selenium mg/kg 0.49 66.7% NA| NA NA] 049 J 037 J 0.54 UJ 042 J
Silver mg/kg 32 33.3% NA| NA NA| 34U 324 4 UJ 27 UJ
Sodium mg/kg 326 100.0% NA| NA NA 299 J 326 J 292 J 244 J
Vanadium mg/kg 336 100.0% NA| NA NA] 263 J 336 J 315 31.8J
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/kg 0.18 100.0% NAJ NA NA| 0.09 0.18 0.15 0.05
Total Solids %WMW 43.4 33.8 43.4 329 40.1
Fluoride mg/kg 270 100.0% NA| NA NA] 188 194 210 270
NA stands for NOT ANALYZED
NOTES:
a) NYSDEC Sediment Criteria - 1989.
b) LOT = limit of tolerance; represents point at which significant toxic effects on benthis species occur.
c) NA = Not Available
d) U= compound was not detected
e) J = the reported value is an estimated concentration
f) R =the data was rejected in the data validation process
g) UJ = the coumpound was not detected; the associated reporting limit is approximate.
hAENG\SENECAV3SWMUNTABLES\SDSEDF.WK4 Page 1of 1



SENECA THREE SWMU MODERATE X DRAFT FINAL ESI REPORT

sample SD13-1, at an concentration of 25.7] mg/kg in the sample SD13-2, and at an
concentration of 31.1J mg/kg in sample SD13-3. All of these exceeded the sediment criteria
for nickel of 22 mg/kg. The chromium concentrations of 26.1J mg/kg reported for sample
SD13-3 and 26.9J mg/kg for sample SD13-1Dup exceeded the sediment criteria of 26 mg/kg.
The copper criteria of 19 mg/kg was exceeded by the samples SD13-3 (concentration of 20.6J
mg/kg) and SD13-1Dup (concentration of 20.7J mg/kg). The iron criteria of 24,000 mg/kg was
exceeded by samples SD13-3 (concentration of 27,200 mg/kg) and SD13-1Dup
(concentration of 28,100]J mg/kg).

4.2.5.6 Nitroaromatics

One nitroaromatic compound, Tetryl, was found in the sample SD13-2 at a concentration of
200] pglkg.

425.7 Indicator Compounds

Nitrate/nitrite nitrogen was detected in 100% of the sediment samples. The maximum
concentration detected was 0.18 mg/kg in sample SD13-1 (duplicate). Fluoride also was
detected in 100% of the sediment samples analyzed. The reported concentrations ranged

from 188 to 270 mg/kg.

426 Tentatively Identified Compounds

Surface Soils

Tentatively identified compounds (TICs) were detected at total concentration greater than
50 mg/kg in one surface soil sample only, SB13-10.1 (a total TIC concentration of 730.6
mg/kg). The primary TICs contributing to the high total concentration were biphenyl and
diphenyl ether. This surface soil sample was the only sample to have reported concentrations
for 10 of the 14 SVOs detected in SEAD-13 soils (both surface and subsurface).

43 SEAD-57

43.1 Introduction

A total of nine surface soil and 11 subsurface soil samples were collected at SEAD-57. A
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SENECA THREE SWMU MODERATE DRAFT FINAL ESI REPORT

total of three groundwater samples were collected as part of the SEAD-57 investigation.
The following sections describe the nature and extent of contamination identified at SEAD-
57.

4.3.2 Soil

The analytical results for the nine surface and 11 subsurface soil samples collected as part of
the SEAD-57 investigation are presented in Table 4.3-1. The following sections describe the
nature and extent of contamination in SEAD-57 soils. The sample locations are shown in
Figure 2.5-2.

432.1 Volatile Organic Compounds
Surface Soils

Three volatile organic compounds, acetone, chioroform, and tetrachloroethene, were detected
in the surface soil samples collected at SEAD-57. Acetone and chloroform are common
laboratory and sampling contaminants. They were detected in a few samples and at low
concentrations. All of the volatile organics were present in concentrations well below their
respective TAGM values. Tetrachloroethene was detected in a number of surface soil
samples but no subsurface soil samples. The maximum concentration of tetrachloroethene

was 6 ug/kg, which is well below the TAGM value of 1400 u/kg. The possible source of the
tetrachloroethene is unknown.

