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DATA QUALIFIERS

EPA - defined qualifiers for Organic Analyses are as follows:

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

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

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

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

Indicates an estimated value. This flag is used either when estimating a concentration

for tentatively identified compounds where a 1:1 response is assumed, or when the
mass spectral data identification criteria but the result is less than the sample
quantitation limit but greater than zero.

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

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

Indicates compound was analyzed for but not detected.

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

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

EPA - qualifiers for inorganic analyses are as follows:

B - Concentration qualifier which indicates that the reported value was obtained from a
reading that was less than the Contract Required Detection Limit (CRDL) but greater than

or equal to the Instrument Detection Limit (IDL).

U - The analyte was analyzed for but not detected.
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VALIDATED DATA QUALIFIERS

The analyte was not detected.

The analyte was not detected; however, the associated reporting limit is
approximate.

The analyte was positively identified; however, QC results indicate that the
reported concentration may not be accurate and is therefore an estimate.
The analyte was rejected due to laboratory QC deficiencies, sample
preservation problems, or holding time exceedance. The presence or absence
of the analyte cannot be determined.
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SENECA OB/OD DRAFT FINAL RI REPORT

1.0 INTRODUCTION
1.1 PURPOSE OF REPORT

This report describes the Remedial Investigation (RI) activities at the Seneca Army Depot
(SEDA) Open Burning (OB) grounds. Engineering-Science, Inc. (ES) has been retained by
the United States Army Corps of Engineers (USACE) as part of their remedial response
activities under the Comprehensive Environmental Responsibility, Compensation and Liability
Act (CERCLA) to perform these activities. The purpose of this report is to discuss the
physical characteristics of the site, present and interpret the analytical results from the
investigation programs, identify sources of the potential contamination at the site and estimate
the risk to human health and the environment. The OB ground site is included on the
federal facilities National Priorities List (NPL) and has been listed since July 13, 1989.

1.2 SITE BACKGROUND
1.2.1 Site Description

Seneca Army Depot is an active military facility constructed in 1941. The site is located
approximately 40 miles (mi) south of Lake Ontario, near Romulus, New York (Figure 1-1).
The facility is located in an uplands area, at an elevation of approximately 600 feet Mean Sea
Level (MSL), that forms a divide separating two of the New York Finger Lakes, Cayuga Lake
on the east and Seneca Lake on the west. Sparsely populated farmland covers most of the
surrounding area. New York State Highways 96 and 96A 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. This function includes the
disposal of military ammunition and explosives by burning and detonation. The OB grounds
are located in the northwestern portion of SEDA. Figure 1-2 presents a site plan of SEDA
and identifies the location of the OB grounds.

The OB area is situated on gently sloping terrain, vegetated with grasses and brush. Drainage
is generally to the east-northeast via a series of drainage ditches and culverts into Reeder
Creek. There are several poor drainage areas where water collects at certain times of the
year. Low surface gradients of less than 40 feet in 2,500 feet, and a high fine content in the
surface soils and underlying glacial till deposits contribute to poor drainage conditions.
Originally, open burning of munitions was conducted directly on the land surface. Due to the

Page 1-1
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SENECA OB/OD DRAFT FINAL Rl REPORT

poorly drained nature of the soils, the individual burn pads were later built up with crushed,
broken shale to allow for a drier burn of the munition wastes.

1.2.1.1 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 1-3 shows the regional geology of Seneca
County. In the vicinity of SEDA, Devonian age (385 million years bp) rocks of the Hamilton
group are monoclinally folded and dip gently to the south. No evidence of faulting or folding
is present. The Hamilton Group is a sequence of limestones, calcareous shales, siltstones, and
sandstones. These rocks were deposited in a shallow inland sea at the north end of the
Appalachian Basin (Gray, 1991). Terrigenous sediments from topographic highs associated
with the Acadian landmass of Western New England, eastern New York and Pennsylvania
were transported to the west across a marine shelf (Gray, 1991). These sediments were
deposited in a northeast-southwest trending trough whose central axis was near what is now
the Finger Lakes (Gray, 1991).

The Hamilton Group, 600 to 1500 feet thick, is divided into four formations. They are, from
oldest to youngest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations. The
western portion of SEDA is generally located in the Ludlowville Formation while the eastern
portion is located in the younger Moscow Formation. The Ludlowville and Moscow
formations are characterized by gray, calcareous shales and mudstones and thin limestones
with numerous zones of abundant invertebrate fossils that form geographically. widespread
encrinites, coral-rich layers, and complex shell beds. The Ludlowville Formation is known to
contain brachiopods, bivalves, trilobites, corals and bryozoans (Gray, 1991). In contrast, the
lower two formations (Skaneateles and Marcellus) consist largely of black and dark gray
sparsely fossiliferous shales (Brett et al, 1991). Locally, the shale is soft, gray, and fissile.
Figure 1-4 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
8 feet of the bedrock revealed low Rock Quality Designations (RQD’s), i.e., <5% with almost
100% recovery (Metcalf & Eddy, 1989), suggesting a high degree of weathering.

Page 14
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MESOZOIC INTRUSIVES
Kimberlite and alnoite dikes and diatremes.

CONNEAUT GROUP
600-1000 {t. {180-300 m.)
Cermania formation—shale, sandstone: Whitesville
Formation—shale, sandstone; Hinsdale Sandstone;
Wellsville Formation—shale, sandstone; Cuba Sand-
stone.

CANADAWAY GROUP
800-1200 ft. (240-370 m.)
Machlas formation—shale, siltstone; Rushford Sand.
stone; Caneadea, Canisteo, and Hume Shales; Can-
aseraga Sandstone; South Wales and Dunkirk Shales;
In Pennsylvania: Towanda Formation—shale, sand-
stone.

JAVA GROUP
300-700 . (90-210-m.)
Wiscoy Formation—sandstone, shale; Hanover and
Pipe Creek Shales.

WEST FALLS GROUP
1100-1600 1t. (340-490 m.)

