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1.0 INTRODUCTION

Chas T. Main, Inc. (MAIN) has been retained by the U.S. Army Corps of Engineers
(USACE) to develop a Work Plan (WP) for conducting a Remedial Investigation and
Feasibility Study (RI/FS) at the Seneca Army Depot (SEAD) Open Burning/Open
Detonation Grounds (OB/OD). The area to be investigated is restricted to the nine (9)
open burning pads and adjacent areas within the Open Burning/Open Detonation
(OB/OD) Grounds. The area of concern encompasses approximately 30 acres. The
RI/FS will determine the nature and extent of environmental impacts, if any exist, and
will evaluate and propose the most appropriate remedial action, if required.

The Work Plan (WP) has been prepared in two phases. The first phase was the
preparation and submittal of the Scoping Document. The second phase was the
preparation of the Task Plan for each task of the WP. The purpose of this phased
approach to the WP preparation was to involve the regulatory authorities, the U.S.
Environmental Protection Agency (EPA) and the New York State Department of
Environmental Conservation (NYSDEC), in the initial planning phases of the RI/FS
process. The overall intent of this approach is to expedite the RI/FS process by
incorporating the regulatory review and comments during the development of the WP.
Since the comments for the Scoping Document will be received prior to completion of
the WP, this will focus the project in a direction acceptable to all parties involved,
thereby avoiding the delays associated with resolving these differences at a later date in
the project schedule.

The Work Plan consists of six sections. Section 1.0 (Introduction) provides an overview
of the WP approach and background information. Section 2.0 (Site Conditions) is a
summary of the existing data and presents the general environmental setting. Section 3.0
(Scoping of the RI/FS) describes the scoping process, including: 1) Conceptual Site
Model; 2) Identification of Potential Exposure Pathways; 3) Scoping of Potential
Remedial Action Alternatives; 4) Preliminary Identification of Applicable or Relevant and
Appropriate Requirements (ARARs); 5) Data Needs and Data Quality Objectives
(DQO:s); and 6) Data Gaps. Sections 4.0 and 5.0 contains the detailed task plans for the
RI/FS. Section 6.0 (Plans and Management) presents the overall project management
structure and includes the schedule for completing the RI/FS. Appendices to the WP
will include: Appendix A,
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sampling and analyses. The study included twenty-four (24) surficial soil samples
collected from 0-6 inches at Burn Pads B through H. Pads A and J were not sampled.
Of the 24 samples collected, two samples from Pad B were found to contain
concentrations of Ba (508 ppm and 246 ppm) in excess of the EP Toxicity standard of
100 ppm. Two samples, both from Pad H, (24.6 and 6.3 ppm) exceeded the 5 ppm EP
Toxicity standard for lead. Pad F had one soil sample which contained 9,270 ppm (0.9%)
of 2,4,6-TNT.

O’Brien & Gere Engineers, Inc. were contracted in 1984 to review previous studies and
recommend procedures for the environmentally sound closure of Burning Pads B and H,
under RCRA guidelines. The report was prepared under Contract DAC87-84-C-0077,
dated November 1984. The recommended closure procedure was source excavation, on-
site treatment, and removal of contaminated material to a permitted and secure off-site
landfill, with subsequent capping of the site. The site was to be surrounded with a low
permeability soil/bentonite slurry wall to prevent groundwater migration from the site.
There were no recommendations made regarding the remaining seven pads.

During the same time frame, (1984), USAEHA conducted a Phase IV evaluation of the
OB/OD ground (Hazardous Waste Study No. 37-26-0479-85). The study confirmed the
presence of heavy metals and explosives in the burn pads and determined the vertical and
horizontal extent of these materials in Pads B, H, and F. Surficial soil samples,
performed during Phase II, failed to detect contaminants in the remaining pads and,
therefore, no further investigation of these pads were deemed appropriate. This Phase
IV evaluation included: 1) the installation of soil borings; 2) collection of subsurface soil
samples; 3) collection of borehole water samples; 4) collection of sediment samples, and;
5) collection of surface soil samples. These samples were analyzed for explosives,
dissolved metals for water, and EP Toxicity metals for soil.

In July of 1987, the Seneca Army Depot applied for a Part B, RCRA permit. The
demolition ground was included in the April 1988 revision to this application.

In the 1987 identification and review of the Solid Waste Management Units (SWMU's)
at SEAD, (Groundwater Contamination Survey No. 38-26-0868-88, referred to
previously), the detonation ground and burning pads were combined into a single SWMU.
This report concluded the OB/OD required additional sampling of groundwater and soils.

1-5
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20 SITE CONDITIONS

SEAD is an active military installation, therefore, entry and exit are monitored 24 hours a
day by armed Department of Defense (DOD) personnel. Access to SEAD is limited to
military personnel and civilians with temporary military clearance. The OB/OD ground,
which includes the 30 acres of the burning pads and adjacent area, is surrounded by an
eight-foot high chain link fence topped with barbed wire. Additionally, entry to the
OB/OD grounds is restricted via a locked gate and is patrolled by armed DOD personel.

21 PHYSICAL SETTING

Constructed on a 10,587 acre site in 1941, SEAD is located in an uplands area, (generally
over 600 feet (ft) in elevation), approximately 40 miles (mi) south of Lake Ontario, near
Romulus, New York (see Figure 1, The Seneca Army Depot Location Map). The
upland area 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 SEAD on the east
and west boundaries, respectively. The demolition ground is located in the northwest
portion of SEAD. Figure 2, The Seneca Army Depot Site Plan, presents a site plan of
SEAD.

The OB/OD 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 seasonal poor drainage areas where water collects.
Low surface gradients, less than 40 ft in 2,500 ft, a high fine content in the surface soil
and underlying till contribute to poor drainage conditions. These poor draining soil
conditions made burning difficult and was the reason why the pads, originally constructed
on the soil surface, were built up with crushed shale quarried from an area at the base.

Open burning-open detonation (OB/OD) operations had been conducted for more than
forty years in the 90 acre munition destruction area, consisting of a detonation area and
the open burning area, which includes the nine (9) burning pads. The burning of
munitions was performed at the nine (9) pads. Figure 3, The Demolition Ground Layout
Area, depicts the layout, with the burning pads labeled A through G and J. The focus of
this investigation will be on the 30 acre OB/OD area which includes the nine (9) former

2-1
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MESOZ0IC INTRUSIVES
Kimberlite and alnoite dikes and diatremes.

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

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

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

WEST FALLS GROUP
1100-1600 ft. (340-430 m)

Nunda Formation—sandstone, shale.
West Hill and Gardeau Formations—shale, siltstone;
Roricks Glea-Shale; upper Beers Hill Shale; Grimes
Siltstone.
lower Beers Hill Shale; Dunn Hill, Millport, and
Moreland Shales.
Nunda Formation—sandstone, shale; West Hill
Formation—shale, siltstone; Corning Shale.
“New Milford" Formation—sandstone, shale.
Gardeau Formation—shale,. siltstone; Roricks Glen
Shale.
Slide Mountain Formation—sandstone, shale, con-
glomerate.
Beers Hill Shale; Grimes Siltstone; Dunn Hill, Mill-
port, and Moreland Shales

SONYEA GROUP
200-1000 ft. (60-300 m.)
In west: Cashaqua and Middlesex Shales.
In east: Rye Point Shale; Rock Stream (“Enfield")
Sittstone; Pulteney, Sawmill Creek, Johns Creek, and
Montour Shales.

GENESEE GROUP AND TULLY LIMESTONE

200-1000 ft. {60-300 m.)

West River Shale; Genundewa Limestone; Penn Yan

and Geneseo Shales; all except Geneseo replaced

eastwardly by lthaca Formation—shale, siltstone

and Sherburne Siltstone,

Oneonta Formation—shale, sandstone.

Unadilla Formation—shale, siltstone.

Tully Limestone.

HAMILTON GROUP

600-1500 ft. {180-460 m.)
Moscow Formation—In west: Windom and Kashong
Shales, Menteth Limestone Members; In east: Coop-
erstown Shale Member, Poriland Point Limestone
Member.
Ludlowville Formation—In west: Deep Run Shale,
Tichenor Limestone, Wanakah and Ledyard Shale
Members, Centerfield Limestone Member. In east:
King Ferry Shale and other members, Stone Mill
Sandstone Member.
Skaneateles Formation—In west: Levanna Shale and
Staflord Limestons Members; n east: Butlernut,
Pompey, and Delphi Station Shale Members, Mott-
ville Sandstone Member.
Marceltus Formation—In west: Oakta Creek Shale
Member; In east: Cardiff and Chittenango Shale
Members, Cherry Valley Limestone and Unlon
Springs Shale Members.
Panther Mountain Formation—shale, siftstone, sand-
stone.

ONONDAGA LIMESTONE ANO ORISKANY SANDSTONE
75.150 1t. (23-45 m)

Onondaga Limestone——Seneca, Morehouse (cherty)

and Nedrow Limestone Members, Edgeclitt cherty

Limestone 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, shale.
Syracuse Formation—dolostone, shale, gypsum, salt.
Yernon Formation—shale, dolostone.

LOCKPORT GROUP

80-175 ft. (25-55 m)
Oak Orchard and Penfield Dolostones, both replaced
eastwardly By Sconondoa Formation—Ilimestons,
dolostane.

CLINTON GROUP
150-325 ft. (40.100-m.)

Decew Dolostone; Rochester Shale.

Irondequoit Limestone;” Williamson Shale; Wolcott
Furnace Hematite; Wolcott Limestone; Sodus Shale;
Bear Creek Shale; Wallington Limestone; Furnace-
villa Hemalite; Maplewood Shale; Kodak Sandstone.
Herkimer Sandstone; Kirkland Hematite; Willowvale
Shale; Westmoreland Hematite; Sauquelt Formation
—sandstone, shale; Oneida Conglomerate.

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#lz:ski and Whetstone Gull Fermations—siltstone,
shale.

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

Utica Shale.

Hamilton group

Hoscow shale

Qr

Lower two-thirds of section 13 a
fossitiferous, soft gray caicare-
ous shale; upper third highly fri-
able but less calcareous and
fosstliferous. Stalalng by fron
oxide very coumon. Concretions
present in greater abundance in
lower beds, but frregular calcare-
ous masses occur throughout section.
Joints parallel, tightly sealed,
trending N.65°E. and H.25°-30°W.

L]

Ludlowvi]le shale

Lower beds are thinly laminated,
light-colored, fossiliferous, shaly
passage beds; overlain by hnrJ cal-
carsous black shales 13 to 30 centi-
maters thick and rich in corals and
brachiopods; hard layers responsible
for f31)s and cascades. Middla beds
are less fossilifarous, soft gray
arensceous shales, rich in concre-
tions, calcareous lenses, and occa-
sional thin sandstone layers.

Upper beds (Tichenor limestone mem-
ber) are thin, irregularly bedded
gray shales becoming 1ight blus
gray upon exposure, calcareous,
coarsely textured, and fossiti-
ferous. Jalints paralle? 5 to 50
centimeters apart, well developed
but tight. ‘

Skaneatales shale

56+

Basal beds composed of dark fis-
sile shale. Upper shale wore cal-
carsous, grayish to blulsh impure
Vimestone layers. Joint pattern
K.75°E. and N.30°W.; diagonal Joints
N.50°E. Joints sealed, parallel and
spaced 15 centimeters to 1.2 meters
apart.

Marcellus shale

Black, slatelike, bituminous shale
with occasional limestone layers In
sequence, and containing zones rich
in iron sulfides or calcareous con-
cretions, often with septarian struc-
tures; very fissile, fron-stained and
gray when weathered. Joint pattern
N.25°W., H.65%E., 2.5 centimeters to
1.2 meters apart.







NOTES

1} ELEWTIONS BASED UPON AN ASSUMED ELEWMTIION
OF 100,00 FEET, LOCATED ON THE SiILL OF THE EASTERLY

CONCRETE ENTRANGE TO DUCOUT AT NORTH END OF
PAWED ACCESS ROAD.

2) AREA SHADED IS BOMB DISPOSAL AREA, SUBJECT T0O
FREQUENT CONTOUR ALTERATION DUE TO BULLDOZING,
FILLING AND EXPLOSION.
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burning pads. Munition destruction activities will continue to be conducted in the 60
acre detonation area ajoining the burn pad site on the north. Burning of PEP’s will
continue in aboveground steel trays as described in SEAD’s RCRA Part B permit
application under Subpart X of 40 CFR Part 264. Open burning of PEP’s has not
occurred since 1987.

22 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 4, The Generalized
Geologic Map of Seneca County, shows the regional geology of Seneca County. In the
vicinity of SEAD, monoclinal black shale of the Devonian age (385 million years bp),
Hamilton group, dip shallowly to the south, 35 feet per mile, and show little evidence of
tectonic disturbance, by folding or faulting.

Locally, the shale is a soft, grey, fissle, highly jointed upper member of the Hamilton
Group. Figure 5, The Bedrock Stratigraphic Column, is a stratigraphic section of
Paleozoic rocks of Central New York. The shale contains interbeds of calcareous shale
and limestone. The shale is extensively jointed or fractured 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. This information indicates
that at the glacial till/shale interface, the rock is highly fractured but has not weathered
to the point of being unrecoverable. Much of the fracturing in the underlying bedrock
may be attributed to the glacial event, coupled with regional stresses.

Pleistocene age (Wisconsin event, 20,000 bp) glacial till deposits overlie bedrock shales.
Figure 6, The Physiographic Map of Seneca County, presents an overview of the
subsurface soils in the area. The site is shown on Figure 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 Phase IV hazardous waste evaluation report indicated the soils to
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AVERAGE BACKGROUND CONCENTRATIONS
FOR ROCKS, SOILS, AND SEDIMENTS

TABLE 1

SHALE SANDSTONE LIMESTONE SOILS SEDIMENT*
As 15 1 2.5 5 12
Ba 700 50 100 500 NA
Cd 0.2 <0.1 0.1 1 2.5
Cr 100 35 10 50 75
Hg 0.5 0.07 0.05 0.03 0.0
Pb 40 7 8 20 55
Se 0.6 NA 0.08 0.2 NA

Source: Levinson, 1980, unless otherwise noted.

