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1.0 INTRODUCTION
1.1 PURPOSE OF REPORT

The purpose of this Remedial Investigation/Feasibility Study (RI/FS) Project Scoping Plan is
to provide site specific information for the RI/FS project at the SEAD-4 operable unit at the
Seneca Army Depot Activity (SEDA) in Romulus, NY. This plan outlines work to be
conducted at SEAD-4 based upon recommendations specified in the Seven High Priority
SWMUs Expanded Site Inspection (ESI) Report (draft final, Parsons ES, 1995). The sites
are called SWMUs because the Army elected in their Federal Facilities Agreement to
combine RCRA and CERCLA obligations and the Army uses RCRA terms to describe the

units.

The Generic Installation RI/FS Workplan that accompanies this document was designed to
serve as a foundation for this RI/FS Project Scoping Plan and provides generic information
that is applicable to all site activities at SEDA.

This RI/FS Project Scoping Plan is based upon a conceptual site model that identified
potential source areas, release mechanisms, and receptor pathways; determined data
requirements for an evaluation of risks to human health and the environment; and developed
a task plan to address the data requirements that have been identified. Following the
completion of the field investigation, the data will be used as the basis of the risk assessment.

1.2 REPORT ORGANIZATION

The remaining sections of this report are organized to describe the overall site conditions,
provide a scoping of the RI/FS and to provide task plans for the RI and FS. Section 2.0, Site
Conditions, presents a description of regional geological and hydrogeological conditions.
Section 3.0, Scoping of the RI/FS, presents the conceptual site model, the results of previous
investigations, potential receptors and exposure scenarios, scoping of potential remedial action
technologies, preliminary identification of ARARs, data quality objectives, and data gaps and
needs. The task plans for the RI and FS are discussed in Sections 4.0 and 5.0, respectively.
Section 6.0, Plans and Management, discusses scheduling and staffing.

1.3 SITE BACKGROUND
SEAD-4 is the Munitions Washout Facility Leach Field located in the southwestern portion

of SEDA shown in Figure 1-1. The Munitions Washout Facility was part of the Ammunition
Renovation Workshop, which is still in operation. The Munitions Washout Facility was active

Page 1-1
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between 1948 and 1963. The Munitions Washout Building was demolished, and at present,
only the foundation of the Munitions Washout Building is visible as shown on the site map
in Figure 1-2. Based upon a review of historical information concerning the site, and as a
result of work conducted as part of the ESI, it is now believed that a leach field never existed
at the site.

Operations at this facility involved the dismantling of munitions and removing the explosives
by steam cleaning. This produced recyclable and non-recyclable explosive solids and
wastewater. The details of the operation and the location where the wastewater was
discharged are not well understood. However, there is some information on the chemical
components of various propellants, explosives, pyrotechnics (PEP), and related items that are
thermally treated at the OB/OD grounds at SEDA, and these chemical components are likely
to be the same similar to those used in the munitions handled at the Munitions Washout
Building. Table 1-1 presents a list of military propellants and corresponding identification
numbers. After the PEP has been identified, Table 1-1 is used to determine the chemical
composition for any given propellant. Likewise, Table 1-2 is used to determine the chemical
composition for any given explosive or pyrotechnic.

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

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

The Munitions Washout Facility Building was removed sometime between 1963 and 1968.
This is known only because operations at the building ceased in 1963 and the building does
not appear on 1968 air photos taken of SEDA.

Within the past 8 years, the pond to the west of the facility was widened and deepened with
a bulldozer. Pond sediment was pushed southwest of the pond to a 400-foot by 150-foot area

Page 1-3
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COMPOSITION OF PROPELLANT TREATED
BY OPEN BURNING (OB)

TABLE 1-1

Composition (% by wt.)

Propellant Hazardous M1 M2 M5 M6 M7 M8
Nitrocellulose D001 85.0 77.45 81.95 87.0 54.6 52.15
Nitroglycerin D001 - 19.50 15.00 - 35.5 43.00
Nitroguanidine D001 - - - - - -
Dinitrotoluene D001 10.0 - - 10.0 - -
Dibutylphthalate D001 5.0 - - 3.0 - -
Diethylphthalate D001 - - - - - 3.0
Diphenylamine D001 1.0* - - 1.0 - -
Ethyl Centralite Doo1 - 0.60 0.60 - 0.9 0.60
Barium Nitrate D001, D005 - 1.40 1.40 - - -
Potassium Nitrate D001 - - - - 7.8 -
Lead Carbonate D001, D008 1.0** - - - - -
Potassium Sulfate D001 1.0%* - - 1.0* - -
Tin D001 - - - - - -
Carbon Black D001 - - - - 1.2 -
Graphite D001 - 0.30 0.30 - - -
Cryolite D001 - - - - - -
2-Dinitro- D001 - - - - - -
diphenyldiamine
Lead Stearate D001, D008 - - - - - -
Triacetin D001 - - - - - -
Charcoal D001 - - - - - -
Sulfur D001 - - - - - -

Notes: *Added basis
**Added basis when specified
Page 14
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TABLE 1-1

(Cont.)

Composition (% by wt.)

Propellant
Designation

Chemical

Nitrocellulose

57.75

Mi2

MI3

57.30

Mi4

90.00

M15

20.0

Nitroglycerin

40.00

40.00

19.0

Nitroguanidine

54.7

Dinitrotoluene

8.00

Dibutylphthalate

2.00

Diethylphthalate

Diphenylamine

0.20

1.00*

Ethyi Centralite

1.00

Barium Nitrate

Potassium Nitrate

Lead Carbonate

Potassium Sulfate

0.75

1.50

Tin

0.75

Carbon Black

0.05*

Graphite

Glaze
0.1

Cryolite

2-Dinitro-diphenyldiamine

Lead Stearate

Triacetin

Charcoal

Sulfur

Notes: *Added basis

**Added basis when specified

October, 1995
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TABLE 1-1
(Cont.)