Subsurface Soils

Acetone, a common sampling and laboratory contaminant, was the only VOC detected in the
subsurface soil samples analyzed. The highest concentration, 23 pg/kg, was found in
subsurface soil sample TP57-6.

4322 Semi-Volatile Organic Compounds
Surface Soils
A total of 9 semivolatile organic compounds were found at varying concentrations in the

surface soil samples collected at SEAD-57. In general, the concentrations of semivolatile
compounds were low, with none exceeding a TAGM value.

Page 4-37
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TABLE 4.3-1

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

SEAD-57 EXPANDED SITE INSPECTION

12/01/95

MATRIX SOIL SOiL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57
DEPTH (FEET) 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2
SAMPLE DATE FREQUENCY 10/26/93 12/08/93 10/26/93 12/08/93 10/26/93 12/08/93 10/26/93 12/08/93 10/26/93 12/08/93
ESID OF NO. ABOVE| SS57-1 $857-1 $857-2 §857-2 $857-3 $§857-3 $857-4 $857-4 §857-5 $857-5
LAB 1D MAXIMUM | DETECTION TAGM (h){ TAGM 202562 206412 202563 206413 202564 206414 202565 206415 202566 206416
COMPOUND UNITS
[VOLATILE ORGANICS
Acetone ugfkg 23 17.2% 200 [} 73U 14U 22U 3y 12U 13U 12U 13U 14U 15U
Chloroform ug/kg 7 3.4% 300 0 13U 14U 12U 13U 12U 74 12U 13u 14 U 15U
[Tetrachioroethene ug/kg ] 241% 1400 0 2J 14U 2J I3U 2J 13U 12U 13U 2J 15U
HERBICIDES
2,4,5-TP (Silvex) ug/kg 95 5.0% NA NA 65U 63U 64U 66U 72U
IMCPA ugikg 10000 5.0% NA NA 6500 U 6300 U 6400 U 6600 U 7200 U
ISEMIVOLATILE ORGANICS
Naphthalene uglkg 180 5.0% 13000 0 420 U 410 U 420 U 430 U 470 U
2-Methylnaphthalene ug’kg 750 5.0% 36400 0 420 U 410 U 420 U 430 U 470 U
Fluorene ug/kg 120 5.0% 50000 * o 420 U 410U 420 U 430 U 470 U
Phenanthrene ugkg 230 20.0% 50000 0 420U 410 U 420U 430U 470 U
Di-n-butylphthalate ug/kg 390 15.0% 8100 0 420 U 410U 420 U 430 U 470 U
Fluoranthene ug/kg 56 25.0% 50000 * Q 420 U 410U 420 U 430 U 470 U
Pyrene ug/kg 49 20.0% 50000 * Q 420 U 410 U 420 U 430 U 470 U
Benzo(a)anthracene ugfkg 24 5.0% 220 Q 420 U 410 U 420 U 430 U 470 U
IChrysene ugfkg 42 10.0% 400 Q 420U 410 U 420U 430 U 470 U
Benzo(bfiuoranthene ug/kg 25 5.0% 1100 Q 420U 410 U 420U 430 U 470 U
Benzo(k)fluoranthene ug/kg 20 5.0% 1100 0 420 U 410 U 420U 430 U 470 U
Benzo(a)pyrene ug/kg 20 5.0% 61 0 420U 410 U 420 U 430 U 470 U
PESTICIDES/PCB
Heptachlor epoxide uglkg 20 5.0% 20 Q 22U 21U 22U 22U 24U
Dieldrin ug/kg 27 15.0% 44 Q 26J 95 42U 43U 47 U
4,4-DDE ug/kg 32 35.0% 2100 0 43U 41U 42U 43U 47U
4.4-DDD ug/kg 8.9 15.0% 2900 0 43U 41U 42U 43U 47 U
4,4-DDT ug/kg 23 20.0% 2100 0 43U 41U 42U 43U 47 U
alpha-Chiordane ug/kg 16 5.0% 540 Q 22U 21U 22U 22U 24U
lAroclor-1260 ug/kg 27 10.0%| 1000 (a) 0 24 ) 41U 42U 43U 274
METALS
Aluminum mg/kg 22900 100.0% 15523 8 12000 17300 17400 13900 14000
[Antimony mg/kg 6.5 10.0% 5 2 119 W 11.8 W 7.7 W 112 W 1t W
lArsenic mg/kg 96 55.0% 75 4 4.8 R 46 5 4.2 39 R
Barium mg/kg 174 100.0% 300 Q 82.4 65.8 72.6 168 110
Beryllium mg/kg 1.1 100.0% 1 1 056 J 062 J 0.81 0.69 J 068 J
Calcium mg/kg 213000 100.0% 120725 1 2770 1950 1590 9270 4440
Chromium mg/kg 345 100.0% 24 9 157 242 245 225 178
Cobalt mg/kg 19 100.0% 30 0 84 96 J 9.9 13.2 5.91J
Copper mg/kg 2930 100.0% 25 10 109 183 248 273 19.8
iron mg/kg 44400 100.0% 28986 6 19300 28400 29100 26500 18900
Lead mgikg 1860 100.0% 30 5 24 177 308 238 263
Magnesium mg/kg 27600 100.0% 12308 1 2680 4580 4510 4640 3220
[Manganese mg/kg 818 100.0% 759 1 592 319 418 628 297
Mercury mg/kg 0.08 85.0% 0.1 0 0.06 J 0.04 J 0.06 J 0.04J 0.08 4
Nickel mg/kg 541 100.0% 37 9 14.3 273 29.2 30.9 17.9
Potassium mg/kg 3250 100.0% 1548 12 892 J 1240 1370 1670 1660
Selenium mg/kg 12 70.0% 2 0 0.26 W 0.21 U 022 L) 0.26 W 0.41 J
[Sitver mg/kg 1.7 5.0% 05 1 1.7 1.5 W 0.98 W 1.4 W 1.4 W
[Sodium mg/kg 214 100.0% 114 5 56.7 J 445 J 39.2J 86.1J 68.6 J
[Thaflium mg/kg 11 40.0% 0.3 5 028U o3 U 024U 028U 034 U
{vanadium mg/kg 104 100.0% 150 0 246 28.6 29.4 26.1 245
IZinc mg/kg 1250 55.0% 90 4 45.2 R 706 a8 82.6 81.5 R
OTHER ANALYSES
[Nitrate/Nitrite-Nitrogen mg/kg 1.28 100.0% NA NA 0.12 0.13 0.4 1.28 0.39
[Total Solids %BWIW 931 NA NA 772 796 785 757 69.9