All concentrations as total metals in ppm

Values are an average of samples from Earth’s crust, which can vary significantly.

*From MOE (1988): upper 95% confidence limit of pre-industrial concentrations in Great Lakes
sediments.
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southeasterly from the outwash well, yielded 10 gpm. The difference in well yield could
be influenced by the difference in the diameter of the two wells.

The information reviewed indicates that the upper portions of the shale formation would
be expected to yield small supplies of water, although adequate for domestic use. For
mid-Devonian shales such as those of Hamilton group, the obtained yields, (i.e., less than
15 gpm), are consistent with what would be expected for shales (LaSala, 1968). The
deeper portions of the shale formation, (i.e., at depths greater than 235 feet) have
provided yields up to 150 gpm. These high yields may be due to the interception of
limestone cavities. The solutioning of limestone joints can cause the formation of
cavities. In general, as the depth of penetration into the shale is increased, i.e., >100
feet, the yields become less, unless a limestone cavity is intercepted. A limestone cavity
was noted in one well log at approximately 610 feet. This well, drilled to a final depth of
787 feet, yielded approximately 150 gpm. It appears that the yields in the upper 100 feet
almost doubled those measured at depths below 100 feet. This is consistent with what
would be expected, i.e., as the depth of penetration is increased, the fracturing in the
shale is decreased making less water available.

As mentioned previously, in the deep portions of the shale, limestone cavities are
encountered which provide substantial quantities of water. This source of water is
considered to comprise a separate source of groundwater for the area. Very few wells in
the region adjacent to SEAD utilize the limestone as a source of water, which may be
due to the drilling depths required to intercept this water.

232 Local

All previous studies at the OB/OD site have focused upon groundwater from the
unconfined till. This has assumed that any groundwater in the till and the underlying
fractured/weathered shales is essentially the same aquifer. The water table for the
shallow aquifer is 3-6 feet deep, with the shale-till contact being 3 to 15 feet below the
ground surface. Recharge to these shallow aquifers is via percolation associated with local
precipitation (29.4 infyr).

Surface and shallow groundwater flow at the OB/OD site are directed northeast into
Reeder Creek which is in a sub-basin within the main Seneca Lake drainage basin.
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TABLE 2

DEMOLITION GROUND MONITORING WELL SUMMARY

Total Depth Depth Elev.

Depth to to Top Screea of Depth
Well of Weathered Depth  of Length % % Casing to Elev.
ID Boring Rock Cored Screen (ft) Rec. RQD Top, Water; of Watery
MWw-1 13.0 12.0 NA 7 5 NA NA NA NA NA
MWw-2 7.0 6.5 NA 1 5 NA NA NA NA NA
MW-3 11.0 9.5 NA 4.5 5 NA NA NA NA NA
MW-4 10.0 9.5 NA 4.5 5 NA NA NA NA NA
MW-5 10.0 9.0 NA 4.0 5 NA NA NA NA NA
MW-6 9.0 9.0 NA 4.0 5 NA NA NA NA NA
Mw-7 6.5 6.0 NA 1.0 5 NA NA NA NA NA
MWwW-=8 18.5 9 13.5-185 45 5 100 0 122.08 6.96 115.12
MW-9 15.0 10.0 10-15 3.0 4 100 0 117.89 4.30 113.59
MW-10 18.5 15.0 13.5-185 40 5 100 0 12224 6.40 115.84
MWw-11 17.5 9.0 12.5-17.5 4.0 5 100 37 113.95 6.30 107.65
MW-12 15.0 7.5 10-15 3.0 4 100 0 107.74 3.98 103.76
MW-13 17.0 6.5 12-17 3.0 5 100 17 114.00 4.90 109.10
MW-14 16.5 9.0 11.5-16.5 35 5 100 0 107.43 547 101.96
MW-15 135 6.5 8.5-13.5 3.0 35 100 0 105.01 3.18 101.83
MW-16 13.5 6.5 8.5-13.5 3.0 35 100 0 105.73 5.32 100.41
MWw-17 19.0 8.0 14-19 4.5 5 100 0 107.89 4.12 103.77

NA - Not available

1 - All depths are relative to the ground surface, all depths in feet

2 - Temporary Bench Mark (TBM) was assumed to be 100.00 and is located at the doorway of the bunker in northwestern
corner of the Demolition Grounds.

3 - Measured in January 1988
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However, wells MW-1 and MW-7 exceeded iron standards on three occassions and wells
MW-.5, 6, and 7 (around the OB grounds) exceeded manganese standards. Presumably,
because of early high values, these elements, plus fluorine and nitrogen, were analyzed a
total of 65 times through 1987. Table 3, Summary of Monitoring Well Analyses, (1981-
1987, USAEHA, 1988), summarizes the results. Included in this extended monitoring
were pH, TOC, pesticides, specific conductivity, and TOX. The pH was slightly acidic to
moderately basic over the monitoring period. MW-1 registered both the most acidic and
most basic values. Monitoring of these original wells continued on an annual basis
through 1987 for explosives, metals, TOC, TOX, pH, pesticides, nitrates, and specific
conductivity. These results are summarized in USAEHA Groundwater Contamination
Survey No. 38-26-0868-88, Interim Final Report on the Evaluation of Solid Waste
Management Units (SWMU), Seneca Army Depot.

The Phase II study (No. 39-26-0147-83), was performed 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 metal content in soils and residues. This
program was to determine if the soils and residues were hazardous wastes, based on EP
Toxicity. The study included 24 soil samples from 0-6 inches, from Burn Pads B through
H. Pads A and J were not sampled. Pad B was found to contain Ba (to 508 ppm) in
excess of the EP Toxicity standard for Ba (100 ppm). Pad H exceeded the standard for
lead (24.6 ppm, standard 5 ppm). Pad F had one soil sample containing 9,270 ppm
(0.9%) 2,4,6-TNT. This data is summarized in Table 4, Summary of Soils Analyses
(USAEHA Phase II and Phase IV).

The Phase 2 report concluded that the areas were not hazardous by characteristic EP
Toxicity for heavy metals, although two (2) of three (3) samples from Pad B exceeded
the barium standard and two (2) of the three (3) Pad H samples exceeded Pb standards.
This study recommended that no additional studies be conducted.

Based on the data from the Phase 2 investigation, O’Brien & Gere Engineers, Inc. were
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 Phase 2 report had identified only Pads B and H as having soil concentrations in
excess of allowable EP Toxicity Limits. The report was prepared under Contract
DACS87-84-C-0077, dated November 1984. The report was based on analytical data from
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PADS 1IN

EP EXCESS OF PADS IN

TAXICITY DETECTION >TAXICITY DETECTION EXCESS OF
CHEMICAL LIMIT LINIT. RANGE TOTAL >DEL1 LIMIT EP TOXICITY
lnor'ganics|
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,G9 0
cr 5 0.5 ND 24 0 0 0 0
Hg 0.02 0.02 ND 24 0 0 0 0
Pb 5 0.5 ND - 24.6 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 264 0 NA 0 NA
RDX NA 1 ND - 7 24 18 NA B,c,D,E,F,G,H NA
Tetryl NA 1 ND - 2.7 24 1 NA D NA
2,4,6-TNT NA 1 ND - 9270 24 6 NA F+,D,G NA
2,6-DNT NA 1 ND - 23.0 24 4 NA F,H NA
2,4-DNT NA 1 ND - 45.0 24 5 NA F,H NA
NOTE: ALl samples were collected from 0-6"
+Pad F Sample Contained The High Value

DATA FROM THE
USAEHA PHASE & (1984) REPORT FOR BURN PADS, B, F, and H
PADS 1IN

EP EXCESS OF PADS IN

TOXICITY DETECTION >TAXICITY DETECTION EXCESS OF
CHEMICAL LIMIT LmlTll RANGE TOTAL LINIT{ LIMIT EP TOXICITY
Inor‘gann:sI
As 5 0.5 ND 47 0 0 0 0
Ba 100 10 ND - 424 47 3 2 B B
cd 1 0.1 ND 47 0 0 0 0
cr 5 0.5 ND 47 0 0 0 0
Hg 0.2 0.02 ND 47 0 0 0 0
Pb 5 0.5 . 47 12 3 F,B,H F,B,H
Se 1 0.1 ND 47 0 0 0 0
Ag 5 0.5 ND 47 0 0 0 0
Explosives
HMX NA 1 ND - 4.0 47 2 NA B NA
RDX NA 1 ND - 8.2 47 4 NA F,B NA
Tetryl NA 1 ND 47 0 NA NA NA
2,4,6-TNT NA 1 ND - 124.5 47 7 NA F,B NA
2,6-DNT NA 1 ND - 2.2 47 2 NA H NA
2,4-DNT NA 1 ND - 2.2 47 5 NA F,H NA

NA - Not applicable
ND - Note detected

a. For EP Toxicity the conc is mg/l, for explosives the conc. is ug/g.

b. As EP Toxicity (mg/l)

c. As total concentrations (ug/g)

d. Number of samples exceeding the detection limit

e. Number of samples exceeding the regulatory EP Toxicity Limit
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SOIL
DEPTH (FT) | Pb |HMX | TETRYL | TNT
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1.5-2.5 1.51 1<l.B 1<5.0 <1.8
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1-2 3.81 {<10.9] <@.1 [<1.@ |1l.6
4 <B.6 |42.6 | <A1 |<l.B | <l.D
4.5-6 <{R.6 1<10.0 ] <0.1 [ <1.0 [<i.0
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SOIL

DEPTH (FT) | 2,4 DNT SOIL

2-0.5 2.2 DEPTH (FT) | As| Se |HMX | TNT [2.6 DNT| 2,4 ONT

0.5-1.0 1.0 7-2.5 20.5] <@.4 [<1.8 |<L.8 | L3 L7

3 .0 9.5-1.0 8.5 <@.1 [<1.0 | <10 | <1.D 1.0

2-3 0.5 <0.1 | <16 [<L.8 | <o 1.0
WATER NOT SAMPLED 46 5| <0.1 | <L2 | <0 | <L.D <10
ALL EP TOX ARE BOL WATER 6.9¢| 1.9 | 140+|89.9 | 3. 1.6
o-LESS THAN DETECTION LIMIT

Z

.

)
BH10
NOT SAMPLED

Y
BHY
NOT SAMPLED

EAST BERM COMPOSITE

Pb - 5.64
EXPLOSIVES- BOL

SOIL
DEPTH (FT) 2,6 DNT| 2,4 ONT
8-8.5 2.2 2.8
1-1.5 <. <1.0
1.5-2.0 <1.0 <il.8
3-4 <1.0 <i.0
WATER NOT SAMPLED
ALL EP TOX ARE BODL

EAST BERM COMPOSITE

SOUTH BERM COMPOSITE

EP TOX- BDL
EXPLOSIVES- BDL

NOTES:

EP TOX- BDL
EXPLOSIVES- BOL

1. ONLY COMPOUNDS OETECTED ARE SHOWN
SOIL _CONCENTRATIONS ARE AS ug/g (ppm)’
WATER CONCENTRATIONS ARE AS wug/L (ppb)

2. HEAVY HETAILS ‘.-'EN SOIL REPRESENT EP TOXICITY

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

SUMMARY OF MONITORING WELL ANALYSES
DATA FROM THE
PHASE 4 (1984) REPORT
7 BOREHOLES IM OR MEAR PADS, B, F, AND M

PADS IN PADS
GREATER EXCESS IN
NUMBER THAN OF EXCESS

EPA a DET. RANGE OF LOMER DET. OF
CHEMICAL NCL NYSGUS, LIMIT DETECTED SAMPLES >DET..  STD., LIMIT SW.
Inorganics
As 50 25 10 ND - 6.9 9 0 0 NA NA
Ba 1000 1000 300 ND - 374 9 1 0 B NA
cd 5 10 1 ND 9 0 0 NA NA
cr 100 50 1 ND - 1.27 9 1 0 F NA
Pb 50 25 5 ND - 112 9 4 3 F,B F
Se 50 10 5 ND - 28.1 9 3 2 B,H B
Explosives
HMX NA(35) NA 100 ND - 166.6 9 5 NA B,F,H NA
RDX NAC':S)e NA 30 ND 9 0 NA NA NA
Tetryl NA(1)e NA 10 ND - 43 9 2 NA B,F NA
2,4,6-TNT NA(1), NA 1 ND - 89.9 9 7 NA B,F,H NA
2,6-DNT NA NA 1 ND - 8.5 9 2 NA F,H NA
2,4-DNT NA(1.1), NA 1 ND - 4.2 9 3 NA B,F,H NA

METCALF & EDDY DATA (1989)
WELLS MW-1 TO 6, MW-8 TO 17
EPA NYSGUSb DETECTION NUMBER OF TIMES TIMES DETECTED
MCLa LIMIT DETECTION RANGE GREATER GREATER
WELLS 1-6 WELLS 8-17 THAN DETECTED THAN STANDARDS

CHEMICAL (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) WMELLS 1-6 WELLS 8-17 WELLS 1-6 WELLS 8-17
Inorganics
As 50 25 10 ND - 19.3 ND 1 0 0 0
Ba 1000 1000 200 ND - 859 ND 5 0 0 0
cd 5 10 5 ND - 18.8 ND 1 0 L(4) 0
cr 100 50 10 21.5-152 ND 6 0 4(1,4,5,6) 0
Hg 2 2 0.2 ND - 0.58 ND 2 0 0 0
Pb 50 25 5 38.9-206 ND - 9.9 6 3 6¢1,2,3,4,5,6) 0
Se 50 10 5 ND -14.3 ND - 5.6 2 1 1(5) 0
Explosives
PETN NA NA 4.5 ND - 45 ND 2 0 NA NA
HMX NA(35)e NA 1.3 ND ND 0 0 NA NA
RDX NA(35)e NA 0.63 ND -1.84 ND - 0.712 1 NA NA
Tetryl NA(1)e NA 0.66 ND -0.96 ND 1 0 NA NA
2,4,6-TNT NA(1) NA 0.78 ND ND - 5.6 0 2 NA NA
2,6-oNT  NAC(1.D) NA 0.55 ND ND 0 0 NA NA
2,4-DNT NA NA 0.6 ND ND 0 0 NA NA

a. MCL-EPA Maximum Contaminant Level

b. NYSGWS-New York State Groundwater Standard

¢. >Det. - Number of Samples Exceeding Detection Limits

d. Number of Samples Exceeding Standards or Guidelines; Pads from where samples were obtained

e. Proposed Guidelines From Criteria Dg;elopment Report for the Closure of the Nine Burning Pads, (M&E, Oct. 1988)
f. EPA Water Quality Criteria for 1x10 ~ risk of the Nine Burning Pads, (M&E, Oct. 1988)

g. Well ldentification Number with Levels Above Standards are in parantheses

All Concentrations as ug/l (ppb).