Nunda Formatlon—sandstone, shale.
west Hilt and Gardeau Formations~—shale, siltstone;
Rorlcks Glen Shale; upper Beers Hill Shale; Grimes
Siltstone.
lower Beers Hill Shale; Dunn Rill, Miliport, and
Moreland Shales.
Nunda Formation—sandstone, shale; West . Hill
Formation—shale, siltstone; Corning Shale.
“New Miltord" Formation—sandstone, shale.
Gardeau Formation—shale,. siltstone; Rorlcks Glen
Shale.
Slide Mountain Formation—sandstone, shale, con
glomerate.
Beers Hill Shale; Grimes Siltstone; Dunn Hill, Mili-
port, and Moreland Shales

SONYEA GROUP
200-1000 ft. (60-300 m.)
In west: Cashaqua and Middiesex Shales.
In east: Rye Point 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 except Genesco replaced

eastwardly by Ithaca Formation—shale, siltstone

and Sherburne Siltstone.

Oneonta Formation—shale, sandstone.

Unadilla Formation—shale, sillstone.

Tully Limestone.

HAMILTON GROUP

600-1500 {t. (180-460 m.) -
Moscow Formation—In west: Windom and Kashong
Shales, Menteth'Limestone Members; In east: Coop-
erstown Shale Member, Portland Point Limestone
Member.
Ludlowvilla Formation—in west: Deep Run Shale,
Tichenor Limestone, Wanakah and Ledyard Shale
Members, Centertiald Limestone Member. In sast:
King Ferry Shals and other members, Stone Mill
Sandstone Member.
Skaneateles Formation—In west: Levanna Shale and
Statford Limestone Members; In east: Butternut,
Pompey, and Delphl Station Shale Members, Mott-
ville Sandstone Member.
Marcellus Formation—In west: Qakla Creek Shale
Member; In east: Cardiff and Chittenango Shale
Members, Cherry VYalley Llmestona and Unlon
Springs Shale Members,
Panther Mountaln Formation—shale, siltstone, sand-
stone.

QONONDAGA LIMESTONE AND OQRISKANY SANOSTONE
75-150 ft, (23-45 m.)

Onondaga Limestone—Seneca, Morehouse (cherty)

angd Nedrow Limestone Members. Edgeclift cherty

Limestons Member, iocal bicherms.

Oriskany Sandstone.

HELDERBERG GROUP

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

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.
Coblesklll Limestone; Bertie and Camillus Forma-
tions—dolostone, shale,
Syracuse Formation—dolostone, shale, gypsum, sait.
Vernon Formation—shale, dolostone.

LOCKPORT GROUP

80-175 1. (2555 m)
Oak Orcnard ang Penfield Dolostones, both replaced
eastwardly by Sconondoa Formation—limestone,
dolostone.

CLINTON GROUP
150-325 {t. {40100=mif
Decew Dolostone; Rochester Shale,

. lrondequoit Limestone;” Williamson Shale; Wolcott

Furnace Hematite; Wolcott Limestone; Sodus Shale;
Bear Creek Shale; Wallington Limestone; Furnace-
ville Hematite; Maplewood Shale; Kodak Sandstone.
Herkimer Sandstone; Kirkland Hematite; Willowvale
Shale; Westmoraland Hematite; Sauquoit Formation
—sandstone, shale; Oneida Conglomarate.

MEDINA GROUP AND QUEENSTON FORMATION
0-900 ft. {0-270 m.)
Medina Group: Grimbsy Formation—sandstone, shale.
Queenston Formation—shale, siltstone.

Undifferentiated Medina Group and Queenston
Formation,

LORRAINE GROUP
700-900 ft. {210-270 m)
Oswego Sandstone.

P:laskl and Whetslone Gull Fermations—siltstone,
shale.

TRENTON GROUP
100-300 1t (30-90 m.)
Utica Shale.

Hamilton group

Hoscow shale

[}

Lower two-thirds of section i3 a
fossilifarous, soft gray calcare-
ous shale; upper third Klghly fri-
able but less calcarwous and
fossi)iferous. Stalning by froa
oxide very cosmon, ~(oncretlons
gnunt In greater abundance in
ower beds, but frregular calcare-
ous wasses occur throughout section.
Joints parallel, uohtg analad,
trending N.65°E. and N.25°-30%W,

L]

Ludiowville shate

a

Lower beds are thlrn{ lamingted,
Vight-colored, fossiliferous, shaly
pessage beds) overlsatn by hlrJ csl-
careous black shales 13 to 30 centi-
maters thick and rich in corals and
brachiopods; hard layers responsible
for hlil and cascades. Middle beds
are les{ fossiliferovs, soft gray
arenaceous shales, rich in concre-
tions, calcareous lenses, and occa-
sfonal thin sendstone layers,

Upper bads {Tichenor 1isestons men-
ber) are thin, irregularly bedded
gray shales becoming 1ight blue

,gny_ug;n exposure, calcareous,

coarsely textured, and fossili-

ferous. Joints parsllel 5 to 50 °
centimeters apart, well developed
but tight, : ‘

Skaneateles shale

56+

Basal beds composed of dark f{s-
sile shale. Upper shale aore cal-
careous, grayish to bluish Impure
Hmestons layers, Joint pattern
N.75°E. and M.J0°W.; diagonal Joints
N.50°E. Joints sealed, paralls) and
spaced 15 centimeters to 1.2 meters
apart. X

Marcellus shale

8lack, slateltke, bituninous shale
with occasional |isastone Vayers in
18qusnce, and containing jones rich
in 1ron sulfides or ealcareous con-
cretions, often with septarfan struc-
tures; very fissile, fron-stalned snd
gray when weathered. Joint psttern
N.25°W., H.65°E., 2.5 centimeters to
1.2 meters apart,
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Pleistocene age (Wisconsin event, 20,000 bp) glacial till deposits overlie the shales. Figure
1-5, the physiography of Seneca County, presents an overview of the subsurface sediments
present in the area. The site is shown on Figure 1-5 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 range 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 3-8%. Around the burning pads much of the
topsoil has been disturbed or removed in association with construction of the berms that
surround each of the pads. The burning pads themselves have a layer of broken shale fill at
the surface that is as much as 2 feet thick in places. Figure 1-6 presents the U.S. Department

of Agriculture General Soil map for Seneca County. Figure 1-7 presents the soil map for the
area surrounding the OB/OD grounds.