Composition (% by wt.)

Nitrocellulose 55.50 22.0 80.00 | 67.25 68.70 | 28.00 28.00
Nitroglycerin 27.50 215 10.00 25.00 | 25.00 22.50 22.50
Nitroguanidine - 54.7 - - - 47.70 47.00
Dinitrotoluene 10.50 - - - - - -
Dibutylphthalate - - - - - - -
Diethylphthalate - - - - - - -
Diphenylamine - - .70 - - - -
Ethy! Centralite 4.00 1.5 - 6.00 6.00 1.50 1.50
Barium Nitrate - - - 0.75 - - -
Potassium Nitrate - - - 0.70 - - .

Lead Carbonate - - - - - - -

Potassium Sulfate 1.50 - - - - - 1.00

Tin - - - - - . .
Carbon Black 0.50 - - - - - -

Graphite - Glaze - 0.30 0.30 Glaze -
0.1 0.10

Cryolite - 0.3 - - - 0.30 -

2-Dinitro- - - - - - - -
diphenyldiamine

Lead Stearate .505 - - - - - .

Triacetin - - - - - - -

Charcoal - - - - - - .

Sulfur - - - - - - .

Notes: *Added basis
**Added basis when specified

Page 1-6
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TABLE 1-1
(Cont.)

Composition (% by wt.)

Propellant
Designation

Chemical

Nitrocellulose

20.00

M3l
Al

20.00

T8

57.50 58.00

T23

67.25

Black
Powder

Nitroglycerin

19.00

19.00

30.00

22.50

0.25

Nitroguanidine

54.70

54.00

Dinitrotoluene

4.50

4.50

2.50

Dibutylphthalate

Diethylphthalate

Diphenylamine

Ethyl Centralite

6.00

Barium Nitrate

0.75

Potassium Nitrate

0.70

Lead Carbonate

Potassium Sulfate

1.50

Tin

Carbon Black

0.02*

Graphite

Cryolite

0.30

2-Dinitro-
diphenyldiamine

1.50

Lead Stearate

0.50

Triacetin

8.50

Charcoal

15.60

Sulfur

10.40

Notes:

*Added basis
**Added basis when specified

October, 1995
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TABLE 1-2

CHEMICAL FORMULA OF EXPLOSIVES TREATED
BY OPEN DETONATION (OD)

Hazardous
Primary Explosives - Chemical Waste ID
L C_himiml Name Formula Number
Lead Azide N¢Pb (71% PB) D003, D008
Mercury Fulminate C,HgN,0; (7059 1y D003, D009
Diazodinitrophenol (DDNP) CH,N,O; D003
Lead Styphnate C.HN,O,Pb (44.2% D003, D008
Pb)
Tetracene CiHp, D003
Potassium Dinitrobenaofuroxane (KDNBF) | C(H,N,0K D003
Lead Monomitroresorcinate (LMNR) C,H,NO,Pb (57.5% D003, D008
Pb)
Lead Thiocyanate (fuel) Pb(SCN), (64% Pb) | DOO8
Antimony Sulfide (fuel) Sb,S; D003
Calcium Silicate (fuel) CaSi0, D003, D001
Potassium Chlorate (oxidizer) KCIO, D003
Ammonium Perchlorate (oxidizer) NH, Clo, D003
Barium Nitrate Ba(NO, ), D003, D0O0S

October, 1995
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TABLE 1-2
(Cont.)
Hazardous
High Explosives - Chemical Waste
Chemical Name Formula ID Number

(Aliphatic Nitrate Esters)

1,2,4-Butanetriol Trinitrate (BTN) C,H;N;0, D003
Diethyleneglycol Dinitrate (DEGN) C,H;N,0, D003
Nitroglycerine (NG) C;H;N,0, D003
Nitrostarch (NS) C.H,,0OsNO, D003
Pentaerythritol Tetranitrate (PETN) C;H;N, O, D003
Trimethylene Glycoldinitrate (TEGN) C.H,,0,N,04 D003
1,1,1-Trimethylolethane Trinitrate (TMETN) CsHyOg\3 D003
Nitrocellulose (NC) C,H,,(ONO,),04 D003
(Nitramines)

Cyclotetramethylenete-Tranitramine (HMX) C.H;N;O, D003
Cyclotrimethylene-Trinitramine (RDX) C,;HNOq D003
Ethylenediamine Dinitrate (EDDN: Haleite) | C,H,N,O, D003
Nitroguanidine (NQ) CH,N,O, D003
2,4,6-Trinitrophenyl-Methylnitramine CH,N,0, D003

Page 1-9
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TABLE 1-2
(Cont.)
Hazardous
High Explosives - Chemical Waste
Chemical Name Formula ID Number

(Nitroaromatics)
Ammonium Pictrate (Explosive D) CH;N,O,H;N D003
1,3-Diamino-2,4,6-Trinitrobenzene (DATB) CH,N,Oq D003
2,2°4,4°6,6’-Hexanitroazobenzene (HNAB) C,N;O, D003
Hexnitrostilbene (HNS) C,H,N,O, D003
1,3,5-Triamino-2,4,6-Trinitrobenzene (TATB) | CHN,O, D003
2,4,6-Trinitroluene (TNT) C,H;N,0q D003
Ammonium Nitrate HN,NO, D003
Plastic Bonded Explosive (PBX)
Explosives (see above) and polymer binder, plasticizer, and fuel (aluminum or iron)
(Pyrotechnics)
Combination of:

Oxidizer - oxygen or fluorine

Fuel - powdered aluminum or magnesium

Binding Agents - resins, waxes, plastics, oils, retardants, waterproofing, color
intensifier
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TABLE 1-2
(Cont.)
Explosives - Hazardous Chemical
Chemical Name Waste ID No. Formula Percent
Black Powder D003 Potassium Nitrate 74.0
Charcoal 15.6
Sulfur 10.4
Composition B D003 60/40 Cyclotol
RDX 60
TNT 39
WAX 17
Photoflash D003 Laminac 96.8
Lupersol, DDM 3.0
Iron Oxide 2
Composition C4 D003 RDX 91.0
Polyisobutylene 2.1
Motor QOil 1.6
Di-(2-Ethylhexyl) 53
Sebacate
TPA Incendiary D003 Triethylaluminum ?
Amatol D003 Ammonium Nitrate
TNT ?
Composition A3 D003 RDX 91
WAX 9
Explosive A4 D003 RDX 97
WAX 3
HBX-1.3 & 6 D003 RDX 39.6
TNT 37.8
Aluminum 17.1
Densitizer Comp D2 5.0
CACL 5
Octol D003 HMX 75
TNT 25
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TABLE 1-2
(Cont.)
Explosives - Hazardous Chemical
Chemical Name Waste ID No. Formula Percent
PBX D003 RDX ?
Polystyrene ?
Dioclylphthalate ?
Pentolite D003 PETN 50
TNT 50
Picratol D003 Explosive D 52
TNT 48
Tetrytol D003 Tetryl ?
TNT ?
Torpex D003 RDX 42
TNT 40
Aluminum 18
Tritonal D003 Aluminum ?
TNT ?
Military Dynamite - Medium D003 RDX 75
Velocity TNT 15
Starch 5
SAE No. 10 Oil 4
Polysobutylene 1
Military Dynamite - Low D003 RDX/dye* 17.5
Velocity TNT 67.8
Tripentaery-Thritol 8.6
Binder** 4.1
Celluloseacetate 2.0

Notes: *
the RDX mixture

** The binder is vistac No. 1 consisting of polybutene and diotyseabacate

The dye is 1 - methylamino-anthraquinone (1-MA) used in the amount of .5% of

October, 1995
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adjacent to the pond. In 1990, soil samples were collected from the pond area and analyzed

for explosives, none were detected.

SEAD-4 is classified as a High Priority Area of Concern (AOC) under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA). In accordance with
the decision process outlined in the Interagency Agreement (IAG) between the U.S. Army
Corps of Engineers (USACE) the U.S. Environmental Protection Agency (EPA) Region II,
and the New York State Department of Environmental Conservation (NYSDEC), an
Expanded Site Inspection was performed at SEAD-4 in 1993 and 1994. The draft final ESI
Report (Parsons ES, May 1995) indicated that a threat may exist at SEAD-4 due to the
presence of metals, semivolatile organic compounds, pesticides and PCBs in sediment, and
metals in surface soil and groundwater. On the basis of the ESI data, explosives are believed
to present less of a threat to human and environmental receptors than the constituents listed
above, however, the full extent of explosive impacts was not known upon completion of the

ESI.

As part of the draft final ESI Report, a CERCLA RI/FS was recommended to be performed
at SEAD-4. This RI/FS Project Scoping Plan along with the Generic Installation RI/FS
Workplan outlines the recommended approach and methodologies for completion of an RI/FS
at this site in accordance with EPA CERCLA guidelines.

Page 1-14

July 1996 K :\Seneca\RIFS\SEA D4\Sect-1






SENECA SEAD-4 RIFS PROJECT SCOPING PLAN DRAFT-FINAL REPORT

20 SITE CONDITIONS

2.1 PHYSICAL SETTING

The physical setting of SEDA is described in the Generic Installation RI/FS Workplan that serves
as a supplement to this RI/FS Project Scoping Plan.

2.2 REGIONAL GEOLOGICAL SETTING

The geological setting of SEDA is described in the Generic Installation RI/FS Workplan that
serves as a supplement to this RI/FS Project Scoping Plan.

23 REGIONAL HYDROGEOLOGICAL SETTING

The hydrogeological setting of SEDA is described in the Generic Installation RI/FS Workplan that
serves as a supplement to this RI/FS Project Scoping Plan.
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3.0 SCOPING OF THE REMEDIAL INVESTIGATION/FEASIBILITY
STUDY (RI/FS)

This section describes the current understanding of SEAD-4 based upon the results of the
Expanded Site Inspection (ESI) Report (draft final, Parsons ES, May 1995). This includes
the development of a conceptual model describing all known contaminant sources and
receptor pathways. This conceptual model will be used to develop and implement additional
studies which may be required to fully assess risks to human health and the environment.
Other considerations which are discussed are data quality objectives (DQOs) and potential
remedial actions for SEAD-4. These considerations have been integrated into the scoping
process to ensure that adequate data is collected to complete the RI/FS process for this AOC,

3.1 CONCEPTUAL SITE MODEL

The conceptual site model for SEAD-4 takes into account both site conditions and accepted
pollutant behavior to formulate an understanding of the site. This model will serve as a basis
for determining necessary additional studies for the RI. The model was developed by
evaluating the following aspects:

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

These include groundwater characteristics, surface water run-off characteristics and
local terrain.