NA - Not Applicable
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3.0 SCOPING OF THE RI/FS

The previous sections have presented the current database for the site. This section will
integrate and interpret the previously presented information yielding a conceptual
understanding or model which will define the current conditions at the site. Consistent with
this understanding will be the selection of likely potential receptors of pollutants from this
site and potential technologies which may be appropriate, should a remedial action be
necessary. Finally, Data Quality Objectives (DQOs) will be established which will define the
quality and quantity of the data necessary to make decisions regarding this site.

31 CONCEPTUAL SITE MODEL

The conceptual site model for the SEAD Open Burning Ground combines both site
conditions and expected pollutant behavior into a cohesive understanding of the site. This
will serve as the basis for the deciding upon what activities will be performed during the RI.
The model was developed by evaluating the following aspects:

1. Physical site characteristics: This considers the physical aspects of environmental
conditions and the effect these conditions may have on potential pollutant migration.

2. Environmental fate of constituents: This considers the expected behavior of residual
materials in the environment based upon the pollutants’ known chemical properties.

The known disposal of military ordnance by burning has been conducted at the OB site since
the early 1960’s. Typically, disposed of munitions contained metals (as organometallic
compounds and metallic components of munitions, e.g., iron, copper, aluminum, arsenic,
barium, lead, tin, zinc, etc.), inorganic elements and compounds (e.g., phosphorus, nitrobarite)
and organic compounds (usually nitrated hydrocarbons, e.g., TNT). These constituents
represent potential pollutants of concern on the site and adjoining properties.

3.1.1 Physical Site Characterization

The nine (9) open-air munitions burning pads and adjoining area occupy a thirty (30) acre
area of concern (AOC) within the entire demolition area of 90 acres. An active bomb
disposal site is within this demolition area, but is not a part of this study. The OB area is

3-1
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During and subsequent to burning, potential contaminants may have been dispersed into the
environment, away from individual burning pads. Explosions associated with burning may
have ejected materials from pad sites. Ash generated during burning, and ash and dust
subsequent to burning, can result in the wind-blown dispersal of the more volatile or light-
weight particles.

Erosion, dissolution, degradation, and biodegradation allow a variety of materials to disperse
into the soils beneath, and downslope from, the pads and berms. Surficial erosion may have
transported dissolved and suspended materials along drainage paths, potentially into surface
waters (Reeder Creek) and off the site. Relatively level topography and indirect drainage
paths with intermittent poor draining areas decreases surface dispersal by erosion or surface
water. Clay content of soil and underlying till will reduce percolation of surface water into
the bedrock aquifers but will encourage run-off, particularly during large storm events such
as thunderstorms.

The groundwater at the Seneca OB/OD grounds has been classified by NYSDEC as GA.
The best usage of class GA waters is as a source of potable water. Class GA waters are
fresh groundwaters found in the saturated zone of unconsolidated deposits and consolidated
rock or bedrock.

From the mouth of Reeder Creek to a point 2 miles upstream, the surface water at the site
has been classified as C(T). From this point to the source of the creek, Reeder Creek is
classified as D. The best use of Class C waters is for fishing and fish propagation. These
waters shall be suitable for fish propagation and survival, including trout. The (T)
designation of the surface water classification refers to this stream as being a trout stream.
The water quality shall also be suitable for primary and secondary contact recreation
although other factors may limit the use for these purposes. Class C(T) refers to the
suitability of these waters for trout, which is reflected in the water quality standards for
dissolved oxygen, (the minimal daily average may not be less than 6.0 mg/l; the minimum
single value is 5 mg/t). Class C(T) waters must also meet criteria for coliform, pH, and TDS.
Class D waters are suitable for fishing. The water quality shall be suitable for primary and
secondary contact recreation, even though other factors may limit the use for that purpose.
Due to such natural conditions as intermittency of flow and the water conditions not being
conducive to the propagation of game fish, due to stream bed conditions, Class D waters will
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Heavy Metals - (As, Ba, Cd, Cr, Hg, Pb, Se and Ag)

MAIN’s approach will be to evaluate the environmental fate and behavior based on
understanding of the critical chemical/physical properties which can control the environmental
behavior of these compounds. Supplemental to this, an evaluation will be conducted of the
previous investigations regarding the environmental fate of the compounds of concern.

3121 Explosives

Table 6, Chemical/Physical Properties of Explosives, presents information which will serve
as a basis for understanding the likely environmental fate of explosives at the burning
grounds. The chemical class of the compounds identified in Table 6 is considered to be
semi-volatile. This is based upon the high molecular weights of these compounds and their
low vapor pressures, typical of most semi-volatile compounds. The most volatile of the five
(5) explosives considered at this site is 2,6-Dinitrotoluene (2,6 DNT), with a vapor pressure
of 0.018 torr (24 ppm). Compared to Benzene, a volatile compound, which has a vapor
pressure of 95.2 torr (125,000 ppm) it is apparent that volatilization of this compound is
expected to be low, especially in soils which have a high clay content. Soils with a high clay
content generally have a high, >50%, ratio of water filled to air filled porosity, therefore,
there is a small amount of air space through which vapor can migrate. Compounds such as
RDX and HMX have extremely low vapor pressures and would not volatilize through the
soils. Consequently, volatilization of RDX and HMX are not expected to represent a
significant environmental pathway. However, volatilization half-lives calculated by Spanggord
et. al. (1979) indicates that, although small, volatilization of the di and trinitrotoluenes may
be an environmental fate mechanism.

The potential for explosives to leach to the groundwater is a complicated consideration and
influenced by many factors such as solubility, cation exchange capacity (CEC), clay content
and percolation rate. For this evaluation, solubility will be considered as the most
representative parameter for leaching potential. Of the six (6) explosives considered, the
most soluble of the explosives are the di and trinitrotoluenes. Their solubilities range from
approximately 130 mg/l to 270 mg/l. These are similar to the solubilities of other organic
hydrocarbons such as toluene, (500 mg/l), or the xylenes, (150 mg/l). This range of
solubilities, 100 mg/l to 500 mg/], is considered to represent a moderate degree of leaching
potential. Compounds which would represent a high degree of leachibility, i.e., high
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solubility, would be methylene chloride, (30,000 mg/l), Benzene (1780 mg/l) and TCE, (1100
mg/l). The solubilities of HMX and RDX are approximately four (4) times less than that
for the di and trinitrotoluenes and therefore represent a smaller potential for leaching.

A review of the melting points (MP) of these compounds indicates that these compounds
are solids at room temperature and therefore would not migrate through soil as separate
phases. Instead as precipitation interacts with these solid residues a small portion would
dissolve or erode away. Complete leaching would require a long interaction period.

Field studies have confirmed the long-term potential for leaching of explosives into the
groundwater. A 1985 USATHAMA evaluation of the critical parameters affecting the
migration of explosives through soils indicated that at a former propellant manufacturing
facility, 2,4-DNT leached from soil contaminated with smokeless powder for over 35 years
after cessation of operations. At another facility, leaching of 2,4-DNT into groundwater
from former burning grounds has been documented to occur for as long as 10 years after
operations had been discontinued.

The sorption of organic chemicals is a function of the chemical and the media it is in contact
with. The organic carbon sorption coefficient, K, defines the ability of a chemical to sorb.
The higher the K, the better the potential for the chemical to be sorbed. Consequently,
those chemicals with high K s will tend to remain bound to the soil, especially if the soil
contains a substantial quantity of such materials as organic matter and/or clay. The
compounds considered in this evaluation show sorption coefficients, K ., which range from
approximately 100 to 500. The OB site soils have been shown to possess a high percentage
of fines including clay, thereby increasing the sorption potential of these compounds to the
soil. Table 7, Relative Relationships Between K_ . and Mobility, provides a basis for
evaluating the relationship between mobility in the soil and K. For the range of K
exhibited by explosives, ie., 100-500, these compounds would be considered to be
intermediately mobile.

3.122 Environmental Degradation of Explosives
Environmental degradation of these parent organic compounds have been shown to occur

by various investigators. The information available on this subject is substantial and beyond
to detailed discussion the scope of this work plan. However, MAIN has performed a review
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of the available information. This database shows that nitroaromatic and nitramines are
susceptible to environmental transformations. Since some of the byproducts of these
transformations may be environmentally persistent, there is a potential for concern.

Much of the available research has been conducted on the environmental transformation of
TNT. Figure 12, Transformation Pathways and Products for TNT, provides a summary of
the identified byproducts resulting from environmental degradation. Figure 13,
Transformation Pathways and Products for 2,4-DNT, presents byproducts which have been
identified from the breakdown of 2,4-DNT. The environmental fate of RDX is less defined
than that of the other two compounds previously mentioned. Figure 14, Transformation
Pathways and Products for RDX, provides an overview of the expected degradation pathways
and the byproducts produced as a result of this degradation. Clearly, the number of
byproducts which have been identified is diverse. Analytical methods have only recently been
developed which are capable of accurately detecting these compounds. The widespread
application of these analytical techniques are greatly limited by the availability of standards
which are essential for the analyses. Responding to the need for accurate analytical
procedures and recognizing that standards for every breakdown product is unavailable,
USATHAMA has developed Method 8330. This method is intended for the analysis of
explosive residues in water, soils and sediments.

Table 8, Analytes for Method 8330, presents a breakdown of each explosive analyte, the
compound’s abbreviation and evaluates each compound as either a primary explosive analyte
or a breakdown product. Method 8330 is the proposed method for the analysis of explosive
residues at SEAD. This method is the latest most up-to-date version of Methods SMO-1
and SMO-2 and is the method required by the USACE.

3123 Heavy Metals
The behavior of heavy metals in soil is unlike organic compounds in many aspects. For
example, volatilization of metals from soil is not considered a realistic mechanism for

pollutant migration and will not be considered. However, leaching and sorption will be
considered.
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TABLE 8

ANALYTES FOR METHOD 8330

FINAL DRAFT

PRIMARY OR
ANALYTE ABBREVIATION BY-PRODUCT
Octahydro-1,3,5,7-tetranitro-1,3,5,7- HMX Primary

tetrazocine

Hexahydro-1,3,5-trinitro-1,3,5-triazine RDX Primary
1,3,5-Trinitrobenzene 1,3,5-TNB Primary
1,3-Dinitrobenzene 1,3-DNB Primary
Methyl-2,4,6-trinitrophenylnitramine Tetryl Primary
Nitrobenzene NB Primary
2,4,6-Trinitrotoulene 2,4,6-TNT Primary
4-Amino-2,6-dinitrotoluene 4-Am-DNT By-Product
2-Amino-4,6-dinitrotoluene 2-Am-DNT By-Product
2,6-Dinitrotoluene 2,6-DNT Primary
2,4-Dinitrotoluene 2,4-DNT Primary
2-Nitrotoluene 2-NT Primary
4-Nitrotoluene 4-NT Primary
3-Nitrotoluene 3-NT Primary
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MW-7 were originally sampled in 1982. During M&E’s evaluation, drinking water standards
were exceeded in MW-1 (Cr, Pb), MW-2 (Pb), MW-3 (Pb), MW-4 (Cd, Cr, Pb), MW-9 (Cr,
Pb, Se), and MW-6 (Cr, Pb). Well MW-1 lies between the detonation ground and the burn
pads and could reflect the result of activities conducted at either area.  Verbal
communication with USAEHA suggests that the collected groundwater samples were invalid
due to high turbidity.

The data suggests that leaching of metals from Pad F, Pad H, and possibly Pad B has
occurred due to the presence of heavy metals in the filtered groundwater samples collected
from several boreholes at the pads. These samples are considered to reflect the highest
concentration of constituents at the pads since the boreholes were installed directly in the
pads and not adjacent to the pads as are the monitoring wells. The groundwater sample
taken from Borehole 1 in Pad F, which was filtered, showed the presence of Pb at 76 and
112 ug/l. The sample from Borehole 3, also in Pad F, showed the presence of Pb at 96.2
ug/l. Additionally, Pb was detected in the borehole water sample from Pad B at 13 ug/l
Only the borehole samples collected from Pad F (76.1, 112 and 96.2 ug/l) exceeded the
drinking water standard for Pb which is 50 ug/l. Selenium (Se) was detected in the borehole
water samples of Pads B and H at 28 ug/l and 8 ug/l, respectfully. Only the sample from
Pad B exceeded the drinking water standard of 10 ug/l (EPA MCL) and 20 ug/l (NYSDWS).
Barium (Ba) was detected in the borehole water of Pad B at 374 ug/l. Both the EPA and
New York State drinking water standard for Ba is 1000 ug/l.

A small amount of leaching of explosives into groundwater has been documented at each
pad tested, specifically Pads F, B and H. Of the explosives present, only 2,4-DNT has an
established federal guideline for water. This is the Federal water quality criteria for
protection of human health. Although measurable, the observed groundwater concentrations
barely exceeded the water quality criteria for 2,4-DNT of 1.1 ug/l for a 107 risk. For
example, Pad B which overall had the highest concentration of explosives, indicated the
presence of 2,4-DNT at 4.2 ug/l.