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 cites data on the
eastern United States from a United States Geological Survey (USGS) professional paper
(Schacklette and Boerngen, 1984) and data on the New York State Soils from a New York
State Department of Environmental Conservation (NYSDEC) report.

1.2.1.2 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. Figure
1-8 shows the distribution of known private wells near the northwestern perimeter of SEDA
based on information obtained from the Town of Romulus. Approximately 95 percent of the
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SOIL LEGEND

A, B, C,D, E, or F, is o general guide to the slope class. Symbols without o slope
letter ore for those misceiloneous lond types o soiis where slope 1s not sigmificant
B 'o vse ond manogement. A finol number, 3, in the symbol shows thot the sail is eroded.

SYMBOL

Ac
Ad
Al
AnA
AnB
AocA
AoB
ApA
ApB
ArB
AcC
AD
AuD
AwB
AwC
AwD
AzF

Co
CeB
CeB3
CeC
CeC3
ChD
ChE
CkA
ckB
Cia
cis
cic
CoA

CoB

CsA
CsB
Cu

DoA
DdB

DuB
DuC3
DuD
DwB

NAME

Alden mucky silt loam

Alden mucky silt loam, till substrotum

Alluviol lond

Angola silt loom, 0 to 3 percent slopes

Angolo silt loam, 3 to 8 percent slopes

Appleton grovelly silt leam, 0 to 3 percent slopes

Appleton grovelly silt loam, 3 to 8 percent slopes

Appleton silt loam, O ta 3 percent slopes

Appieton silt loam, 3 to 8 percent slopes

Arkport loomy fine sond, | 1o 6 percem slopes

Arkport loomy fine sond, 6 to 12 percent slopes .

Arkport loomy fine sond, 12 to 20 percem siopes

Arnot chonnery st} loam, 15 to 25 percent slopes

Auroro silt loom, 3 to 8 percenr siopes

Auroro silt loam, 8 1o 15 percent slopes

Auroro silt loom, 15 to 25 percent slopes

Aurora ond Formington sails, 25 to 75 percent
slopes

Canaendaigua silt loom
Cazenovio silt loam, 3 10 8 percent slopes
Cozenavio silt loam, 3 to 8 percent slopes, ercded
Cazenovia silt loam, 8 to 15 percent slopes
Cozenovia silt loom, 8 to 15 percent slopes, eroded
Cozenovio soils, 15 to 25 percent slopes
Cazenavia soils, 25 to 40 percent slopes
Claverock loamy fine sand, O to 2 percent slapes
Claverack loamy fine sand, 2 to 6 percent slapes
CoHamer silt Joam, O 1o 2 percent slopes
Collomer siit loom, 2 10 6 percent siopes
Collomer sils loam, 6 to 12 percent slopes
Collomer silt loam, modergtely shallow voriant,

0 to 2 percent stopes
Collomer sils loam, maderately shallow voriont,

2 to 6 percent slopes
Conesus grovelly silt loam, O to 3'percent slopes
Conesus gravelly sitt leam, 3 to B percen? slopes
Cosad loamy fine sond

Darien silt loam, O to 3 percent siopes

Darien-Danley-Cazenovio silt loams, 3 ro B percent
slopes

Dunkirk silt loam, 1 to & percent slopes

Dunkirk silt loam, 6 1o 12 percent slopes, eroded

Dunkirk silt loam, 12 10 20 percent slopes

Dunkirk silt loom, limestone substrotum, | to 6
percent slopes

SOURCE:

U.8. DEPT. OF AGRICULTURE SOIL SURVEY,
SENECA COUNTY , NEW YORK
APRIL , 1972
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TABLE1 -1

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

SENECA ARMY DEPOT
OB GROUNDS
ELEMENT CONCENTRATION RANGE (ppm) GEOGRAPHIC LOCATION
Aluminum 7,000 — 100,000 Eastern U.S. (2)
1,000 — 25,000 Albany Area (1)
Arsenic <01-73 Eastern U.S. (2)
3-12 New York State (1)
<0.1-6.5 Albany Area (1)
Barium 10 — 1,500 Eastern U.S. (2)
15 — 600 New York State (1)
250 —350 Albany Area (1)
Beryllium 1-7 Eastern U.S. (2)
0-175 New York State (1)
0-09 Albany Area (1)
Cadmium Not Available Eastern U.S. (2)
0.0001 - 1.0 No Region Specified (1)
Calcium 100 - 280,000 Eastern U.S. (2)
130 — 35,000 New York State (1)
150 — 5,000 Albany Area (1)
2,900 — 6,500 Albany Area (1)
Chromium 1 - 1,000 Eastern U.S. (2)
1.5-40 New York State (1)
1.5-25 Albany Area (1)
Cobalt <03-70 Eastern U.S. (2)
2.5-60 New York State (1)
25-6 Albany Area (1)
Copper <1-700 Eastern U.S. (2)
<1-15 Albany Area (1)
Iron 100 - 100,000 Eastern U.S. (2)
17,000 — 25,000 Albany Area (1)
Lead > 10 - 300 Eastern U.S. (2)
1-125 Albany Area (1)
Magnesjum 50 - 50,000 Eastern U.S. (2)
2,500 - 6,000 New York State (1)
1,700 ~ 4,000 Albany Area (1)
Manganese >2 - 17,000 Eastern U.S. (2)
50 - 5,000 New York State (1)
400 - 600 Albany Area (1)
Mercury 0.01-3.4 Eastern U.S. (2)
0.042 ~ 0.066 Albany Area (1)

HAENG\SENECA\OBRI\TABLES\BCESEUSS.WK3




TABLE1 ~ 1
BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE
EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE

SENECA ARMY DEPOT
OB GROUNDS

ELEMENT CONCENTRATION RANGE (ppm) GEOGRAPHIC LOCATION
Nickel <5-1700 Eastern U.S. (2)
19.5 (mean) New York State (1) (no
range available)
Potassium 50 - 37,000 Eastern U.S. (2)
47.5-117.5 New York State (1)

Selenium >01-39 Eastern U.S. (2)
Not Available No New York State Data Given (1)

Sodium 500 - 50,000 Eastern U.S. (2)
Not Available No New York State Data Given (1)

Vanadium > 7 - 300 Eastern U.S. (2)
Not Available No New York State Data Given (1)

Zinc >5-2900 Eastern U.S. (2)

37 - 60 Albany Area (1)

Notes:

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

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

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

pollution sources.
4. ppm = parts per million.