° Environmental fate of constituents: This considers the fate and transport of residual
materials in the environment based upon known chemical and physical properties.

3.1.1 Physical Site Characterization

The Munitions Washout Facility is part of an ammunition workshop facility that is
approximately 30 acres in size. The workshop facility is characterized by developed and
undeveloped areas, as shown in Figure 1-2. It is surrounded by open grassland and low, thick
brush on all sides. North South Baseline Road is the main access road to the facility and
bisects the site running from south-southeast to north-northwest. There is also a network of
minor paved driveways in the eastern half of the site. The SEDA railroad tracks lead into the
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site from the southeast and terminate in the vicinity of Buildings 2078 and 2085.

The ammunition workshop facility is almost entirely surrounded by two drainage ditches which
are both approximately 3 feet deep. One of the ditches forms the eastern boundary of the
site, originates in the southeastern part of the site, and circles around to the north where it
joins the drainage ditch alongside North South Baseline Road. The second drainage ditch
forms the southwestern boundary. It originates south of the site next to North South Baseline
Road, circles to the northwest, and discharges into the man-made pond which lies on the

western edge of the site.

Eleven buildings existed at the ammunition workshop facility during the years that the
munitions washout building was operating. Three of the buildings are believed to have been
used in the washout process. None of these three buildings currently exist.

An air photo taken in 1959 shows the former Munitions Washout Building, a building that
was possibly used as a cleaning or decontamination building for workers or equipment, and
a third building that’s use is unknown. The Washout Building was located in the approximate
center of the facility, adjacent to North South Baseline Road; the "decontamination building"
was located 350 feet to the northwest of the Washout Building, also adjacent to North South
Baseline Road; and the third building was located directly across North South Baseline Road
and approximately 300 feet from the Washout Building. It is assumed that the buildings were
razed sometime between 1963 and 1968 because 1963 was the year that washout operations
stopped at the site and as shown by air photos, by 1968 the buildings no longer existed. The
foundation of the "decontamination building" still exists and drains in the floor of the building
also exist, but nothing remains of the other two buildings. A crushed shale road leads from
the road to where the third building once stood.

The former Washout Building was approximately 100 feet by 30 feet in size and was located
adjacent to North South Baseline Road. The decontamination building’s foundation is 40 feet
by 55 feet, and the third building measured approximately 30 feet by 30 feet. To the
northeast of the former Washout Building is a berm approximately 25 feet high and 150 feet
long. Directly behind the berm is a water tank approximately 50 feet in diameter.

The remainder of the buildings at the ammunition workshop facility (all but one of which are
still standing) were used for ammunition renovation. Activities such as replacing the
propellant in munitions or introducing tracers to 90 mm shells were performed in Buildings
2073 and 2078. Building 2073 is still active, and is the only building at the facility that is still
active, but it is rarely used. Building 2085 was a receiving building for the ammunition to be
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renovated. Building 2079 was a steam generation building and Building 2077 was a steam
condensate return station. Building T30 and 2084 were used to prepare the packing material
for the shipment of the renovated munitions. Building 2076 was the employee break room
and laundry facility. Building T30 is the only building used for the ammunition renovation
that was demolished. It was razed sometime between 1968 and 1993, but the foundation still

exists.

All but two of the buildings are located to the east of North South Baseline Road. The area
to the west of North South Baseline Road is mostly undeveloped. During the years of
operation, the area was covered in grass, but currently it is mostly covered with thick, low

brush.

Because no records were kept that describe the actual washout process, former and current
SEDA employees, air photos, and documents describing the washout process at the Umatilla
Army Depot Activity in Oregon and the Savanna Army Depot Activity in Illinois were
consulted to reconstruct the activities at the site. The munitions were probably brought into
the site by rail and were received at Building 2085. The munitions to be renovated were then
taken to buildings 2078 or 2073, the two main workshops. The munitions scheduled to go
through the washout process were brought to Building 2078, disassembled, and then moved
to the Washout Building. The washout process involved the used of steam or hot water to
remove the solid explosives from munitions ranging in size from 90 mm shells to 500-pound
bombs. The heated water dissolved the solid explosives from the shells. The water was then
passed over screens and agitated. As the water cooled while being agitated, the explosives
would re-solidify, were funneled into non-sparking containers, and were sent to weapons
manufacturing plants to be re-used. The wastewater was then disposed of on-site. According
to a former SEDA employee, the site workers referred to the wastewater as "red water,"
which suggests that the water that was discharged contained high concentrations of dissolved

explosives.

The exact location where the wastewater from the washout operation was discharged is
unknown. There are two areas suspected to have been used and there may be other
unidentified areas where wastewater was discharged. It is unlikely that any explosive waste
from the other ammunition renovation activities performed on-site was disposed of on-site.

The first area where the wastewater is suspected to have been discharged is the pond to the
west of the site, as shown in Figure 1-2. The pond is approximately 150 feet in diameter and
is man-made, so it is assumed that the pond was created for the sake of containing the
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wastewater. There are no known records of its excavation and it is assumed not to have a
liner. A 6-inch diameter clay pipe discharges into the southeast corner of the pond. The pipe
appears to originate in the area of the former Washout Building. Three test pits were
excavated to determine the orientation and origin of the clay pipe. At 75 feet and 200 feet
away from the pond, the pipe was found to be oriented such that it appeared to originate in
the area of the former Washout Building. The pipe was not located, however, 400 feet from
the pond where a 48-foot trench was excavated to bedrock (a depth of 6 feet) perpendicular
to the suspected trend of the clay pipe. The failure to locate the pipe 400 feet from the pond
suggests that the pipe either makes a bend to the north or south and does not originate at
the former Washout Building, or the eastern end of the pipe was removed or destroyed with
the rest of the Washout Building.