Although no water criteria has been established for the other explosives found on site,
concentrations of other explosives in the groundwater directly below and adjacent to the pads
have been documented. HMX has been detected as high as 167 ug/l near Pad B. 2,4,6
TNT was detected at 90 ug/l in the groundwater below Pad H. No concentrations of RDX
have been detected above 30 ug/l in any samples collected from any of the pads.
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B, and H exceeded the EP Toxicity limit of S ppm for Lead. The high sample in Pad B was
at the interval where the bullets were intersected. Heavy metals analyses of soils are
summarized in Table 4 of Section 2.4.

Substantial sampling and analyses efforts have been undertaken by the U.S. Army over the
last several years. The result of these efforts indicates that although environmentally present,
both the concentration and number of samples which detected explosives and heavy metals
have failed to indicate that a substantial environmental problem exists at the site.

The evaluation of the information collected to date has indicated that leaching of heavy
metals and explosives are occurring. However, off-site groundwater migration of these
materials does not appear likely, due to the slow groundwater velocity, the groundwater flow
direction and the sorptive capacity of the subsurface soils.

Surficial soil contamination has been documented in all the pads tested. Pads B, F, and H
appear to have more surficial impacts than the other pads tested. Since percolation of
rainfall is minimal, surface water transport of soil appears to be a significant pathway by
which contaminants found in the surficial soils and berms surrounding the pads can migrate.
These materials will likely be deposited in the drainage channels and streams which drain the
area. Further, windblown migration of the surficial soils may also occur since these materials
are at the surface of the pads.

32 IDENTIFICATION OF POTENTIAL RECEPTORS AND EXPOSURE
SCENARIOS

This section will identify the source areas, release mechanisms, potential exposure pathways
and the likely human and environmental receptors at the OB/OD grounds, based upon the

results of the conceptual site model, which was described in the previous section.

The complete potential exposure pathways from sources to receptors are shown schematically
in Figure 15, The Exposure Pathway Model.
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321 Potential Source Areas and Releases Mechanism

The source areas in the OB/OD grounds are the burn pads and the berms which surround
them. These areas contain various heavy metals, explosive compounds, and shell casings.
All of the pads tested have shown elevated levels of heavy metals and explosive compounds
in the surface soils.

The primary release mechanism from the source areas is due to surface water run-off and
surface soil erosion. Leaching of metals and explosive compounds has been demonstrated
at some of the burn pads, however, the relatively low permeability of the soils would suggest
that leaching is probably responsible for less movement of contaminants, both with respect
to mass and distance, than surface run-off and erosion.

Since the constituents of concern areas are contained primarily in surface soils, the
movement of contaminants with fugitive dust may constitute a release mechanism.
Volatilization of the tri- and di-nitrotoluene compounds from primary and secondary sources
may also constitute a significant release mechanism.

These sources have the potential to contaminate the groundwater beneath the site, the
sediments and surface water of the drainage areas on the OB/OD grounds, the sediments

and surface water of Reeder Creek and the surface soils in and around the OB/OD grounds.

322 Potential Exposure Pathways and Receptors - Current Uses

There are five primary receptor populations for potential releases of contaminants from the
OB/OD grounds:

Area residents living near the SEAD facility.

Area residents who may use Reeder Creek for recreational purposes.
SEAD personnel who work on or near the OB/OD grounds.
Agquatic biota in Reeder Creek.

AN

Terrestrial biota on or near the OB/OD grounds.

The exposure pathways and media of exposure are described below as they may effect the
various receptors.
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Volatilization of the tri- and dinitrotoluene compounds may result in low-level exposure of
SEAD personnel working on or near the site. As with fugitive dusts, volatilized
contaminants would not be expected to migrate to off-site in significant concentrations.

The fugitive dusts are likely to deposit to the surface in nearby areas outside the OB/OD
grounds. This may result in exposure of the terrestrial biota. The dust may also be washed
to the local surface waters, resulting in the exposures identified for surface waters and
sediments.

Figure 15 is set up to show that area residents may experience ingestion, dermal and
inhalation exposure via movement of fugitive dust off site. Dermal contact with dust to site
visitors is not included in this block since dermal exposure to soils is a greater degree of
exposure and would be covered by the dermal exposure to soils scenario.

MAIN expects to estimate the potential exposures from these routes and assess the
significance of these exposures in the risk assessment. The statement in the preliminary risk
assessment section is a preliminary judgement of the potential effects and will be
corroborated, however the estimates and comparisons to “significant levels” is part of the risk
assessment, not the Work Plan.

During field activities at the site, real-time monitoring for volatile organic compounds
(VOC’s) and particulates will be conducted at the downwind OB grounds site boundary. If
the level of VOCs at the downwind OB grounds site boundary exceeds 5 ppm above
background levels measured upwind from the work area, then all activities must be stopped
and corrective measures implemented to control the source of the release. If the level of
airborne particulates at the downwind site boundary exceeds the action level of 150 ug/m3,
all work activities must be stopped and corrective measures implemented to control the
source of the release. This information will be utilized to formulate likely exposure
scenarios.
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3.2.23 Incidental Soil Ingestion and Dermal Contact

Incidental ingestion is a potential exposure pathway for SEAD personnel who may be working
in the OB/OD grounds or other nearby areas. Contaminants may be absorbed dermally or

ingested.
3.2.2.4 Ingestion of Groundwater

The groundwater beneath the OB/OD grounds is not used as a drinking water source and
connection to other potable groundwater aquifers has not been demonstrated. It is not
anticipated that there will be direct exposure to the groundwater from the site under current

uses.

Groundwater beneath the site tlows generally toward Reeder Creek and may be recharging the
creek. The potential groundwater contribution to the surface water could result in the
exposures identified for surface water and sediments above.

3.2.3 Potential Exposure Pathways and Receptors - Future Uses

Under current site conditions, access to the site is strictly limited. Potential future uses,
whether under the ownership of SEAD or by others, cannot assure the current level of security
surrounding the site. Strict land use control cannot be ensured in future uses, although
limitations may be imposed through zoning or deed restrictions. SEAD does not anticipate
that unrestricted residential or other private development would be allowed in future uses of
the OB/OD ground. However, as a worst case exposure scenario, the future use of the site
will be considered to be residential.

One mechanism for restricting future land use is zoning. The question of future land use due
to existing zoning regulations was considered. MAIN contacted the Romulus Town Clerk,
Jonie Hamilton, regarding zoning maps for the site and surrounding area. According to Ms.
Hamilton, no zoning maps exist for the site or surrounding areas in the Town of Romulus.
Consequently, the use of this area for residential purposes is not restricted by local zoning laws

and could be permitted.
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As a follow-up to the scenario of residential land use the question was raised regarding the
ability of the groundwater to support muitiple residences. If local residences use the
groundwater for potable water then residential use would be more likely since the installation
of water mains is usually cost prohibitive for a small amount of residences.

The Seneca County Department of Health was contacted regarding the presence of private
residential wells near the site. Charles Carroll of this office stated that the Seneca Army
Depot was serviced by water from Seneca Lake. The residences to the west of the depot all
have private wells as no water service is provided to this area, according to Charles Carroll.
Based on this information the nearest residential wells would be approximately 1.5 miles to the
west of the OB grounds. The Department of Health does not maintain a list ot private wells.
Mr. Carroll also knew of no planned developments in the area of the site.

The exposure pathways and receptors under residential use would be similar to those under
current uses. On-site exposures to fugitive dusts and surface soils would be more frequent
then currently experienced by SEAD personnel. These differences in exposure frequency
would be taken into account in the exposure and risk characterizations. Site visitors are not
strictly excluded from exposure through ingesting or dermal contact to contaminated dust.
Rather the exposure to on-site workers is believed to be much greater than that for visitors
since the frequency of visits is less than that for a worker. While visitors would be exposed
via the above mentioned pathways, their exposure would be expected to be much less than that
for an on-site worker.

Under a no-action scenario, contaminated groundwater may migrate beyond the property line
and would be available for use as drinking water or for irrigation of crops. This would resuit
in potential ingestion, dermal and inhalation exposure to groundwater contaminants in
residential use and potential ingestion exposure through bioaccumulation ot contaminants in
food crops and livestock.

MAIN will characterize the terrestrial animals as part of an initial survey and, if present, the
potential impact on borrowing organisms will be included.
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MAIN will consider impacts to terrestrial biota for exposure pathways of inhalation of
fugitive dust emissions, incidental soil ingestion, and dermal contacts.

33 SCOPING OF POTENTIAL REMEDIAL ACTION ALTERNATIVES

In order to scope potential remedial action alternatives, remedial action objectives must be
established. In this case, two groups of contaminants are of concern; heavy metals and
explosives. In general, the objectives of a remedial action are to comply with all ARAR’s
and reduce the overall environmental and human health site risk to an acceptable level.

Remedial response objectives for each media of concern are part of Table 9, Remedial
Action Objectives, General Response Action, Technology Types and Examples of Process
Options. Human health objectives would likely be concerned with preventing direct contact
or ingestion of soil and surface water impacted with contaminants, either carcinogenic or
non-carcinogenic. For groundwater these objectives may include NYSDWS for Class GA
waters, which maintains that the groundwater on the site should be useable as a potable
water supply. ARAR’s and TBC'’s for surface water and soils will have to be achieved.

General response actions specific to each media are part of Table 9. Categories of remedial

actions include:

1. No action/institutional action,
2. Containment,
3. Excavation or collection, treatment, and disposal.

Treatment technologies include: physical, chemical, or biological treatment processes. The
last column of Table 9 describes process options that may be applicable for the containment,
treatment, excavation, and disposal of the media contaminated with metals and explosives

specific to this site.

This section briefly describes remedial alternatives which may be applicable for use at the
SEAD OB/OD grounds. Based on the conceptual site model, groundwater impacts appear
minimal. This will be verified by future site investigations. Types and levels of
contamination may vary from burn pad to burn pad, therefore a single alternative will
probably not be able to be applied to the entire site. These alternatives fall into several
categories: 1) No action; 2) Capping; 3) Excavation and Landfilling; 4) In-situ
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Table 9

REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,
TECHNOLOGY TYPES AND EXAMPLES OF PROCESS OPTIONS

REMEDIAL ACTION OBJECTIVES
OBIJECTIVES (FOR ALL REMEDIAL

ACTION OBIECTIVES)

GENERAL RESPONSE ACTIONS

REMEDIAL TECHNOLOGY
TYPES (FOR GENERAL
RESPONSE ACTIONS)

PROCESS OPTIONS

Soil

For Human Health:

Prevent ingestion/direct contact
with soils having contaminants
both carcinogenic and non-
carcinogenic in excess of clean-
up goals.

Prevent direct contact and
handling of soils having
unexploded ordnances.

For Environmental Protection:

Prevent migration of
contaminants into groundwater.

No__ Action/Institutional
Actions:

No Action
Access/use restrictions

Containment Actions:

Excavation, Treatment
Actions:

Excavation, Treatment,
Disposal, In-situ treatment,
Excavation, Disposal

No Action
Fences
Deed restrictions

Capping

Vertical barriers
Horizontal barriers
Surface controls

Sediment barriers,
Dust control

Removal:
Excavation

Treatment:
Solidification
Stabilization
Physical
Chemical
Biological
In-situ
Thermal

Disposal:
On-site or off-site

None

Clay caps, Membranes,

Slurry wall, Sheetpiling,
Liners, Diversion, Collection,
Grading, Curtain barriers

Encapsulation, Pozzolanic
Solidification, Soil Washing,
Solvent Extraction,
Composting, Soil Slurry Bio-
Reactor, Bioreclamation

Soil Flushing, Incineration,

Pyrolysis
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Table 9 (Continued)

REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,
TECHNOLOGY TYPES AND EXAMPLES OF PROCESS OPTIONS

REMEDIAL ACTION OBJECTIVES
OBJECTIVES (FOR ALL REMEDIAL

ACTION OBJECTIVES)

GENERAL RESPONSE ACTIONS

REMEDIAL TECHNOLOGY
TYPES (FOR GENERAL
RESPONSE ACTIONS)

PROCESS OPTIONS

Sediment

For Human Health:

Eliminate exposure pathways
which would yield a total
excess cancer risk > 104 to
10”7,

For Environmental Protection:

Prevent the release of
contaminants in sediments that
would result in surface water
concentrations in excess of

ambient water  quality
standards.
Reduce concentrations of

pollutants below NYSDEC
sediment criteria levels.

No  Action/Institutional
Actions:

No Action
Assess
monitoring

restrictions to

Excavation Actions:

Excavation

Excavation/Treatment

Actions:

Removal/Disposal
Removal/Treatment/Disposal

No  Action/Institutional
Options:

Fences

Deed restrictions
Groundwater  Classification
Change

Removal Technologies:

Excavation

Containment Technologies:
Capping

Vertical barriers
Horizontal barriers
Sediment control barriers

Treatment Technologies:

Solidification,
Fixation, Stabilization
Dewatering

Physical treatment
Chemical treatment
Biological treatment
In-situ treatment
Thermal treatment

None

Sediment excavation

Removal with Clay Cap,
Multilayer, Asphalt, Slurry wall,
Sheet Piling, Liners, Grout

Injection, Coffer Dams,
Curtain  Barriers, Capping
Barriers

Sorption, Pozzolanic agents,
Encapsulation

Sedimentation, Dewatering and
Drying beds, Water/Solids
Leaching (with subsequent

treatment), Neutralization,
Oxidation, Electrochemical,
Reduction, Landfarming,
Surface  Bioreclamation,

Incineration, Pyrolysis, Soil
Washing, Solvent Extraction
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Detoxification; 5) Solidification; 6) Resource Reclamation; 7) Implementation of Institutional
Controls; 8) Composting; 9) Soil Washing/Flushing, and 10) Excavation/Incineration.
Following a thorough site investigation these alternatives will be evaluated for technical
implementability, ability to achieve ARAR’s and economic impacts. A complete study of
both existing and potential groundwater remedial action alternatives include: 1) Carbon
adsorption; 2) Ion exchange; 3) Chemical oxidation; and 4) Reverse osmosis.