HAENG\SENECA\OBRINTABLES\BCESEUSS.WK3
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SENECA OB/OD DRAFT FINAL Rl REPORT

wells in the county are used for domestic or farm supply and the average daily withdrawal is
approximately S00 gallons (0.35 gpm). About five percent of the wells in the County are used
for commercial, industrial, or municipal purposes. Seneca Falls and Waterloo, the two largest
communities in the County, are in the hydrogeologic region which is most favorable for the
development of a groundwater supply. However, because the hardness of the groundwater
is objectionable to the industrial and commercial establishments operating within the villages,
both villages utilize surface water (Cayuga Lake and Seneca River, respectively) as their
municipal supplies. The villages of Ovid and Interlaken, both of which are without substantial
industrial establishments, utilize groundwater as their public water supplies. Ovid obtains its
supply from two shallow gravel-packed wells,and Interlaken 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, A.J., 1951, and Crain, L.J., 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 surficial 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, A.J.,1951). These reports have 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 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 hydrogeologic characteristics 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
interlying 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 to 700 feet deep. As of 1957, twenty-five wells
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SENECA 0B/OD DRAFT FINAL RI REPORT

utilized water from the shale aquifer, six wells tapped the overburden aquifer, and one used
the deep limestone as a source of water.

For the six wells which utilized groundwater extracted from the overburden, the average yield
was approximately 7.5 gpm. The average depth of these wells was 36 feet. The geologic
material which comprises this aquifer is generally Pleistocene till, with the exception of one
well located to the northeast of the site. This one well had penetrated an outwash sand and
gravel deposit. The yields from these overburden 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 from 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 the Hamilton group, the average yields, which are, less than
15 gpm, are consistent with what would be expected for shales (LaSala, 1968). The deeper
portions of the bedrock, (i.e.,at depths greater than 235 feet) have provided yields up to 150
gpm. At these depths the high well yields can be attributed to the effect of solutioning on
the Onondaga limestone, which is at the base of the Hamilton Group. Based on well yield
data, the degree of solutioning is affected by the type and thickness of overlying material
(Mozola, 1951). Solution effects on limestones (and on shales which contain gypsum) in the
Erie-Niagara have been reported by LaSala (1968). This source of water is considered to
comprise a separate source of groundwater for the area. Very few wells in the region
adjacent to SEDA utilize the limestone as a source of water, which may be due to the drilling
depths required to intercept this water.

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

1.2.1.3 Local Hydrogeology

The previous studies at the OB grounds have focused upon evaluating groundwater from the
unconfined till. These studies have assumed that any groundwater in the till and the
underlying fractured/weathered shales are essentially the same aquifer. The water table for
the shallow aquifer is 3 to 6 feet deep, while the shale/till contact is from 3 to 15 feet below
the ground surface. Recharge to these shallow aquifers is via percolation associated with local
precipitation which averages 29.4 inches per year.

Surface water and shallow groundwater flow at the OB grounds site are directed northeast
into Reeder Creek which is in a sub-basin within the main Seneca Lake drainage basin.
Figure 1-9 provides an indication of surface drainage patterns at the site. Reeder Creek is
located approximately 1,000 feet northeast of Burning Pad A and flows north through the
Demolition Grounds and then turns west and discharges into Seneca Lake, approximately
three miles away.

On-site hydraulic conductivity determinations were performed by M&E (1989) on monitoring
wells MW-8 through MW-17. 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 1072 ft/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
exists along 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 five (5) measurements
was 1.01x10° ft/day (3.56x107 cm/sec). The typical range of glacial tills described by Freeze
and Cherry (1979), is between 3x10™ ft/day (1x10™ cm/sec) and 3x107 ft/day (1x10™° cm/sec).
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SENECA OB/OD DRAFT FINAL RI REPORT

Based upon water level measurements made in monitoring wells MW-8 through MW-17,
M&E generated a groundwater elevation map for the OB grounds. This map indicates that
groundwater, within the glacial till deposits, flows primarily northeast, towards Reeder Creek.
The change in elevation of the groundwater surface generally follows the drop in elevation
of the land surface towards Reeder Creek. Much of this groundwater is expected to recharge
Reeder Creek.

122 Site History

Open burning-open detonation operations have been conducted for more than forty years in
the 90 acre munitions destruction area. The OB grounds occupy an area of approximately

30 acres within the southern portion of the munitions destruction area (Figure 1-2).
Originally open burning was conducted directly upon the clay ground surface. Due to the
seasonally wet nature of the local soils the individual burn pads were subsequently built up
with shale to provide a drier environment in which to perform the munitions burning. The
berms around the burn pads were formed by bulldozing of the surrounding soils, including
those soils containing residues of the burning process. The base material of the pads is
composed of crushed shale which was quarried from a nearby area on SEDA and placed over
the till with shale to provide a solid base with good drainage. The burning of munitions has
been performed at the nine burning pads labeled A through H and J. Of the nine burn pads,
there are five small pads, A,B,C,D and E, two intermediate pads, F and H and two large pads
G and J. The small pads each encompass an area approximately 70’ x 100, the intermediate
pads each encompass an area approximately 120’ x 210’ and the large pads each encompass
an area 200’ x 460°. According to an Installation Assessment of Seneca Army Depot, Report
No. 157 (USATHAMA, 1980), the burning area pads were in use from the early 1960s until
the late 1980s. During this time items burned possibly included explosive trash from an old
washout plant, fuzes containing lead compounds, and projectiles containing TNT. The open
burning procedure described below is from the Interim Final Report, Groundwater
Contamination Survey No. 38-26-0868-88, Evaluation of Solid Waste Management Units
(USAEHA, July 1987). The burning process was performed by preparing combustible beds
of pallets and wooden boxes on the pads and placing the ammunition or components to be
destroyed on the beds. A trail of propellant approximately 5 feet long, 6 inches wide and 3
inches deep was placed on the ground leading to the combustible bed. Electric squib was
placed in the propellant trail and connected to firing wires. The operator initiated the burn
by firing the circuits from an office a safe distance away.
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SENECA OB/OD DRAFT FINAL RI REPORT