The second area where wastewater is suspected to have been discharged is into Indian Creek
on the north side of Indian Creek Road. No sampling has been done in Indian Creek, but
a former SEDA employee indicated that while the Washout Facility was in operation,
approximately 100 gallons of wastewater was discharged per day into Indian Creek.

The building foundation to the northwest of the former Washout Building location has drains
in the floor suggesting it was used for decontamination of equipment or employees. Because
this building was demolished not long after the washout process was stopped, it is assumed
that it was used to support the washout process. No leach field was identified during the ESI
in the field to the north of the facility where it was suspected to be, but several underground
piping structures were identified at the surface in that area. The visible evidence of
underground piping structures included 1) terracatta pipe that passed through a concrete
holding tank with a steel cover at two locations, 30 feet and 210 feet north of the road near
the suspected leach field, 2) a verticle cylindrical steel pipe near the concrete tank farthest
from the road, 3) an outfall that emptied into a drainage ditch that surrounds most of the
northern portion of the site and 4) a manhole between the vertical steel pipe and the outfall
pipe. An outfall was also found to drain into the ditch to the north of the area. The
chemical analyses performed on the sediment samples collected downstream of the outfall
show that the sediment has been impacted by metals and semivolatile organic compounds
(SVOCs). None of the piping structures seem to originate in the Washout Building, so the
metals and the SVOCs released are not thought to be from the washout wastewater. The
piping structures may originate in the "decontamination building” that was potentially used in
the washout process. The contamination in the ditch to the north of the facility, therefore,
may be the result of activities associated with the washout process, but not from the washout
wastewater itself.
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Building 2076 was the break room and laundry facility for the site workers. A former SEDA
employee indicated that the laundry washwater was placed in a pit to the northeast of
Building 2076. Seepage or overflow from this pit may be a source for the sediment impacts
found in the drainage ditch to the northwest.

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

3.1.1.1 Local Geology

As part of the ESI performed at SEAD-4 in 1993 and 1994, 10 soil borings were performed
and 8 test pits were excavated. The logs from the soil borings and test pits are presented in
Appendix G. The three geologic units observed in this drilling program were topsoil, till and
shale. The depths of the soil borings were up to 10.5 feet below the ground surface.

In most of the soil borings, a thin layer of topsoil was observed, usually less than a foot thick.
The till observed was light brown and composed of silt and clay, with some black shale
fragments (up to 0.25 inch). Larger shale fragments (rip-up clasts) were also observed at
many locations near the till/weathered shale contact. Some oxidized areas were noted in the
upper portion of the till strata.

Competent, calcareous black shale was encountered at depths between approximately 4 and
10.5 feet below the ground surface. The upper portion of the competent shale had a
weathered zone that was from 0.2 to 2.5 feet thick.
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The topography gently slopes to the west on the eastern portion of the facility, and steepens
to the west of North South Baseline Road. The elevations of the competent bedrock
determined during the drilling and seismic programs indicate that the bedrock surface slopes
to the west mimicking the land surface.

3.1.1.2 Geophysics

The geophysical investigations completed as part of the SEAD-4 ESI involved a seismic
survey, an electromagnetic (EM-31) survey, and a ground penetrating radar (GPR) survey.
The objective of the seismic survey was to determine the direction of groundwater flow, while
the objective of the EM-31 and the GPR surveys were to delineate the location of the
suspected leach field and the locations of subsurface pipes and structures that may have
carried the wastewater from the washout operation to the suspected leach field. The locations
where the geophysical investigations were conducted are shown in Figure 3-1, and the results
of the geophysical investigations are presented in Figures 3-2 through 3-5.

Four 115-foot long seismic refraction profiles were performed along two lines laid out
perpendicular to each other. The seismic profiles detected 5 to 15 feet of till (seismic velocity
of 1,000-7,700 feet/second) overlying bedrock (seismic velocity of 12,000-14,000 ft/s). In
particular, the unconsolidated material included unsaturated till (seismic velocity of 1,000-
1,400 ft/s), compact unsaturated till (3,500-4,200 ft/s), and saturated till (seismic velocity of
5,000-7,700 ft/s).

Saturated till was only detected beneath profile P4 near the pond. At the locations of the
other profiles, either saturated till was not present or the saturated layer was too thin to be
detected by the seismic refraction method. An interpretation of the data collected along
profiles P2 and P3 suggest that a layer of compact, unsaturated till is present at a depth of
1 to 3 feet. The bedrock surface slopes to the west or southwest following the slope of the
surface topography. Groundwater flow is also expected to be directed to the west or
southwest, following the slope of the relatively impermeable bedrock surface.

EM-31 and GPR surveys were conducted in the following three areas: in the vicinity of the
former Munitions Washout Facility building, in the area of the suspected leach field, and
across the drainage pipe leading west to the pond.

The quadrature response from the EM-31 survey performed across the suspected leach field
clearly shows the more conductive road bed and the effects of the two concrete tanks, as
shown in Figure 3-2. Otherwise, the apparent conductivity (quadrature response) of the
ground is extremely uniform in this area. The in-phase response shows a greater variability,
perhaps suggestive of disrupted ground, as shown in Figure 3-3.
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The depth of penetration of the radar was limited to about 3 to 5 feet due to the abundance
of electrically conductive clay in the till. The GPR survey conducted in the area of the
suspected leach field detected an anomalous zone parallel to the road in the main section of
the grid. This zone is characterized by strong banding and reverberation throughout the
record. An example of the response is shown in profile B-B’ from about 55 to 80 feet along
the length of the profile, as shown in Figure 3-4. No pronounced linear anomalies or pipes

were detected in this area.