33.1 No Action

No action may be applicable if it can be demonstrated that no appreciable contamination or
risk due to contamination exists at the site. Such a program would require that the area
remain secured by fences and regular military patrols. A modified no action program could
include regular monitoring of the existing wells at the boundaries of the OB/OD ground.
Samples from the existing wells would be collected and analyzed on a routine basis.
Statistically significant changes in concentration of any contaminant of concern would then
require additional action.

332 Capping

Capping the OB/OD can reliably seal the subsurface from the aboveground environment
which could in turn reduce underground migration of wastes, and both prevent windborn
dispersion of particulates and sediment transport via run-off. Caps can be constructed
relatively quickly and if properly installed, will perform for at least 20 years. Unforseen
settling, invasions by burrowing animals and deep-rooted plants contribute to the need for
periodic monitoring and maintenance of the cap. However, even with these long-term
maintenance requirements, capping may still be considerably more economical than other
remedial alternatives. In addition, it may only be necessary or advisable to cap significantly
contaminated pads.

The designs of modern caps usually conform to the performance standards in 40 CFR
264.310, which addresses RCRA landfill closure requirements. These standards include
minimum liquid migration through the wastes, low cover maintenance requirements, efficient
site drainage, high resistance to damage by settling or subsidence, and a permeability lower
than or equal to the natural soils.

3-30






FINAL DRAFT

Date: August 30, 1991
Revision No.: 1

334 In-Situ Detoxification and Solidification

Since the disturbance and excavation of unstable explosive materials in and around the burn
pads will be potentially extremely hazardous, some in-situ technologies have inherent
advantages, since they do not require removal of the unstable explosive materials. For these
technologies to be considered feasible, the majority of the materials to be detoxified must
be already consolidated in a local area. For example, should the sampling data indicate that
the presence of contamination away from the pads is negligible and the majority of the
constituents of concern is localized in a few of the pads, then in-situ processing will be
considered. MAIN believes that there are three (3) in-situ technologies which may be
applied should site conditions be favorable. These are:

In-situ vitrification
In-situ radio frequency heating
In-situ solidification.

In-situ vitrification involves vitrifying soil in place by the application of a high electric
current. In-situ vitrification (ISV) uses an electrical network to melt soil or sludge at
temperatures of 1,600 to 2,000°C, thus destroying organic pollutants by pyrolysis. Inorganic
pollutants are incorporated within the vitrified mass, which has properties of glass. Both the
organic and inorganic airborne pyrolysis byproducts are captured in a hood, which draws the
contaminants into an off-gas treatment system that removes particulates and other pollutants
of concern.

The vitrification process begins by inserting large electrodes into contaminated zones
containing sufficient soil to support the formation of a melt. An array (usually square) of
four electrodes are placed to the desired treatment depth in the volume to be treated.
Because soil typically has low conductivity, flaked graphite and glass frit are placed on the
soil surface between the electrodes to provide a starter path for electric current. The
electric current passes through the electrodes and begins to melt soil at the surface. As
power is applied, the melt continues to grow downward, at a rate of 1 to 2 inches per hour.
Individual settings (each single placement of electrodes) may grow to encompass a total melt
mass of 1,000 tons and a maximum width of 30 feet are considered possible. Depths of 17
feet have been achieved to date with the existing large scale equipment. Adjacent settings
can be positioned to fuse to each other and to completely process the desired volume at a
site. Stacked settings to reach deep contamination are also possible.
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In-situ solidification involves the formation of an in-place monolithic mass through the mixing
of a pozzolantic or a siliceous material with the existing soil. Multi-axis overlapping hollow
stem augers are used to inject solidification/stabilization (S/S) agents and blend them with
contaminated soils in-situ. The augers are mounted on a crawler-type base machine. A
batch mixing plant and raw materials storage tanks are also involved. The machine can treat
90 to 140 cubic yards of soil per 8-hour shift at depths up to 100 feet.

The product of the in-situ S/S technology is a monolithic block down to the treatment depth.
Since material is added to the soil a volume increase occurs which ranges from 10 to 30
percent, depending on the nature of the soil matrix and the amount of fixation reagents and
water required for treatment. Solidification or stabilization is more effective when the
material is excavated first, mixed and replaced. In-situ mixing can produce gaps and voids
that would not occur if the material were excavated. However, if conditions are correct in-
situ mixing can be successful in decreasing leaching of contaminants.

This technology is applicable to soils contaminated with metals and semivolatile organic
compounds (pesticides, PCBs, phenols, PAHs, etc.). It should be noted that this technique
has been used in mixing soil cement, or chemical grout for more than 18 years on various
construction applications, including cutoff walls and soil stabilization, and is widely applied.

335 Resource Reclamation

The amount of copper, brass, lead and aluminum on-site may warrant a resource reclamation
program. This program could be in lieu of or in conjunction with the previously described
options. The resource reclamation program would probably consist of the following
operations:

«  Bulk materials recovery

«  Initial materials separation

»  Explosive materials detonation

«  Secondary materials separation and cleaning
«  Smelting operations

«  Purification and benefaction operations.

Many other unit operations such as water and wastewater treatment would also be required.
Economic and technologic analyses would be used to determine the viability of this option.
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handling for aeration and cooling. With increased control over the process, cost obviously

increases.

Successful composting of explosives and propellant contaminated soil in laboratory and pilot
scale tests have been performed by USATHAMA. A field scale demonstration project was
conducted at the Louisiana Army Ammunition Plant. (USATHAMA - Task Order 8, Field
Demonstration - Composting of Explosives - Contaminated Sediments at LAPP - September
88). The results of this and other research projects of biotransformation and composting of
2,46 TNT, RDX, HMX, and tetryl having determined the following:

1.  TNT is microbially transformed, but not completely mineralized. High organic carbon
concentrations, aerobic conditions and the presence of readily biodegradable substrates
have enhanced the biotransformation of TNT. No conclusive evidence of aromatic ring
cleavage exists. The nitro group reduction is usually catalyzed by microbes leading to
biotransformation products that are strongly adsorbed to organic material.

2. Anaerobic conditions have been found to enhance RDX biotransformation. High TOC
levels or low redox potential have been found to enhance RDX degradation in the
presence of sufficient organic nutrients. When RDX degradation was incomplete,
nitrous intermediates were produced.

3.  Complete biodegradation of HMX has not been observed in aqueous or soil systems.
However up to 53% removal has been observed. Partial HMX degradation is
facilitated by anaerobic conditions. High TOC and low redox potential have been
found to enhance HMX degradation also. Degradation products include mono and
dinitroso products, methanol, and formaldehyde.

4.  Tetryl biotransformation has little reported information. 80% to 90% of C!* tetryl
initially spiked into compost was detected as an unextractable residue after 56 days.

Pathways of transformation for TNT, 2,4-DNT, and RDX are discussed more in Section

3.1.2.2, Environmental Degradation of Explosives. Parameters effecting composting efficiency
include:
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observed mostly in gasoline and other light hydrocarbons. It has not been applied to
remediation or explosive material and would have little, if any, affect upon decreasing the
concentration of heavy metals in soils.

338 Soil Washing/Soil Flushing

Soil washing is a treatment option applicable to soils contaminated with semi-volatile
organics. In the process, soil is slurried with water and subjected to intense scrubbings. To
improve the efficiency of soil washing, the process may include the use of surfactants,
detergents, chelating agents or pH adjustment. After contaminants are removed from the
soil, the washing solutions can be treated in a wastewater treatment system. The washing
fluid can then be recycled, continuing the soil washing process. In the case of in-situ soil
flushing, the treated washing solution can be reinjected into the soil via a recirculation
system.

Certain site factors can limit the success of soil washing/flushing:

1.  Highly variable soil conditions,
Low permeability (high silt or clay content) which will reduce percolation and leaching,

3. Chemical reactions with soil cation exchange and pH effects may decrease contaminant
mobility and

4.  If performed in-situ, the groundwater flow must be well defined in order to recapture
washing solutions.

For soils with a high percentage of silt or clay, the solid-liquid separations following the soil
washing, has been prone to problems. The excavation requirement for soil washing is also
a drawback due to the unexploded ordinances at the site.

Biotrol is a commercially available soil washing process. Reduction of levels of metals ranged
from 45-84%. The degree to which metals can be removed depends on the type of metallic
compound, oxide, insoluble salt, etc. The data from the Biotrol treatability tests is not
sufficient to draw any conclusions on the effectiveness of soil washing as a metal remover.
However, removal of organics ranged between 90-99%. Total costs include mobilization and
treatment costs. Costs for the disposal of residuals generated during soil washing must also
be contended with. Costs are significantly lower for large volumes of soil.
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33.10 Carbon Adsorption

Carbon adsorption can be used to treat groundwater and surface water containing soluble
organics and certain metals. Full scale experience indicates removals of aromatics, phenols,
and PAH to 1ppb or less.

33.11 Ion Exchange

Ion exchange is a physical process that can be used to treat water contaminated with heavy
metals and is potentially applicable to ionic organic compounds. Jon exchange can
theoretically remove all of the selected ionic constituents if adequate resin contact time and
proper resin is used.

33.12 Chemical Oxidation (O3, UV)

Chemical oxidation can be used to treat contaminated, pumped groundwater, and
contaminated segregated surface water. It has been used to degrade organic compounds.
The use of ultraviolet light in combination with ozone has been shown to enhance the
reactivity of ozone with certain chemical constituents. The degree to which ozone/UV
oxidizes organic compounds depends on: ozone dosage, the initial concentration of chemicals
in solution, molecular structure and contact time.

3.3.13 Reverse Osmosis

Reverse osmosis can be used to treat contaminated, pumped groundwaters and surface
waters. It has been used to remove metals and organics with a molecular weight greater
than 200. Organics tend to cause fouling of membranes however. Also the process serves
only to concentrate the contaminants which still then have to be disposed of.
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environmental media. Examples of chemical specific ARARs include maximum
contaminant levels (MCLs), federal ambient water quality criteria (AWQC), state water
quality standards, and National Ambient Air Quality Standards (NAAQS).

«  Location-specific ARARs are restrictions placed on the concentrations of hazardous
substances or the conduct of activities solely because they are in specific locations.
These requirements are described in environmental laws and regulations which control
actions that may be required in performing a remedial action. For example, a section
of the Clean Water Act contains prohibitions regarding the unrestricted discharge of
dredged or fill material into wetlands. The filling of wetlands can sometimes be
necessary if roads are required for mobilization of heavy equipment.

«  Action specific ARARs are requirements and/or limitations on managing hazardous
waste which may be generated as a result of a remedial action. These requirements
and limitations are described in laws and regulations which govern the application of
various technologies or activities at CERCLA sites. RCRA statutes, which primarily
deal with hazardous waste management, generally contain the most action-specific
requirements which are applied to CERCLA actions. New hazardous waste regulations,
such as the RCRA corrective action regulations and the Land Ban restrictions, will be
reviewed for their applicability to activities performed during a remedial action.

Identification and refinement of ARARs will occur throughout the remedial investigation and
feasibility study. A preliminary identification of ARARSs has been performed based upon the
initial site characterization data compiled by the Army. In addition, several of the location
specific ARARs have been evaluated as to their relevance and applicability. As more
specific information is developed regarding the chemicals released on site, special site
conditions, and potential use of various remedial technologies, additional ARARs will be
selected and existing ARARs will be reviewed for their appropriateness.

342 Preliminary Identification of ARARs and TBCs

3421 Potential ARARs

The following federal and state regulatory requirements are potentially applicable or relevant
and appropriate to the site. Table 10, Sources of Chemical Specific ARAR’s, Table 11,
Sources of Location Specific ARAR’s, and Table 12, Sources of Action Specific ARAR’s,
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SOURCES OF LOCATION SPECIFIC ARAR’S

TABLE 11

Federal:

0

(o]

0

Executive Orders on Floodplain Management and Wetlands Protection (CERCLA Floodplain
and Wetlands Assessments) #11988 and 11990

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

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

Fish and Wildlife Coordination Act (16 USC 661 et seq.) (Requires actions to protect fish or
wildlife when diverting, channeling or modifying a stream)

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

U.S. Army Corps of Engineers Regulations for Construction and Discharge of Dredged or Fill
Materials in Navigable Waterway (33 CFR 320-330).

Wetlands Construction and Management Procedures (40 CFR 6, Appendix A).
USDA/SCS - Farmland Protection Policy (7CFR 658)

USDA Secretary’s memorandum No. 1827, Supplement 1, Statement of Prime Farmland, and
Forest Land - June 21, 1976.

EPA Statement of Policy to Protect Environmentally Significant Agricultural Lands -
September 8, 178.

Farmland Protection Policy Act of 1981 (FPPA)(7 USC 4201 et se q).
Wild and Scenic Rivers Act (16 USC 1271).
Endangered Species Act (16 USC 1531).

Wilderness Act (16 USC 1131).

New York State:

0]

(o)

New York State Freshwater Wetlands Law (ECL Article 24, 71 in Title 23).

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

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

Endangered and Threatened Species of Fish and Wildlife Requirements (6 NYCRR 182).

New York State Flood Hazard Area Construction Standards.
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are presented as a listing of state and federal regulations which have been considered as
potential sources of ARAR’s.

The applicability of the chemical specific ARAR’s listed in Table 10 have been determined
by the existing conditions at the site. The groundwater could be used as a drinking water
supply since the State of New York has classified the groundwater as GA. The surface
water at the site is Reeder Creek. Depending on the location, it has been classified as Class
C(T) or D water. Figure 16, State of New York Classification of Reeder Creek, illustrates
the current New York DEC classification of Reeder Creek.

Several available documents pertaining to SEAD have been reviewed to determine if the
location specific ARAR’s of Table 11 have been complied with. The following summarizes
the preliminary research.