According to USAEHA Hazardous Waste Study No. 37-26-0778-86, closure of Open
Burning/Open Detonation Ground Burning Pads (January 1986), Pads A and J were the first
to be abandoned for open burning. Also, according to this report, Pads I and J were only
used for trash and rubbish, while Pads B, C, D, E, F, G and H were used for projectiles,
explosives and propellants. The practice of open burning on these pads was discontinued in
1987. At present the burning of munitions is done within an open air, steel enclosure located
immediately west of burning Pad D.

An elongate, low hill is located in the southern portion of the open burning area. The low
hill is mostly covered by brush and trees and forms a pseudo barrier in this portion of the site.
Based on the vegetation which covers the hill and on its geographic location relative to the
burn pad berms (i.e., it is far from access roads and the most recent open burning activity),
the formation of the low hill is believed to be time equivalent to the berms around the nine
burn pads. According to SEDA personnel, the hill was formed during clearing activities early
in the history of the open burning area, however, a definitive description of its development
is not available. The clearing of surface vegetation and some soil was performed as a safety
measure to prevent high grass from causing a potential fire hazard in the burn pad areas.
There may have been more than one clearing event over the lifetime of the OB grounds area.

A burn kettle islocated between Pads G and J. The burn kettle is a small rectangular-shaped
building which housed a furnace to burn small caliber arms.

1.2.3 Previous Investigations

A substantial volume of data is available for the Open Burning grounds. Soil sampling,
monitoring well installation, and groundwater sampling have all been performed under various
investigative programs conducted at the OB grounds. Information is available on the
overburden conditions and the direction of groundwater flow at the site with a level of detail
sufficient to initially characterize the physical setting of the OB Grounds.

The following reports have provided data on the OB\OD grounds:
1. Installation Assessment of Seneca Army Depot, Report No. 157, AMXTH-IR-A-157,

January 1980; Conducted by the U.S. Army Toxic and Hazardous Materials Agency,
(USATHAMA).
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SENECA OB/OD DRAFT FINAL RI REPORT

2. Phase 2, Hazardous Waste Management Special Study: No. 39-26-0147-83, US Army
Material Development and Readiness Command (DARCOM) Open-Burning/Open
Detonation Grounds Evaluation, 1983.

- 3. O’Brien and Gere Engineers, Burning Pads B and H Closure, 1985.

4, Phase 4 Evaluation of the Opening Burning/Open Detonation Grounds. Investigation
of Soil Contamination, 1984; Conducted by the US Army Environmental Hygiene
Agency, (USAEHA).

5. Closure of Open-Burning/Open Detonation Ground Burning Pads Senmeca Army
Depot, Hazardous Waste Study No. 37-26-0778-86, 1986; conducted by USAEHA.

6. Evaluation of Solid Waste Management Units, Seneca Army Depot, Interim Final
Report, Groundwater Contamination Survey No. 38-26-0868-88, 1988; Conducted by
USAEHA.

7. Update of the Initial Installation Assessment of Seneca Army Depot prepared for
SEDA and USATHAMA August 1988; prepared by Environmental Science and
Engineering, Inc.

8. Metcalf & Eddy, Criteria Development Report for Closure of Nine Burning Pads,
1989.

The complete list of references is given in the reference section of this document. The
results of these various investigations are briefly summarized below.

USATHAMA conducted an evaluation of the Seneca Army Depot beginning in May of 1979,
This study concluded: 1) geological conditions are such that contaminants, if present, could
migrate in surface or subsurface waters; and 2) the demolition/burning ground is potentially
contaminated with heavy metals and explosives. No chemical analyses specific to the Open
Burning grounds were conducted for this study.

Following the depot assessment, conducted by USATHAMA, a four phased DARCOM Open
Burning/Open Detonation ground evaluation was begun in 1981. Monitoring wells MW-1
through MW-7 were installed in 1981. Six of the monitoring wells were installed along the
perimeter of the site while monitoring well MW-1 was located between the detonation ground
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SENECA OB/OD DRAFT FINAL RI REPORT

and the burn pads. The wells were screened in the glacial till at, or just above, the till-shale
(bedrock) contact. Groundwater monitoring began in January, 1982. Groundwater sampling
for metals and explosives has been done on a regular basis since 1982.

The United States Army Environmental Hygiene Agency (USAEHA) conducted a Phase 2
study of the Open Burning/Open Detonation grounds in 1982 in order to characterize the
environmental hazards associated with the OB/OD area. This study concentrated on
attempting to determine total explosive and EP toxicity extracts of the metal content in soils
and residues. The portion of the study relevant to the Open Burning grounds consisted of
the collection of 24 surface soil samples from seven burn pads. Two soil samples from Burn
Pad H contained EP toxicity extract concentrations of lead at 6.3 and 24.6 mg/L. Barium was
found in two samples from Burn Pad B at EP toxicity extract concentrations of 246 and 508
mg/L. Total RDX was detected in 18 of 24 samples at concentrations between 1.0 and 4.0
ug/g. The highest concentration of an explosive was found at Burn Pad F (9,270 ug/g of
2,4,6-TNT). The explosive 2,4-DNT was detected in five of 24 soil samples at concentrations

between 1.8 and 45 ug/g. The compound 2,6-DNT was detected in four of the samples that
also contained 2,4-DNT. Tetryl was detected in only one sample at a concentration of 2.7
ug/g. No HMX was detected in any of the 24 samples. The data are presented in Table 1-2.
Table 1-3 presents a summary of this data. The Phase 2 report concluded that the areas were
not hazardous for EP Toxicity for heavy metals, although two of three samples from Pad B
exceeded the barium standard and two of the three Pad H samples exceeded lead standards.
This study recommended that no additional studies be conducted.