The quadrature response from the EM-31 survey in the area of the former Munitions
Washout Facility Building is dominated by the linear signatures of buried pipes, as shown in
Figure 3-2. Four pipes are clearly visible. Large anomalies in the south and east corners of
this grid are due to reinforced concrete pads. The pipes are also evident in the in-phase
response, as shown in Figure 3-3.

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

The GPR record acquired across profile A-A’, as shown in Figure 3-4, exhibits a GPR
response characteristic of the GPR survey conducted in this grid. The left half of the record
shows limited penetration of only about 15 nanoseconds (ns) or about 3 feet. The right half
of the profile shows 6 to 8 hyperbolic anomalies located at about 10 ns (2 feet), reverberating
to a time of about 30 ns. Areas of abundant hyperbolic anomalies are interspersed with areas
of limited penetration. Some of the hyperbolic anomalies can be correlated from line to line
(linear anomalies) but most appear to be isolated sources.

The EM-31 data acquired between the road and the pond, as shown in Figures 3-2 and 3-3,
failed to detect any significant anomalies. Both EM parameters exhibit very little variability,
suggesting that the soil is relatively uniform and undisturbed. The clay pipe which discharges
into the pond was not detected.
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The GPR profiles between the road and the pond did not detect any continuous anomalies
that could be attributed to the 6-inch clay pipe that terminates at the pond. Several strong
hyperbolic anomalies were observed in the transect along the road; however, none of these
features could be traced away from the road. The GPR records acquired in this area were

devoid of anomalous responses.
3.1.1.3 Local Hydrology and Hydrogeology

The Munitions Washout Facility is almost entirely surrounded by 2 man-made drainage
ditches(both approximately 3 feet deep) into which most runoff from the facility flows. Figure
3-6 shows the surface water flow directions at the site.

Runoff toward the east and north of the facility flows into the eastern drainage ditch that
flows northward. Surface water in this ditch flows west under North South Baseline Road and
then flows into Indian Creek just north of the facility. Runoff toward the west of the facility
flows into the western ditch which drains to the north into the pond located approximately
500 feet west of the former Washout Building.

This pond is approximately 150 feet in diameter and is man-made. It is the only sustained
water body on site. Air photos from 1968 show that from an outlet on the western edge of
the pond, water in the pond flowed to the west and eventually to the south through small
drainage swales and drainage ditches alongside the SEDA railroad tracks and roads. This
natural outlet no longer exists and overflow is piped immediately to the west of the pond by
a PVC overflow pipe located on the western bank of the pond. Currently, the static water
level of the pond is low enough that overflow is unusual and the pond is stagnant.

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

As part of the ESI program, 5 groundwater monitoring wells were installed at SEAD-4. The
locations of the monitoring wells are shown in Figure 3-7. The monitoring well installation
diagrams are presented in Appendix G. Groundwater elevations were measured in the five
monitoring wells on April 4, 1994. From these measurements, which are presented in Table
3-1, a groundwater elevation map has been developed and is shown in Figure 3-7. Based on
these data, the groundwater flow direction in the till/weathered shale aquifer is generally
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MONITORING WELL WATER LEVEL SUMMARY

TABLE 3-1

SENECA ARMY DEPOT ACTIVITY
SEAD-4 MUNITIONS WASHOUT FACILITY

TOP OF PVC WELL DEVELOPMENT SAMPLING WATER LEVEL MEASUREMENTS
MONITORING CASING DEPTH TO GROUNDWATER DEPTHTO GROUNDWATER DEPTH TO GROUNDWATER
WELL ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION
NUMBER (MSsL) DATE WATER TOC (FT) (MSL) DATE WATER TOC (FT) (MSL) DATE WATER TOC (FT)_ (MSL)
MWa-1 700.12| 121693 6.44 693.68| 1/21/94 5.24 694.38| 4/4194 3.45 696.67
MW4.2 702.44{ 11/20/93 453 697.91] 24194 487 697.57| 4/4/94 3.28 699.16
MW4-3 699.90| 11/20/93 4.62 695.28| 1720194 7.06 692.84| 4/4/94 4.47 695.43
MW4-4 680.37| 12/18/93 276 671.61| 173194 2.76 677.61| 4/4/94 238 677.99
MW4-5 700.46] 12/18/93 5.72 694.74| 1720194 714 69332 4/4/94 391 696.55

h:\eng\seneca\scoping\sead4\sd4elev.wk4
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SENECA SEAD-4 RI/FS PROJECT SCOPING PLAN DRAFT-FINAL REPORT

toward the west. It is likely that there are local variations in the flow direction and gradient.
The noticeable steepening of the land surface gradient in the western portion of the site is
probably also present in the groundwater gradient in that part of the site. The distribution
of groundwater in the till/weathered shale aquifer is characterized by moist soil with coarse-
grained lenses of water-saturated soil and, in most instances, the deeper weathered shale

horizons are saturated.

On the basis of data collected from vertical connection tests at two other sites at SEDA (the
Ash Landfill and SEAD-25), there is very little vertical connection between the till/weathered
shale and the competent shale. The chemical data from these sites also supports this.

3.1.14 Results of Chemical Analyses

As part of the Solid Waste Management Unit (SWMU) classification process at SEDA, 70
soil samples were collected from the area surrounding the pond located to the west of the
Munitions Washout Facility. The soil samples were analyzed for three nitroaromatic
compounds (2,4,6-TNT, 2,4-DNT and 2,6-DNT). None of these compounds were detected.