According to the Fish and Wildlife Management Plan (July 1988) prepared by the U.S. Army
Material Command, there are ten areas of SEAD which have been designated as freshwater
wetlands by NYSDEC. The freshwater wetland areas identified on the New York State
Wetland Inventory Maps, which are in the vicinity of the OB grounds, are shown on Figure

17. Although none of these designated areas are near the OB/OD grounds, a more detailed
wetlands delineation will be performed as part of the terrestrial survey. It is possible that
dredging and fill activities might take place. ARAR'’s pertaining to these activities have been
included on Table 11.

The Installation Assessment of the Seneca Army Depot (January 1980) did not indicate that
any endangered species were present at SEAD, but did indicate that the following

endangered species are known to exist in the area: the Indiana Bat (Myots Sodalis) and the
American osprey (Pandion halaietus carolinensis). The report also stated that since no large
or deep permanent streams exist, protected aquatic species have not been considered and
that the state-protected bog turtle (Clemmys muhlenbergi) dwells in marshy areas which are

numerous in the area.

Recent telephone conversations with state and federal wildlife specialists suggest that the
presence of endangered species or critical habitats is unlikely at the OB/OD grounds. The
U.S. Fish and Wildlife Service has indicated that there are no critical habitats or endangered
or threatened species in the SEAD area, although some transient species may occur and

3-46






by

-3

HROILY A¥dSaAY

'. GS-2

HAMNEL R —

0O

—

T

SENECA
ARMY DEPOT

na o ROAD_____
DEAL

s|ie 8
{264 % ‘,—_=-d
S -
. % T
. = ol
Lk
” T Clese |
\“ || I
Wilcox ¢ . -
Lee N\ - i
i L\ (yese |-
ws T : _.\§05 \ !.1
——————— " "R O MULUS @\_'“%\\_ —m— '

SENECA ARMY DEPOT
LEGEND

ch_a APPROXIMATE NYSDEC-REGULATED WETLAND LOCATION OF FRESHWATER
BOUNDARY WITH WETLAND IDENTIFICATION CODE

WETLANDS
SOURCE: NEW YORK STATE FRESHWATER WETLANDS MAP, FIGURE 17 AUGUST 1991
SENECA COUNTY, MAP 7 OF 16, USGS
GENEVA SOUTH QUADRANGLE, 1978 ‘ MAINI
1893

CHAS.T.MAIN, INC, Eagiavere
BOSTON , CHARLOTTE .PASADENA







FINAL DRAFT

Date: August 30, 1991
Revision No.: 1

of inclusion on the National Register. MAIN has reviewed a rcport entilted "An
Archaeological Overview and Management Plan for Seneca Army Depot (September 1986).
Figure A-1 in the plan indicates that two prehistorical/historic sites (NYSM, 4826, NYSM
4824) are not near the OB grounds. MAIN cannot be more specific on the potential for
discovery of prehistoric sites as this information is not available from the 1986 Plan.

The nearest known archeological sites are located approximately 2.3 miles to the south of
the OB/OD grounds. None of the potential historic archeological sites are located within
the OB/OD grounds. The closest potential sites include locations of former farmsteads, circa
1850, and are located near existing roads approximately 1,000 feet to the east, 3,000 feet to
the south and 1,500 feet to the west of the OB/OD grounds.

Action specific ARAR'’s are listed because of the potential for various kinds of treatment.
The action specific ARAR’s used in conjunction with chemical specific ARAR’s will be
considered in evaluating technologies early in the planning process.

3422 Potential Sources of Items "To Be Considered” (TBC) as Alternative Sources
of ARAR’s

When ARARs do not exist for a particular chemical or remedial activity or when the existing
ARARs are not protective of human health or the environment, other criteria, advisories
and guidance may be useful in designing and selecting a remedial alternative. The criteria,
advisories and guidance were developed by EPA, other Federal agencies, and state agencies.
Table 13 lists Potential Sources of Items "To Be Considered" as Alternatives for ARAR’s.

3423 Potential Chemical-Specific ARAR and TBC Levels
A preliminary evaluation of the site conditions indicates the media of potential concern are

groundwater, surface water, sediments, and soil. The following tables provide numerical
listings of potential chemical-specific ARARs and TBCs for the constituents detected at the
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TABLE 13

{Continued)
New York State Analytical Detectability for Toxic Pollutants (85-W-40 TOG).
New York State Toxicity Testing for the SPDES Permit Program (TOG 1.3.2).
New York State Regional Authorization for Temporary Discharges (TOG Series 1.6.1).
Sediment Criteria - December, 1989 - Used as Guidance by the Bureau of Environmental
Protection, Division of Fish and Wildlife, New York State Department of Environmental
Conservation.
New York State, Division Technical and Administrative Guidance Memorandum (TAGM):

Habitat Based Assessment Guidance Document for Conducting Environmental Risk Assessments
at Hazardous Waste Sites, December 28, 1989






TABLE 14

PRELIMINARY IDENTIFICATION OF ARARS FOR GROUNDWATER

LIFETIME HA
NATIONAL ADJUSTED CARCINOGENIC

NEW YORK STATE PRIMARY FOR POTENTIAL

GROUNDWATER QUALITY DRINKING WATER EFFLUENT DRINKING VALUE’ CARCINOGENIC

STANDARDs! REGULATIONS* CRITERIA? WATER ONLY®  (CcPV) POTENTIAL

PROMULGATED? PROPOSED’ (AS DOSE)

(ugh) (ugl) (o)’  (ugn) (ugh) (ugh) (IN ugn) ugL
COMPOUNDS:
Arsenic 25 25 50 50 N/A
Barium 1000 1000 1000 1000 N/A
Cadmium 5 10 10 10 N/A
Chromium (Hex) N/A N/A N/A N/A N/A
Chromium (Tot) 100 50 50 50 N/A
Lead 25 50 50 50 N/A
Mercury 2 2 2 2 N/A
Selenium 50 10 10 10 N/A
Petroleum
Hydrocarbons NA NA N/A N/A N/A

EXPLOSIVES:
PETN NA NA N/A N/A N/A - - -
HMX NA NA N/A N/A 30 2,000 - -
RDX NA NA N/A N/A 30 10 3 -
TETRYL NA NA N/A N/A N/A - - -
2,4,6-TNT NA NA N/A N/A 40 10 10 -
2,6-DNT NA NA N/A N/A N/A - - 07
2,4-DNT NA NA N/A N/A 0.7 - - 1.8
NOTES:
1. All New York State Standards Assure Class GA Waters.
2. New York Department of Environmental Conservation, Classes and Quality of Groundwaters 703.5, 1978.
3. New York Department of Environmental Conservation Proposed Revision of Water Quality Regulations for Surface Waters and Groundwaters 703.5, April 1990. Concentrations given as ug/.
4. Maximum Contaminant Levels (MCLs) are from 40 CFR 141.11.
S. Federal Register, 43 21506-21518, 1978 and 44 15926-15981 values based on effluent criteria.
6. EPA Lifetime Health Advisories (HAs) provide specific advise on the levels of exposure at which adverse health effects would not be anticipated. They do not condone the presence of

contaminants in drinking water; nor are they legally enforceable standards.

1. HMX is not currently cited as a human carcinogen. Animal study data were extrapolated to derive human exposure value. Values presented represent a 10" level of human health risk.

8. EPA kngwn carcinogens (Group A and B). Carcinogenic values have been developed by USABRDL. Values presented are for protection of human health for drinking water and correspond
to a 107 level of human health risk.

9. New York State maximum contaminant level determination as defined in subpart 5-1 of the New York Sanitary Code.

NA Not available.
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qualitative indication that volatiles are present and, therefore, samples collected from this
location should be subjected to more rigorous analytical techniques.

Level 2 data is also screening data but is characterized as a higher level of screening quality
data. Depending upon the level of QA/QC associated with the techniques used to generate
this data, it may be used in support of engineering decisions. Another important factor
which will relate to the quality of the data collected at this level is the skill of the operator.
Usually the operator must be an analytical chemist familiar with good laboratory practices.

Level 2 data would include both field and laboratory analyses which require the use of
portable analytical instruments, mobile laboratories stationed at or near the site, and analyses
performed in the laboratory without the extensive QA/QC of the higher level of data quality.
Depending upon the types of contaminants, sample matrices, and personnel skills, reliable
qualitative and quantitative data can be obtained. In general, when quantitative data is
desired, confirmation of field results will be obtained by submitting duplicate samples to the
laboratory for analysis. The accuracy of field results will be assessed by comparing the
results. Level 2 data cannot be used for risk assessment calculations, as the QA/QC
requirements are not rigorous enough to assure that the quality of the information is
sufficient for this use. Although Level 2 data can include method blanks, internal standards,
and surrogate spikes, it usually does not include such QA/QC procedures as matrix spikes
or multipoint calibration curves which is required for higher level data.

Level 3 data is generated by laboratories which follow strict EPA QA/QC requirements as
stated in the written methods. Level 3 analyses provide confirmed identification and
quantification of organic and inorganic compounds in water, sediment, and soil samples.
Analytical procedures includes spikes, spike duplicates, laboratory duplicates, and multipoint
calibration curves. Level 4 data is generated by analyses performed in the Contract
laboratory Program (CLP). Routine Analytical Services (RAS) are performed according to
methods established by the USEPA and the CLP Statement of Work (SOW). The New
York State Department of Environmental Conservation (NYSDEC) has also established CLP
Protocols for routine analyses with requirements that are considered equivalent to the
USEPA requirements for Level 4 data. Level 4 analyses are characterized by rigorous
QA/QC requirements defined in the SOW. The data package submittal from the laboratory
contains all the raw data generated in the analyses, including mass spectral identification
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DATA USE
SITE HEALTFH RISK EVALUATION [ENGINEERING ASSESSING REGUL ATORY
EVALUATION|AND SAFETY] \qgESSMENT o DESIGN OF BACKGROUND  [COMPLIANGE
MEDIA MONITORING ALTERNATIVES|ALTERNATIVES [CONCENTRATIONS |[WITH ARAR'S
SOURGE LEVEL LEVEL LEVEL LEVEL LEVEL
SAMPLING 2/4/5 LEVEL 1 . 4/5 4/5 4/5 NA 4/5
SoIL LEVEL | | gyeL ¢ | LEVEL LEVEL LEVEL LEVEL LEVEL
SAMPLING 2/4/5 4/5 4/5 4/5 4/5 4/5
GROUNDWATER| LEVEL LEVEL 1 LEVEL LEVEL LEVEL LEVEL LEVEL
SAMPLING 4/6 4/5 4/5 4/5 4/5 4/5
SURFAGE
WATE R LEVEL | | eveL 1 LEVEL LEVEL LEVEL LEVEL LEVEL
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SAMPLING
AlIR
SAMPLING * * * * * * *
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SAMPLING 4/5 4/5 4/5 4/5 4/5
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* -NO SAMPLING PROPOSED
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LEVEL 5 QUALITY DATA WILL BE COLLECTED
FOR THE ANALYSIS OF EXPLOSIVES
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TABLE 16

GOALS FOR DATA QUALITY

Precision Accuracy
Chemical Class (% RPDy) (% Recovery,)

Water Soil Water Soil
Heavy Metals 75-125 50-150 50-150 20-180
Explosives 75-125 50-150 70-130 50-150
Volatiles 75-125 50-150 70-130 50-150

%RPD - Relative Percent Difference of Spike Duplicates
2 % Recovery - Recovery of Spikes






FIKAL DRAFT

Date: August 30, 1991
Revision No.: 1

pollutant at a point. This information can be used to determine the average concentration in
an area or a volume.

Kriging is a weighted moving average method used to interpolate values from a sample data
set. The Kriging weights are computed from a variogram which measures the degree of
correlation among sample values as a function of the distance and direction between samples.
Unlike classical statistics, the deviation between data points is not assumed to be random, as
factors affecting the deviation at one point also operate at nearby points.

All geostatistical evaluations begin by first constructing a variogram. The variogram is generally
a plot of variance verses distance between sample pairs, The plot describes how the variance
between samples changes as a function of distance and direction between samples. Calculation
of variance begins by first compiling all data pairs which are the same distance between them.
Variance is then calculated as one-half the average squared difference between these sample

pairs.
The general formula for calculation of variance, y (h), is:
1 n
Y(h) = 4 E(X, - X',')z
2n i~
i=1
Where:

n = number of pairs of samples a distance h apart
x; = value of first sample in i-th pair
x-;= value of second sample in i-th pair

The "general model" shown in Figure 20, General Variogram Model and Examples of
Individual Variogram Models, shows the main parameters derived from a variogram model,
namely:

The sill, which shows the highest level of variance measured by the variogram. Some
variograms do not have a sill.

The range is the distance at which the variogram plateaus or reaches the sill value and
represents a measure of the maximum distance of influence of a drill hole in the direction
concerned. Beyond this distance, sample values are independent of one another. Some
variograms do not have a range.
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- The nugget effect is the value of the variogram at zero distance. It represents the
sample variability at a small distance caused by small scale geologic controls. It also
gives an important indication of the presence and magnitude of sampling and assaying
errors.

A variety of variogram models may be used to develop the variograms of experimental data.
Examples of such models are shown in Figure 19. The most common single model is the
spherical model. Other models which are commonly found include:

- The exponential model, which does not have a range but reaches a sill asymptotically.

. The parabolic model, which indicates a linear drift or trend and a high level of
continuity in the sample values. It will be observed if there is a systematic linear
increase or decrease in values.

«  The Gaussian model, which behaves like the parabolic model for short distances but
plateaus at large distances.

+  The linear model, which indicates that the variability is directly proportional to the
distance.

- The "hole effect” model, which may be indicative of periodicities in the data, or may
only reflect improper sample spacing.

Once a semivariogram has been calculated, it must be interpreted by fitting to it a
mathematical formula or "model” which will help to identify the characteristics of the deposit
and yield numerical parameters which describe the deposit’s continuity.