hot Iswmuy
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TABLE 4.3-1

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

SEAD-57 EXPANDED SITE INSPECTION

MATRIX SoiL SOIL SOl SOIL SOIL SOiL SOIL SOIL
LOCATION SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57 SEAD-57
DEPTH (FEET) 002 0-0.2 002 002 0-02 002 002 002
SAMPLE DATE FREQUENCY 10/26/93 12/08/93 10/26/83 12/08/93 10/26/93 12/08/93 10/26/93 12/08/93
ESID OF NO. ABOVE| SS57-6 §857-6 §857-7 §857-7 5557-8 §557-8 $S857-9 $S57-9
LAB ID MAXIMUM | DETECTION TAGM (h}| TAGM 202567 206417 202568 206419 202569 206420 202570 206421
COMPQUND UNITS
OLATILE ORGANICS
|Acetone uglkg 23 17.2% 200 a 13u 14U 1My 1"Mu 1y 12U 1nu 1My
Chloroform ug/kg 7 3.4% 300 0 3u 14U 1Mu MU My 12U 1Mu 11U
[Tetrachioroethene ug/kg ] 24.1% 1400 0 14 14U 1M1u 11U 6J 12U 14 11U
HERBICIDES
2,4,5-TP (Sitvex) ug/kg 95 5.0% NA NA 65U S5V 54U 54U
IMCPA ug/kg 10000 5.0% NA NA 6500 U 5500 U 5400 U 5400 U
ISEMIVOLATILE ORGANICS
Naphthalene ughkg 180 5.0% 13000 0 420U 360 U 380 WJ 30U
2-Methylnaphthalene ugkg 750 5.0% 36400 1) 420U 360 U 360 UJ 350U
Fluorene ughkg 120 5.0% 50000 * o] 420 U 360 U 360 UJ 350U
Phenanthrene ug/kg 230 20.0% 5