Based on the data from the Phase 2 investigation, O’Brien & Gere Engineers, Inc. was
contracted in 1984 to review previous studies and recommend procedures for the
environmentally sound closure of Burning Pads B and H following RCRA guidelines. The
report was prepared under Contract DAC87-84-C-0077, dated November 1984 and was based
on analytical data from previous studies and limited geophysical surveys of the two pads.
O’Brien and Gere’s recommended closure procedure was excavation, on-site treatment, and
removal of contaminated material to a permitted and secure off-site landfill, with subsequent
capping of the site. There were no recommendations made regarding the remaining seven
pads as they were not included in this study. No chemical analyses were performed as part
of this closure report.

During 1984, in a study nearly coincident with the O’Brien and Gere study, USAEHA
conducted an additional investigation of the soils at Burn Pads B, F, and H (Phase 4
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TABLE 1-2

HISTORICAL ANALYTICAL RESULTS FOR SOIL SAMPLES FROM BURN PADS
USAEHA PHASE 2 STUDY - 1982

SENECA ARMY DEPOT
OB GROUNDS
EP Toxicity (mg/L) Expl. (ug/g)

Sample Namber Location Depth As Ba Cd Cr Hy Pb Se Ag HMX RDX Tetryl 24,6-TNT | 26-DNT 2,4—DNT
4727009 Burn Area H 0—6 inches ND ND ND ND ND 24.6 ND ND ND 11 ND ND 16 210
4727010 Burn Area H 0—6 inches ND ND ND ND ND ND ND ND ND 19 ND ND 15 60
4727011 Burn Area H 0—6 inches ND ND ND ND ND 6.3 ND ND ND 47 ND ND 15 6.6
47271012 Burn Area F 0—6 ioches ND ND ND ND ND ND ND ND ND 22 ND 24.0 ND 18
427013 Burn Area F 0—6 inches ND ND .12 ND ND ND ND ND ND 21 ND 46.0 ND ND
4727014 Burn Area P 0—6 inches ND ND ND ND ND ND ND ND ND 7.0 ND 9270 23.0 450
47271-015 Burn Area D 0—6 inches ND ND ND ND ND ND ND ND ND 2.5 ND 74 ND ND
4121016 Burn Area D 0—6 inches ND ND ND ND ND ND ND ND ND 11 ND ND ND ND
47271-017 Burn Area D 0—6 inches ND ND ND ND ND ND ND ND ND ND 27 ND ND ND
4727-018 Burn Arca B 0-6 inches ND ND 0.12 ND ND ND ND ND ND ND ND ND ND ND
4727-019 Bumn Ares B 0—6 inches ND ND ND ND ND ND ND ND ND 15 ND ND ND ND
4727-020 Bumn AreaE 06 inches ND ND ND ND ND ND ND ND ND 15 ND ND ND ND
4727021 Burn Area G 0—6 inches ND ND ND ND ND ND ND ND ND 10 ND ND ND ND
427022 Burn Area G 06 inches ND ND 0.14 ND ND ND ND ND ND 12 ND ND ND ND
4727-023 Burmn Area G 06 inches ND ND ND ND ND ND ND ND ND 14 ND ND ND ND
4727-0U Burn Ares G 0—6 inches ND ND ND ND ND ND ND ND ND ND ND 11 ND ND
4727025 Burn Area G 0—6 ioches ND ND ND ND ND ND ND ND ND 14 ND ND ND ND
4127026 Bumn Area G 0—6 inches ND ND ND ND ND ND ND ND ND 17 ND 6.7 ND ND
4721027 Bum Area C 0—6 inches ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4727-028 Burn Area C 06 inches ND ND ND ND ND ND ND ND ND 11 ND ND ND ND
472109 Burn AreaC 06 inches ND ND ND ND ND ND ND ND ND ND ND ND ND ND
£727-030 Burn Area B 0-6 inches ND 508 ND ND ND ND ND ND ND 12 ND ND ND ND
4727-031 Burn Ares B 06 inches ND ND ND ND ND ND ND ND ND 26 ND ND ND ND
4721-032 Burmn Area B 06 inches ND A6 ND ND ND ND ND ND ND ND ND ND ND ND

DETECTION LIMITS 0.5 10 0.1 0.5 0.02 0.5 0.1 0.5 10 10 10 10 10 10
Notex
1) ND = pot detected
2) Source; Phase 2 Hazardous Wastc Mansgement Special Study No. 39-26-0147-83, DARCOM Open ing/Open—Dx tion Grounds Eval

Senccs Army Depat, Senoca, New York, 213 May 1982
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TABLE1 -3

SUMMARY OF SOIL ANALYSES DATA FROM THE USAEHA PHASE 2 (1982)
REPORT FOR THE BURN PADS B THROUGH G

SENECA ARMY DEPOT

OB GROUNDS
NUMBER OF NUMBER OF NUMBER OF NUMBER OF
EP TOTAL SAMPLES SAMPLES PADS IN PADS IN
TOXICITY DETECTION RANGE NUMBER EXCEEDING EXCEEDING EXCESS OF EXCESS OF

LIMIT LIMIT DETECTED OF DETECTION TOXICITY DETECTION EP
CHEMICAL (mpg/) (mg/) (mg/l) SAMPLES LIMIT LIMIT LIMIT TOXICITY
Inorganics
As 5 . 0.5 ND 24 0 0 0 0
Ba 100 10 ND - 508 24 2 2 All from B B
Cd 1 0.1 ND - 0.17 24 3 0 F,E, G 0
Cr 5 0.5 ND 24 0 0 0 0
Hg 0.2 0.02 ND 24 0 0 0 0
Pb 5 0.5 ND - 246 24 2 2 All from H H
Se 1 0.1 ND 24 0 0 0 0
Ag 5 0.5 ND 24 0 0 0 0
Explosives
HMX NA 1 ND 24 0 NA 0 NA
RDX NA 1 ND -7 24 18 NA B,C,D,E,F,GH NA
Tetryl NA 1 ND - 2.7 24 1 NA D NA
2,46—-TNT NA 1 ND - 9270 24 6 NA F,D, G NA
2,6—DNT NA 1 ND - 230 24 4 NA F,H NA
2,4—-DNT NA 1 ND - 450 24 5 NA F,H NA