An ESI was conducted at SEAD-4 by Parsons Engineering Science, Inc. in 1993 and 1994.
The results of the ESI were presented in the draft final Seven High Priority SWMUs
Expanded Site Inspection Report (Parsons ES, May 1995). This investigation involved a
geophysical investigation, completion of 8 test pits, installation of 5 groundwater monitoring
wells, and the collection of 17 surface soil samples, 25 subsurface soil samples, 3 surface water
samples, and 9 sediment samples. The locations and results of the geophysical surveys are
shown in Figures 3-1 through 3-5. The test pit and sample locations are shown in Figure 3-8.

All of the soil, groundwater, surface water and sediment samples were analyzed according to
the NYSDEC Contract Laboratory Program Statement of Work for the following: Target
Compound List volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), pesticides and PCBs and Target Analyte List metals and cyanide. Explosive
compounds were analyzed by EPA Method 8330; herbicide compounds were analyzed by EPA
Method 8150; and nitrates were analyzed by EPA Method 352.2. The results of the analyses
are presented in Tables 3-2 through 3-5. The following sections describe the investigations
that were performed for the ESI and the nature and extent of the environmental impacts

identified from these investigations.
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

TABLE 3-2

SEAD-4 EXPANDED SITE INSPECTION

06729/95

MATRIX

SOIL SOl SOIL SOIL SOIL SOIL SOIL SOIL SOIL SoIL
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-05 005 0-2 0-2 4-5
SAMPLE DATE FREQUENCY NUMBER 12/13/83 1211393 1211393 12/13/93 121393 1211383 121383 12/06/93 12/06/93 12/06/83
ESID OF ABOVE 5841 §84-2 §84-3 §84-4 §84-5 554-6 5547 SB41.1 SB415 58413
LAB ID MAXIMUM| DETECTION | TAGM TAGM 206836 206837 206838 206839 208840 206841 206842 206265 206268 206267
COMPOUND UNITS SB4-1.1DUP
VOLATILE ORGANICS
Acetone ughg 2 2.4% 200 0 14U 12u 13U 14U 13U 13u 24U 12U 12U 12V
[Chloroform ugkg 15 16.7% 300 0 14U 12U 13U 14U 13U 13U 24U 72U 12U 12U
HERBICIDES
Dicamba ugkg 23 24% NA NA 61U 6U 63U 63U 61U 670 11U 590 6U 53U
INITROAROMATICS
1.3,5-Trinitrobenzene ugkg 120 24% NA NA 120 9 130U 1300 1300 130V 130 L 130 UJ 1300 1300 130U
[Tetryt ugkg 67 2.4% NA NA 130U 130U 130U 1300 130 U 130 L 130 W 1300 1300 130U
2,4 8-Trinltrotoluene ugkg 72 24% NA NA 729 30U 130U 130 L 130U 130U 130 UJ 130 U 30U 130U
2-amino-4,6-Dinitrotoluene ugkg 90 2.4% NA NA 90 J 30U 130 U 1300 130 U 130U 130 W 130U 130U 130U
ISEMIVOLATILE ORGANICS
IAcenal ugkg 45 4.8% 41000 0 400 L 400 U 410 U 410 U 400 L 440 L 720 W 350 U 390 U 3% U
IAcenaphthene ugkg 380 4.8% 50000 * 0 400 U 400 U 410U 410 U 400 L 440 U 720 W aso v 330 U 3% U
Dibenzofuran ughkg 380 4.8% 6200 0 400 U 400 U 410 U 410 U 400 U 440 U 720 UJ 330 U 30 U 390 U
Fluorene ugkg 380 4.8% 50000 * 0 400 U 400 U 410 L 410U 400 U 40U 720 UJ 3aso U 3% U 380 v
ugkg 1400 9.5% 50000 * 0 110 J 400 U 410U 410U 400 U 440U 720 W aso v 3% U 30 v
ugkg 340 71% 50000 * ] 2859 400 U 410 L 410U 400 U 440 U 720 W 3% U 30 U 390 v
ugkg 380 4.8% 50000 * o 400 U 400 U 410U 410U 400 U 440 U 720 W 390 U 3% U 30 v
ugkg 380 40.5% 8100 0 85 J 400U 410U 410 L 400 U 440 U 720 W 56 J 50 J 521
ugkg 2400 238% 50000 * 0 230 J 18J 410U 194 400 U 23 64 ) 390 U 390 U 350 U
ugkg 1800 14.3% 50000 * 0 2104 400 U 410 U 410 U 400 U 440 U 66 J 3% U 330 U 390 v
ugkg 380 48% 50000 * 0 400 L 400 U 410 U 410 U 400 U 440 U 720 UJ 3% U 3% U 390 v
ugkg 1100 11.9% 220 1 110 J 400 L 410U 410 U 400 L 440 U 483 3% U 3% U 390 L
ugkg 1000 14.3% 400 1 140 J 400 U 410 L 410 U 400 L 440 U 67 4 390 U aso v 330 U
ugkg 2000 33.3% 50000 * 0 45J 400 U 410 L 239 3 40U 86 J 3% U 3% U 3% U
ugkg 730 16.7% 1100 o 150 J 400 U 410 L 24 400 L 440 U S0 J 390 U 3% U a0 U
ugkg 830 11.9% 1100 0 65 J 400 U 410 U 410U 400 U 440 U 720 W 3% U aso U 3% U
ugkg 880 11.9% 61 3 100 J 400 U 410 U 410 U 400 U 40U 56 J 3% U 30 U 3% U
ugkg 260 7.1% 3200 0 59 400 U 410U 410 U 400 U 440 U 720 W 30U 3% U 390 U
ugkg 32 2.4% 14 1 400 U 400 L 410 U 410U 400 U 440 U 720 W 3% U 3% U 330 U
ugkg 270 7.1% 50000 * 0 66 J 400 U 410U 410U 400 U 400 720 W s U 30 U 390 U