From a properly modelled variogram one can determine whether the data are correlated, if
this correlation is isotropic, the distance at which samples become independent, if there is
a nugget effect (variability smaller than scale of observation), and whether any drift is
present. Care must be taken in the variogram modeling to characterize the data distribution,
as environmental variables are often logarithmically distributed and will require a
transformation prior to variogram calculations. One advantage of geostatistics is that
variances of the errors associated with making an estimate (extension variance) can be
calculated from the variogram. The distribution of the errors can then be used to develop
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The goal of the preliminary geostatistical evaluation of the data collected from the USAEHA
Phase 4 soil investigation was to determine two sample grid spacings, one for the entire 30
acre site and one for the burn pads. Since the burn pads are expected to comprise the
majority of the soil source areas, a tighter sample grid spacing than that for the 30 acres was
expected. The tighter grid spacing of the pads would provide a sufficient level of confidence
to assure that the nature and extent of pollutants at the pads had been sampled.
Consequently, the geostatistical approach utilized for determining the required grid spacing
for the entire 30 acres included all the 21 data points from the 0-2’ strata of the Phase 4
report. The required grid spacing for the individual burn pads utilized only the data from
an individual pad, (Pad B), not all the pads.

In determining a database for the geostatistical determinations of the proper sample spacing
over the entire site, consideration was given to those pollutants which were detected the
most. MAIN’s evaluation indicated that both TNT and Lead were detected a sufficient
number of times to warrant a geostatistical analysis. Prior to preliminary geostatistical
calculations, several assumptions were made during the data preparation. These assumptions
include:

«  Assigning of values for BDL data at one-half (1/2) the detection limit.
+  The assignment of coordinates for the bore-hole locations.
«  Evaluating the berm samples the same as the surface bore-hole samples.

Variograms were obtained for both TNT and Lead. The variogram for TNT indicated a
smaller range than Lead and therefore a smaller grid spacing. Consequently, only the
variogram for TNT is presented. Figure 21, Variogram and Model Data Set for Ln of 246-
TNT, illustrates the obtained variogram when all the Phase 4 TNT data was geostatistically
analyzed.

The result of this analysis determined the range to be approximately 400 feet. This means
that a grid spacing greater than 400 feet would yield data which could not be reasonably
correlated to any other point. In other words, if the grid spacing was in excess of 400 feet,
then the spacing would be to large to adequately detect the presence of any continuous
source areas. MAIN proposes a grid spacing over the entire 30 acres of 200 feet. This is
half the required spacing indicated by the variogram and provides a factor of safety.

Analogous to the approach taken for the entire data set, the data from three pads B, F and
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H were used to determine a grid spacing for the burn pads. The variograms for Lead
provided the smallest range and is presented here. Figure 22, Variogram and Model Data
for Ln of Lead (Pb), illustrates the results of the geostatistical analysis performed using the
data from Pad B only. The Lead data from Pad B provided a total of 21 data pairs, which
was the largest data set of the three pads analyzed. The variogram shown in Figure 22
indicates the range to be 50 feet. This represents the maximum grid spacing which would
be possible to provide adequate coverage over the burn pads. As with the proposed overall
spacing, MAIN proposes to provide a grid spacing of 25 feet over the burn pads. This will
provide a degree of safety which will ensure adequate sample collection.

3.6 DATA GAPS AND DATA NEEDS

The data gaps, and, subsequent, data needs for the Open Burning ground are a direct result
of the need to meet the DQO’s previously identified. By media, these data needs are:

1.  Groundwater Data Needs

- Verification of the results from the monitoring wells already established at the
OB/OD site. This will entail the redevelopment of the existing 14 monitoring wells
in the shallow aquifer. Groundwater flow has been determined to be to the east-
northeast toward Reeder Creek. Based on field reconnaissance, no residential wells
have been determined to be located directly downgradient of the OB/OD grounds.
However, if during the course of the investigation residential wells are to be located
near and downgradient from the site, they will be sampled and analyzed for
contaminants. While residences with private drinking water wells are present west
of SEAD, presently, MAIN does not feel that it is necessary to sample groundwater
from these residential wells farther downgradient of the site.

+ Determination of background concentrations. This will involve determination of

" background for the OB/OD grounds at SEAD. MAIN will install a background well
off the OB site but within the general site area. This well will yield data
characterizing the background quality of the SEAD groundwater.

- Installation of additional monitoring wells screened in both the weathered shale and
the overburden glacial till. Collected data will establish vertical hydraulic gradients
and pollutant concentrations in the weathered shale.

- Establish database to determine compliance with ARAR’s.
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« In addition to assessing the groundwater quality, hydrologic properties of the aquifer

must be determined to assess contaminant migration and potential remedial
actions. Hydraulic conductivity will be determined for several wells at the site.
The physical conditions of the existing monitoring wells will be determined.
Groundwater quality will be assessed by specifying analytical protocols which will
include analysis for explosives, metals, volatiles, and also degradation products of the
explosives. The complete list for the TCL and the Inorganic TAL is shown in
Tables 17-21 of Section 4.0. This expanded analytical database will encompass any
possible pollutant which could be disposed of at the site.

Surface Water/Sediment

Determination of nature and extent of contamination for offsite surface waters and
sediment. Sample collection will concentrate on drainages leaving the OB/OD
grounds and Reeder Creek where it borders the OB/OD site.

Establish concentration levels in Reeder Creek, upstream and downstream from the
OB/OD site.

Establish database for environmental compliance with ARAR’s or clean-up goals.
The analytical protocol for surface water will include an analysis for explosives,
metals, hardness, nitrates, volatiles, and degradation products of the explosives.
Total Organic Carbon (TOC) will be performed on sediment samples to assess the
sorptive potential of these sediments.

Soils

Determine the nature and extent of contamination across the 30 acre site.
Collection of sufficient samples for risk evaluation is necessary.

Determine the nature and continuity of contamination around the Burn Pads. Data
for risk evaluation is necessary for all pads. _
Establish background levels for similar soils, off the OB/OD grounds. MAIN will
take precautions to assure that soil background samples are collected from nearby
"clean areas." Background surface water and groundwater samples will be collected
from nearby the site to determine the quality of water at the site. MAIN does not
feel it will be necessary to collect background samples from areas outside of the
Seneca Army Depot.

The Analytical Protocol for soils will include analysis for explosives, their degradation
products and the complete TCL/TAL list.
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40 TASK PLAN FOR RI

This section describes the tasks to be performed during the Remedial Investigation (RI) at
the OB/OD grounds. The following tasks are included in this WP:

1. Pre-field Activities

2. Field Investigations

3. Data Reduction, Interpretation and Assessment
4. Data Reporting

5. Task Plan Summary

4.1 PRE-FIELD ACTIVITIES

The pre-field activities include the following:

1. A site inspection to familiarize key project personnel with site conditions and finalize
direction and scope of field activities,

2. A comprehensive review of the Health & Safety Plan with field team members to
insure that the hazards that might occur and preventive and protective measures for
those are completely understood,

3. An inspection of all equipment necessary for field activities to insure proper
functioning and usage, and

4. A comprehensive review of sampling and work procedures with field team members.

42 FIELD INVESTIGATIONS

Five (5) major subtasks comprise the field investigation of the RI:

Geophysical Investigation,

Soils Investigation,

Surface Water Investigation,
Groundwater Investigation, and

ok R

Ecological Investigation.
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Electromagnetic (Active All-Metals) Induction Detectors

Active locators, as a class, generate a magnetic field. Their detection ranges are
determined by the strength of their magnetic field, the attenuation of the field in
the soil, the size and makeup of the items being sought, and the amount of
conductive clutter in the search area. These factors tend to limit active detection
ranges to three (3) feet or less, depending on the search instrument. A major
advantage to this type of detector is its all metals capabilities. These instruments

are capable of detecting ordnance constructed of both ferrous and nonferrous metals.
Active locators can affect influence fuzing; therefore it is necessary to have some
knowledge of the types of ordnance and their fuzing systems that may be
encountered within the search area. The U.S. military currently utilizes locators that
employ the multiple-coil, balanced bridge, and phase-imbalance types of active
locators.

The active all-metals magnetometer used by HFA is the White’s Eagle II SL 90.
The White’s Eagle II SL 90 is able to detect a 75 to 81 mm projectiles at a depth
of 1.5 to 2 feet. There are many environmental considerations that can effect the
depth of detection (magnetic signatures), i.e., soil characteristics (minerals and salts
present), type of metal being detected, size of the metal object, orientation of the
object (vertical or horizontal to the linear axis of the object), metallic contamination
of the site (wide spread fragmentation), and the capabilities of the detector.
Activities such as earth removal and tree grubbing can also change the magnetic
signatures in the earth.

Passive Ferrous Metals Detector

Passive ferrous metal detectors detect anomalies in the earth’s magnetic field which
are produced by ferromagnetic (ferrous metal) targets. Generally, passive locators
respond to either: 1). the magnitude of the magnetic field strength (Proton-
Precession) or 2). the gradient or rate of change of the field (Fluxgate). The
detection ranges of passive locators are dependent on not only the resolution of the
device, but also the magnetic features of both the search area and the items being
located. Within the EOD community the standard passive magnetometers in use
today are of the Fluxgate and the Proton-Precession types.

44







FINAL DRAFT

Date: August 30, 1991
Revision No.: 1

The SIR-10 system will be hand operated on the burn pad sites. As the SIR-10 is pulled
across the burn pad site, the reflected radar pulses are transmitted to the receiver unit where
they are converted analog signals. The analog signal is then transmitted to the control unit
where the signal is electronically processed and then sent to the graphic recorder. The
graphic recorder produces a continuous chart display on electro-sensitive paper. This real-
time display enables the operator to interpret the data on site.

The data from the SIR-10 survey can then be applied to the burn pad grid spacing of 25
feet for plotting the subsurface anomalies. The subsurface geophysical data obtained by the
SIR-10 survey will then be used to evaluate each of the burn pad 25 foot grids to identify
areas requiring additional study and to also avoid potentially hazardous areas during the soil
boring and sampling operations.

Data verification for the SIR-10 survey will be performed during the sampling and excavation
of the burn pad sites. The HFA UXO technicians will excavate as required to perform the
verifications deemed necessary.

4213 Cross Section Sampling of Subsurface Geophysical Anomalies

Cross section sampling of subsurface geophysical anomalies is performed to verify the data
obtained during the GPR and magnetometer surveys. Additionally, a greater area can be
exposed for visual examination and collection of contaminated materiais.

The cross section sampling excavations will be performed with a backhoe operated by an
HFA UXO technician. At no time will non-UXO personnel be permitted on the excavation
site until they are cleared to enter by the HFA UXO Safety Officer. The excavation will
extend to a distance of 2 feet on either side of the subsurface anomaly. The width, length,
and depth will be based on the size of the geophysical anomaly with applicable
considerations for prevailing conditions such as flooding or stability of the excavation. Based
on consultation with the MAIN Project Leader, HFA UXO Project Leader, and HFA UXO
Safety Officer, a decision will be made at which point to cut off the excavation. The boom
and bucket of the backhoe will be operated in such a manner as to not exert impact or
shock to the soil or its contents. The depth of the excavation increment will be at the
discretion (not to exceed 2 feet) of the HFA UXO Safety Officer. The contents of each
bucket of material removed from the excavation will be gently placed on the ground and
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The program will consist of different types of soil samples; 1) Continuous split spoon soil
borings across the OB/OD grounds to refusal, which is anticipated to be at 10 feet deep, 2)
Continuous split spoon soil borings on each pad to refusal, which is anticipated to be at 10
feet deep, and 3) Mid-depth, cross sectional, berm samples.

4221 Approach to Soils Investigation

A geostatistical evaluation of the data collected from the USAEHA Phase 4 soils
investigation was used to determine two soil sample grid spacings. One grid spacing was for
the entire 30 acre OB grounds and one was for the burn pads. Section 3.5.3, Data Quality,
provides a detailed discussion of these grid spacings. A grid sample spacing of 200’ was
determined for the entire 30 acre site, and a 25’-50’ spacing was determined for the burn
pads (Figure 23). A tighter grid spacing for the burn pads is deemed appropriate since the
pads are expected to comprise most of the soil source areas. The spacings provide a degree
of conservatism, by a factor of 2, to ensure adequate sample collection. In other words, the
spacings are tighter than those determined necessary by the geostatistical evaluation.

Soil borings will be performed by the continuous spoon method. This is deemed necessary
because of the condition of the site. Prior sampling, performed during the USAEHA
Phase 4 soils investigation, has determined that there are certain zones and discrete areas
of contamination that could be overlooked if samples were not collected continuously. The
extensive soil sampling program and frequency of sampling is justifiable due to the expected
variability of contamination.

At each boring location a 0-6" surficial soil sample will be collected in addition to the 2 foot
intervals to be collected as a result of continuous split spoon sampling. The surficial samples
will be used to evaluate potential exposure pathways for the risk assessment.

The soil borings will be performed until refusal. Normally, refusal is defined as when 100
blows to the split spoon using a 140 Ib hammer dropped from a height of 30 inches fails to
drive the spoon 1 foot into the earth. This is expected to be at approximately 10 feet of
depth across the site. However, since UXO’s may be encountered at the site, the definition
of refusal will be modified. For the safety of the drilling contractor, refusal may be a field
decision by the driller based upon his/her experience that he/she has encountered UXO or
a suspicious object.
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TOX is a gross indicator of the presence of halogenated organics. Total Petroleum
Hydrocarbons (TPH) analyses were also performed by M&E, but these analyses failed to
detect the presence of TPH in any of the existing 14 monitoring wells.

The reasons for incorporating a Level II analytical program into the soil boring include:

Cost - It will cost approximately ten times less to screen a soil sample than to
perform Level IV and V analyses on that sample.

Number of Samples - The number of samples to be collected warrant screening.

Level of Effort and Turnaround Time - The level of effort required for Level II is
much less than for Level IV and V analysis. The Level II results can be reported
in 24-48 hours and will aid in decision making for field operations.