Notes:

1. NA = Not Available
2.ND = Not Detected

3. All samples were collected from 0 — 6" i
4. Toxicity Characteristic Leaching Procedure (TCLP) has replaced EP Toxicity, however, the allowable limits have remained the same.
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SQOIL SOIL
DEPTH (FT) | Pb |HMX | TETRYL | TNT DEPTH (FD | Pb |Be | Se |HMX | TNT
8.5-15 [ (8.5 <0 _[<5.0__ | <L -1 1,43 | <180 <B.. | 40 | <D
1.5-2.5 | 151 | <10 |<5.8  [<L.D -2 3.81 [<10.9] <0.1 [ <10 |1L6
4 0.6 [42.6 | <0.1 (<10 [<LD
WATER (5B |1666) 430 2l 456 0.6 1 <10.0] <0.1 ]<L0 [<LP
WATER 5.0 | 374 | 28.1 | <100 | 4.3
SAMPLE 036
SEDIMENT
FROM DITCH
Pb-2.603
EXPLOSIVES-BDL
EAST BERM
BH1Z COMPOSITE
O B°'42400
NORTH BERM EXPLOSIVES-BDL
COMPOSITE
Pb-euel
EXPLOSIVES~-BDL ®
BH4
SOUTH BERM COMPOSITE
EP TOX-BDL
® EXPLOSIVES-NR
BHS
SAMPLE 37
SEDIMENT FROM DITCH
EP TOX-BDL
EXPLOSIVES-BDL SOIL
DEPTH (FT) | Pb |Ba | Se [HMx | TNT
NGTES: -85 .6 [<10.0] 8. | <L | <D
1. ONLY COMPOUNDS DETECTED ARE SHOWN 85-18  10.83]<108 [ <a.l |3.6 <10
. 35-45 ] <D.6 [187.0] <0.1 | <1.0 | <1.0
SOIL CONCENTRATIONS ARE AS ug’/g (ppm) : = —beL | el
WATER CONCENTRATIONS ARE AS ug/L (ppb) 28 101.51<10.0] <@ 1<1.0 ] <1
2.HEAVY METALS IN SOIL REPRESENT EP TOXICITY WATER 13.3 | <300 | 22.9 | <1e0 | 3.3
CONCENTRATIONS
3 HEAYY METALS IN WATER ARE DISSOLVED
(FILTERED SAMPLES)
4. WATER WAS OBTAINED FROM BOREHOLES
USING TEMPORARY WELLS VHICH ARE CURRENTLY NON-EXISTANT E S
5, B0L - BELOW DETECTABLE LIMI
6. NR - NOT REPORTED BY EASeRATORY
ENGINEERING-SCIENCE, INC.
REFI HQZMDOUS VQSTE STUDY NO- 37'26 347q'85 CLIENT/PROJECT TITLE
OPEN-DETONATION GROUNDS. - SENECA ARMY DEPOT
EVALUATION INVESTIGATION OF S
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
BN TAMINATION &1 THE OPEN BURMING GROUNDS S TIGATION [ FEASIRI
SENECA ARMY DEPOT, ROMULUS, NEW YORK
AUGUST 13'19. 1984, ENVIRONMENTAL ENGINEERING l 720446-01000
FIGURE 1-10
SOIL AND GROUND WATER DATA
FROM BURNING PAD B
seate 1* = 40' (APPROXIMATE)




SOIL 2
DEPTH (FD) | Pb |HMX [TETRYL|TNT |2,6 DNT|2,4 ONT
8-1 0.5 [<L.B | <5.0__ | 3.7 [<L.B 1.0
-2 10.7 [ <D | <5.0__[<1.B [<1.C L8 \é\
4-5 8.5 (1.0 | <5.8_ | 1B (<10 [<1.D
WATER 96.2 [165.5| 32.3 {38 |26 2.3
SOIL
EP TOX-BDL AT @-1' ,
EXPLOSIVES-BDL AT @-1° s T eE s T
85-1.0 [ <PB.5 | <8.5 <18 |18.7 |
S 4-6 @5 | <B.5]<LB <10
BHI1 5-6 143 <8542 1.8
S A
EP TOX-BDL - ! B
EXPLOSIVES-BDL
"] ]
BH3 ~ SOUTH BERM COMPOSITE
— Pb- 2.616
® RDX- 1.6
TNT- 124.5
BH2 ® 2,4-DNT- 1.1
BHI‘\>
WEST BERM COMPOSITE \
EP TOX-BDL
RDX- 8.2, TNT- 1.2 SOIL
DEPTH (FT) | Pb_ | RDX | TNT [ HMX
2-2.5 @514 [13_|<LD
0.5-1.8 [ <®5[1.3 [<1.0 [<1.0
4-5 @5 <P [<LO_[<1.0 |
[WATER BEFOREl 76,1 | <32 |59 |124.8
T AFTER | 112 | <3p |21 |00
NOTES:

f. ONLY COMPOUNDS DETECTED ARE SHOWN

SOIL CONCENTRATIONS ARE AS ug/g (

WATER CONCENTRATIONS ARE AS

m)

ug/L (ppb)

2. HEAVY METALS IN SOIL REPRESENT EP TOXICITY

CONCENTRAT

3. HEAVY METALS ILNES!MTER ARE DISSOLVED

(FILTERED SAMP

4, WATER WAS OBTAINED FROM BOREHOL!

USING TEMPORARY
5. BDL - BELOW DETECTABLE LIMIT

- NOT REPORTED BY LABORATORY

REF- HAZARDOUS VASTE STUDY NO.
HASE 4 OF

37-26-0479-85

C OPEN BURNING/

OPEN-DETONAT[ON GROUNDS
EVALUATION INVESTIGATION OF S

CONTAMINATION AT THE OPEN BURNING GROUNDS

SENECA ARMY DEPOT, ROMULUS,
AUGUST 13-19, 1964.

NEW YORK

WELLS WHICH SRE CURRENTLY NON-EXISTANT

ES

ENGINEERING-SCIENCE, INC.

CLIENT/PROJECT MITLE

SENECA ARMY DEPOT

REMEDIAL INVESTIGATION / FEASIBILITY STUDY
OPEN BURNING GROUNDS
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ENVIRONMENTAL ENGINEERING | " 720446-01000

FIGURE 1-11

SOIL AND GROUND WATER DATA
FROM BURNING PAD F

SCALE

1" = 40 (APPROXIMATE)




SOIL
DEPTH (FT) 2,4 DNT SOIL
——0-0.5 53 DEPTH (FT) | As| Se [HMx | TNT 2,6 DNT| 2,4 DNT
2.5-1.8 .0 2-0.5 0.5 <@.1 | 1.0 [<1.B | 1.3 1.7
3 .0 2.5-1.0 <@.5] <0.l | <@ | <10 | <10 <1.0
2-3 @5 <o (L0 |<1.8 [ <18 | d.e
WATER NOT SAMPLED 4-6 0.5 <@.L [<L.B |<L.B | <1.@ <10
ALL EP TOX ARE BOL WATER 6.9¢[ 1.9 | 149=|89.9 | 3t 1.6
+-LESS THAN DETECTION LIMIT

4

~vo

LY
BH10
NOT SAMPLED

BH9
NOT SAMPLED

WEST BERM COMPOSITE

Pb - 5.64
EXPLOSIVES- BDL

S

SOIL
DEPTH (FT) _ |2.6 DNT| 2,4 DNT
2-2.5 22 | 2@
-1.5 48| <@
1.5-2.0 A8 | <8
3-4 A8 | <0
WATER NOT SAMPLED
ALL EP_TOX ARE BOL

WEST BERM COMPOSITE

SOUTH BERM COMPOSITE

EP TOX- BDL
EXPLOSIVES- BDL

EP TOX- BDL
EXPLOSIVES- BDL

NOTES,

1, ONLY COMPOUNDS DETECTED ARE SHOWN
SOIL CONCENTRATIONS ARE AS ug’/gq (ppm)
WATER CONCENTRATIONS ARE AS ug/L (ppb)

2. HEAVY METALS [N SOIL REPRESENT EP TOXICITY
CONCENTRATIONS

3, HEAVY METALS IN WATER ARE DISSOLVED
(FILTERED SAMPLES)
4. WATER WAS OBTAINED FROM BOREHOLES
USING TEMPORARY WELLS WHICH ARE CURRENTLY NON-EXISTANT
5. BDL - BELOW DETECTABLE LIMITS
6. NR - NOT REPORTED BY LABORATORY

REF: HAZARDOUS WASTE STUDY NQ. 37-26-0479-85
PHASE 4 OF AMC OPEN BURNING/
OQPEN-DETONATION GROUNDS
EVALUATION INVESTIGATION OF SQIL
CONTAMINATION AT THE OPEN BURNING GROUNDS

SENECA ARMY DEPOT, ROMULUS, NEW YORK
AUGUST 13-19, 1984,

ENGINEERING-SCIENCE, INC.
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FIGURE 1-12

SOIL AND GROUND WATER DATA
FROM BURNING PAD H

SCALE
17 = 40' (APPROXIMATE)




TABLE 1-4

HISTORICAL ANALYTICAL RESULTS FOR SOIL AND WATER SAMPLES FROM IN AND NEAR BURN PADS

SENECA ARMY DEPOT
OB GROUNDS
BURN PAD F
EP Toxiity (mg/L. Espl (/)

Sample Number Location Depth As Ba cd Cr Hg Pb Se Az | uMX | RDX | Tetril [2,4,6-TNT | 2.6-DNT | 24—-DNT
0479—001 Bore Hole 1 0—6inches | ND ND ND ND ND ND ND ND ND 14 ND 13 ND ND
0479002 Bore Hole 1 6—12inches | ND ND ND ND ND ND ND ND ND 13 ND ND ND ND
0479-003 Bore Hole 1 4-5feet ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0479004 Bore Hole2 0-6inches | ND ND ND ND ND ND ND ND ND ND ND 33 ND ND
0479-005 Bore Hole 2 6-12inches | ND ND ND ND ND ND ND ND ND ND ND 187 ND ND
0479-006 Bore Hole2 4-5fect ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0479007 Bore Hole2 5—6 fect ND ND ND ND ND 1.430 ND ND ND ND ND ND ND ND
0479-008 Bore Hole 2 7—8 feet ND ND ND ND ND 0.79 ND ND ND ND ND ND ND ND
0479-009 Bore Hole 3 0-12inches | ND ND ND ND ND ND ND ND ND ND ND 37 ND ND
0479-010 Bore Hole 3 1-2feet ND ND ND ND ND 10.7 ND ND ND ND ND ND ND ND
0479-011 Bore Hole 3 4-5feat ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0479-082 East Berm Composite | ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0479-043 South Berm Composite | ND ND ND ND ND | 2616 ND ND ND 16 ND 1245 ND 11
0479044 West Berm Composite | ND ND ND ND ND ND ND ND ND 82 ND 12 ND ND

DETECTION LIMIT 0.500 | 10000 | 0100 | 0500 | 0020 | 0500 | 0100 | 0.500 1.0 1.0 5.0 1.0 1.0 1.0
TCLP LIMITS 5 100 1 5 03 5 i 5 NA NA NA NA NA NA
BURN PAD B
EP Toxicity (mg/L) Explosives (ug/e)

Sample Number Location Depth As Ba cd Cr Hg Pb Se Ag [ HMX | RDX [ Tarml [24.6-TNT[2,6-DNT [24-DNT
0479—012 Bore Hole 4 0-12inches | ND ND ND ND ND 143 ND ND 40 ND ND ND ND ND
0479