4222 Soil Sampling Program

MAIN will conduct the soil boring and excavation sampling program in two phases. Phase
I will consist of: 1) 20 grid borings, 2) 22 burning pad borings and 3) 32 berm excavations
(Figure 24). A second phase of borings and excavation sampling (Phase II) will be
performed on the site after the completion of Phase 1. Phase II will consist of: 1) 30 grid
borings, 2) 18 burning pad borings, 3) 28 berm excavations and 4) 28 low-lying hill
excavations (Figure 25). The locations of the Phase II sampling may be altered slightly
depending on the outcome of the Phase I sampling. The grid sample spacing across the
entire 30 acre site was determined to be 200 feet. This results in 50 boring locations, 20 to
be performed during Phase I and 30 to be performed during Phase II. The grid was
modified along several lines to allow a more representative coverage (Figure 23). One (1)
surficial soil sample will be collected at each boring location resulting in 50 surficial soil
samples. Five (5) subsurface soil samples will be taken from each boring, resulting in 250
subsurface samples.

The berms which surround each of the nine burn pads and the long, low lying hill adjacent
to the burn pads will be considered as individual single areas for sampling. Individual burn
pads will be subject to the tighter grid spacing of 25’-50°, depending on the size of the burn
pad (Figure 23). The grid points at the burn pads will constitute locations for soil borings,
from which it is expected that one surficial soil sample and five subsurface samples will be
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collected. The grid points that are located on the berms and the hill will be grab samples.
Grab samples will be taken at mid-depth along the cross-section of the berm and the hill
A backhoe or suitably equivalent piece of equipment will be used to open the berms for
sampling.

MAIN proposes to conduct the sampling of the berms in such a way as to minimize the
spreading of contaminated soils across the OB grounds. MAIN will accomplish this in the
following way.

1) Using designated areas for temporary storage of the soil during excavation and
collection of the sample. The temporary storage area will be immediately adjacent
to the excavated area;

2) The backhoe or suitably equivalent machinery used for berm sampling will be
decontaminated after excavating at each sampling location. In addition, the
decontamination procedures in Section 4.5 may also be employed; and

3) Returning the excavated soil immediately to the berm upon completion of the soil
sampling.

A total of 40 borings will be performed on the burn pads, 22 to be performed during Phase
I and 18 to be performed during Phase II. A total of 60 excavations will be performed into
the berms of the burn pads, 32 to be performed during Phase I and 28 to be performed
during Phase II. Twenty-eight (28) excavations will be performed during Phase II in the low
lying hill, adjacent to the burn pads. This will result in 100 sample locations on the
burnpads (54 for Phase I and 46 for Phase II) and 28 in the low-lying hill (Phase II). Since
5 subsurface soil samples are expected to be collected from each pad boring, 200 subsurface
samples will be collected on the burn pads (110 for Phase I and 90 for Phase II). Surficially,
178 samples will be collected, 50 from the soil surrounding the pads (20 during Phase I and
30 during Phase II) 40 from the surface of the pads (22 during Phase I and 18 during Phase
II), 60 from the midpoint of each berm surrounding the pads (32 during Phase I and 28
during Phase II), and 28 from the midpoint of the low-lying hill (during Phase II).
Subsurficially, 450 samples will be collected (210 during Phase I and 240 during Phase II).
The total number of samples to be collected will therefore be 628 (284 during Phase I and
344 during Phase II).
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investigation is to characterize source areas, MAIN does not feel that it is necessary to
analyze split spoon samples below the upper portion of the saturated zone in naturally
deposited sediments. All split spoon samples collected in fill material will be submitted for
Level II analysis. These analyses will be for the indicator compounds mentioned previously,
Pb and TNT and for total VOAs. These compounds, being most prevalent at the site, will
be used to indicate which samples will undergo further analysis. For each borehole, it is
expected that six (6) samples, including the surficial sample, will be collected and analyzed
by Level II methods. Of these six (6) samples, the surficial soil sample and one (1) other
from the remaining five (5) will undergo Level IV and V analyses. Appendix C, The
Chemical Data Aquisition Plan, describes the analytical protocols which will be utilized in
this program. A criteria for the Level II soil analysis program has been developed due to
the high number of samples that must be evaluated.

As mentioned previously, soil samples will be collected from across the 30-acre OB/OD
grounds. To perform Level IV CLP analyses on all of these samples would be cost and time
prohibitive. Consequently, MAIN proposes to utilize a Level II analytical screening program
for most soil samples to be collected and select samples from this group based upon the
criteria presented in Figure 26, Level II Criteria for Soil Analyses. In addition to selecting
samples for Level IV and V analyses, the Level II screening data will be used to evaluate
the extent of vertical and horizontal contamination at the site.

The methods that will be used for the Level II screening are considered to be reasonably
accurate to use the information in this manner. For volatile organics analyses, a purge and
trap G.C. method will be used which is equipped with a Photoionization Detector (PID) and
a Flame Ionization Detector (FID) in series. Total flame ionizable hydrocarbons will be
expressed as Benzene equivalents. Total photoionizable hydrocarbons will be expressed as
TCE equivalents. In both cases, individual peaks will not be determined. The detection
limits of these analyses is approximately 10 ppb per peak detected.

The Level II method for the analysis of Lead in soil will involve microwave acid digestion.
This extraction technique is identical to the procedure used for the Level IV CLP method.
Following digestion, the extract will be analyzed for Lead using an Inductively Coupled
Plasma (ICP) emission spectrophotometer. This instrument is also used for the Level IV
CLP analytical methodology. The difference between the Level II method and the Level
IV method is the amount of documentation which will be provided by the laboratory to
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support the analysis. This actual analytical methods are not significantly different. The
detection limit is 10 ppm.

Explosives will be screened according to the method for TNT in soils described in
USATHAMA Special Report Number 90-38. The detection limit is 0.5 ppm. This method
has been found to have a good recovery (80-100%) for moderately contaminated soil. A more
detailed description of the Level II methods which will be used is presented in Appendix C,
The Chemical Data Aquisition Plan.

Soils collected from the split spoon samples will also be screened for radioactivity using a hand
held giegercounter. This screening will be for health and safety purposes.

Level IV analyses for acid and base/neutral extractables will be performed by the NYSDEC
CLP method; Level IV analyses for volatile organics will be performed using the NYSDEC
CLP method. Explosives will be analyzed by Method 8330. Since this is not a routine CLP
method, it is considered to be a Level V analysis. These methods will determine the
concentration of each compound listed on the Target Compound List (TCL), the Target
Analyte List (TAL) and the explosive list of Method 8330. Tables 17, 18, 19, 20, and 21
presents the compounds to be analyzed for each list and the quantitation limits for the Level
IV and V analyses.

The Level V explosives analysis will be done by Method 8330 using High Performance Liquid
Chromatography (HPLC).  Soil samples are extracted using acetonitrile, filtered and
chromatographed by the high level direct injection method.

The Level IV and Level V analyses will meet the data requirements of the risk assessment and
will be used to verify the Level II analyses. The exposure scenarios for this site do not include
exposure to subsurface soils, only exposure to surficial soils are included and therefore, each
surficial soil sample at each borehole will be analyzed using Level IV and Level V methods.

The sample which contains the highest concentration of the constituents screened from each
borehole will also be analyzed using Level IV and Level V methods. This information will be
used to determine compliance with ARAR’s or TBC’s. The extent of impacts and the
volume to be remediated will be determined using both the Level II and the Level IV and V
analyses.
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TABLE 17
TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)*
FOR VOLATILE ORGANIC ANALYTE (VOA’S)

Quantitation Limits**

Water Low Soil/Sediment?

VOA'S (ug/L) (ug/Kg)
1 Chloromethane 10 10
2. Bromomethane 10 10
3. Vinyl Chloride 10 10
4 Chloroethane 10 10
5. Methylene Chloride 5 5
6 Acetone 10 10
7.  Carbon Disulfide 5 5
8. 1,1-Dichloroethene 5 5
9. 1,1-Dichloroethane 5 5
10. 1,2-Dichloroethene (total) 5 5
11. Chloroform 5 5
12. 1,2-Dichloroethane 5 5
13. 2-Butanone 10 10
14. 1,1,1-Trichloroethane 5 5
15. Carbon Tetrachloride 5 5
16.  Vinyl Acetate 10 10
17. Bromodichloromethane 5 5
18.  1,2-Dichloropropane 5 5
19. cis-1,2-Dichloropropene 5 5
20. Trichloroethene 5 5
21. Dibromochloromethane 5 5
22. 1,1,2-Trichloroethane 5 5
23. Benzene 5 5
24. trans-1,2-Dichloropropene 5 5
25. Bromoform 5 5
26. 4-Methyl-2-pentanone 10 10
27. 2-Hexanone 10 10
28. Tetrachloroethene 5 5
29. Toluene 5 5
30. 1,1,2,2-Tetrachloroethane 5 5
31. Chlorobenzene 5 5
32. Ethyl Benzene S 5
33. Styrene 5 5
34. Xylenes (Total) 5 5

#  Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for volatile TCL Compounds are
125 times the individual Low Soil/Sediment CRQL.

Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated
by the laboratory for soil/sediment, calculated on dry weight based as required by the contract, will be
higher.

**






TARGET COMPOUND LIST (TCL) AND

TABLE 18

FINAL DRAFT

CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)*

FOR ACID, BASE/NEUTRALS (ABIN'S)

Quantitation Limits**
Water Low Soil/Sediment?
ABIN'S (ug/L) (ug/Kg)
35. Phenol 10 330
36. bis (2-Chloroethyl) ether 10 330
37. 2-Chlorophenol 10 330
38. 1,3-Dichlorobenzene 10 330
39. 1,4-Dichlorobenzene 10 330
40. Benzyl alcohol 10 330
41. 1,2-Dichlorobenzene 10 330
42. 2-Methylphenol 10 330
43. bis (2-Chloroisopropyl) ether 10 330
44. 4-Methylphenol 10 330
45. N-Nitroso-di-n-dipropylamine 10 330
46. Hexachloroethane 10 330
47. Nitrobenzene 10 330
48. Isophorone 10 330
49. 2-Nitrophenol 10 330
50. 2,4-Dimethylphenol 10 330
51. Benzoic acid 10 330
52. bis (2-Chloroethoxy) methane 10 330
53.  2,4-Dichlorophenol 10 330
54. 1,2,4-Trichlorobenzene 10 330
55. Naphthalene 10 330
56. 4-Chloroaniline 10 330
57. Hexachlorobutadiene 10 330
58. 4-Chloro-3-methylphenol 10 330
(para-chloro-meta-cresol)

59. 2-Methylnaphthalene 10 330
60. Hexachlorocyclopentadiene 10 330
61. 2,4,6-Trichlorophenol 10 330
62. 2,4,5-Trichlorophenol 10 330
63. 2-Chloronaphthalene 10 330
64. 2-Nitroaniline 50 1600
65. Dimethylphthalate 10 330
66. Acenaphthylene 10 330
67. 2,6-Dinitrotoluene 10 330
68. 3-Nitroaniline 50 1660
69. Acenaphthene 10 330
70. 2,4-Dinitrophenol 50 1600
71. 4-Nitrophenol 50 1600
72. Dibenzofuran 10 330






TABLE 19

TARGET COMPOUND LIST (TCL) AND

FINAL DRAFT

CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)*
FOR PESTICIDES AND POLYCHLORINATED BIPHENYLS (PCB’S)

Quantitation Limits**

Water Low Soil/Sediment?

Pesticides/PCB’s (ug/L) (ug/Kg)
100. alpha-BHC 0.05 8.0
101. beta-BHC 0.05 8.0
102. delta-BHC 0.05 8.0
103. gamma-BHC (Lindane) 0.05 8.0
104. Heptachlor 0.05 8.0
105. Aldrin 0.05 8.0
106. Heptachlor epoxide 0.05 8.0
107. Endosulfan I 0.05 8.0
108. Dieldrin 0.10 16.0
109. 4,4-DDE 0.10 16.0
110. Endrin 0.10 16.0
111. Endosulfan II 0.10 16.0
112. 4,4-DDD 0.10 16.0
113. Endosulfan sulfate 0.10 16.0
114. 44-DDT 0.10 16.0
115. Methoxychlor 0.05 80.0
116. Endrin Ketone 0.10 16.0
117. alpha-Chlordane 0.5 80.0
118. gamma-Chlordane 0.5 80.0
119. Toxaphene 1.0 160.0
120. Aroclor-1016 0.5 80.0
121. Aroclor-1221 0.5 80.0
122. Aroclor-1232 0.5 80.0
123. Aroclor-1242 0.5 80.0
124. Aroclor-1248 0.5 80.0
125. Aroclor-1254 1.0 160.0
126. Aroclor-1260 1.0 160.0

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for volatile TCL. Compounds are
125 times the individual Low Soil/Sediment CRQL.

Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated
by the laboratory for soil/sediment, calculated on dry weight based as required by the contract, will be

higher.






TABLE 21

FINAL DRAFT

LIST OF EXPLOSIVE ANALYTES AND QUANTITATION LIMITS
FOR METHOD 8330

WATER

LOW LEVEL SOIL
ANALYTE ABBREVIATION  (ug/L) (ug/e)
Octahydro-1,3,5,7-tetranitro-1,3,5,7 HMX NA 2.2

tetrazocien

Hexahydro-1,3,5-trinitro-1,3,5-triazine RDX 0.84 1.0
1,3,5-Trinitrobenzene 1,3,5-TNB 0.26 0.25
1,3-Dinitrobenzene 1,3-DNB 0.11 0.25
Methyl-2,4,6-trinitrophenylnitramine Tetryl NA 0.65
Nitrobenzene NB NA 0.26
2,4,6-Trinitrotoluene 2,4,6-TNT 0.113 0.25
4-Amino-2,6-dinitrotoluene 4-Am-DNT 0.06 NA
2-Amino-4,6-dinitrotoluene 2-Am-DNT 0.03 NA
2,6-Dinitrotoluene 2,6-DNT 0.31 0.26
2,4-Dinitrotoluene 2,4-DNT 0.02 0.25
2-Nitrotoluene 2-NT NA 0.25
4-Nitrotoluene 4-NT NA 0.25
3-Nitrotoluene 3-NT NA 0.25

NA - Quantitation Limits have not been established
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remedial alternatives. In addition, 10% of the total number of samples will be duplicated
and equ