SD4SOILF WK3
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-4 EXPANDED SITE INSPECTION

TABLE 3-2

06/29/95

MATRIX SOIL SOIL SOIL SoiL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 0-0.5 0-0.5 0-05 0-0.5 0-0.5 0-05 0-0.5 0-2 0-2 46
SAMPLE DATE FREQUENCY NUMBER 1211383 121133 12/13/93 12/1383 1211383 1211383 1211383 12/06/53 12/06/33 12/06/93
ESID OF ABOVE 5841 854-2 §S4-3 SS4-4 S5S4-5 $84-6 5547 SB4-1.1 SB4-15 SB4-13
LAB ID MAXIMUM| DETECTION | TAGM TAGM 206836 206837 206838 206839 206840 206841 206842 206265 206268 206267
COMPOUND UNITS SB4-1.1DUP
CB
[dekta-BHC ugkg 59 2.4% 300 0 21U 2U 21U 21U 21U 23U 37 U 20 24U 2U
IAldrin ughg 8.2 4.8% 41 0 224 2V 21U 21U 21U 23U 37w 2l 2V 2V
[Endosutfan | ugkg 11 24% 900 0 21U 2V 21U 21U 21U 23U 37 U) 20) 2U 2U
Dietcrin ughg 54 2.4% 44 0 4U 4U 41U 41U 4U 540 7.2U) KE:NVN) 39v asu
,4-DDE ughg 21 9.5% 2100 0 85 4U 41U 41U 4U 44U 720 39w 39U 39U
Endrin ughg 34 2.4% 100 0 4U 4U 41U 41U 4U 44U 7.20) s w 39U 39U
Endosulfan (I ughg 31 2.4% 900 0 31 4U 4ty 41U 4U 44U 7204 s w 39U 38 u
4-DDD ughg 25 2.4% 2900 0 251 4U 41U 41U 4U 44U 720 kKRN IA) 39U 39U
[Endosulfan sulfate ugkg 3.8 24% 1000 0 38J 4Uu 41U 41U 4U 44U 720 39uJ 39UV 39U
4,4-DDT ughg 6.2 24% 2100 0 621 4U 41U 41U 4U 44U 7.2U) 39w asu 3su
laiphe-Chiordane ugkg 10 16.7% 540 0 49 2V 21U 21U 21U 230 37 U) 2W 2U 2U
lgarmma-Chlordane ughkg 2 14.3% 540 0 11 2V 21U 21U 2t U 23U 37 W 2 U4 2U 2U
JArocior-1248 ughg 38 14.3% 1000(a) 0 40U 40U 41U 41U U 44U 72W 39 W BU BU
JAroclor-1254 ughg 1600 28.6% 1000(n) 1 250 J 40U 44U 38y 28 ) 44U 704 39 UJ -V} 39U
IArocior-1260 ughkg 110 14.3% 1000(n) 0 40U 40U 4u 44U U 4 u 110 J 39 uJ /v - lY)
METALS
JAluminum mgkg 21000 100.0% 15523 19 15600 18700 10300 15100 15900 18800 14100 J 14800 21000 15300
JAntimony mgkg 96.1 31.0% 5 10 3w 430 3714 769 J 96.1 J 59J 7.8 W 48 U) 3.8 W 5W
JArsenic mgkg 215 100.0% 75 4 59 58 7 6.1 9.8 7 131) 62 4.2 39
Bartum mgkg rigs 100.0% 300 0 62 76.1 344 58.2 921 129 277 J 72 97.7 404 )
[Berylium mgkg 18 100.0% 1 1 0.69 J 0.84 ) 053 J 074 0734 14 184 073 J 0.64 J 074 2
[Cadmium mgkg 1.8 9.5% 1 2 038U 042U 036 U 051U 048 U 054 U 184 047 U 037 U 049 U
[Calcium mgkg 196000 100.0% 120725 1 14300 3480 11200 6330 7210 5410 196000 J 4280 2460 30900
[Chromium mgkg 4870 66.7% 24 18 253 J 56.1 4 1790 4 4200 J 4870 J 395 4 3419 23.2 279 278
ICobak mgkg 291 100.0% 30 0 127 153 10.2 12.8 14.9 177 124 4 13 59 4 16.5
ICopper mgkg 3410 100.0% 25 20 20 4 40.6 J 1350 J 3410 J 3120 J 234 ) 354 14.1 15.1 628
ron mgkg 64600 100.0% 28966 19 29800 33600 21900 31000 31000 34300 64600 J 27500 19500 34300
Lead mgkg 116 83.3% 2 27 12 273 19 27.2 227 102 4 17.7J 98y 754
Magnesium mgkg 32000 100.0% 12308 4 6850 6100 4400 5950 5470 5030 8550 J4 4270 4460 7130
A mgkg 1340 66.7% 759 6 708 638 335 339 533 1080 1220 J 615 J 119 J 337
Mercury mgkg 0.27 73.8% 0.1 4 0.02J 0.04 J 0.15 0.21 0.15 0.04 J 027 4 0.05J 0.04 J 0.04 J
[Nicke mgkg 228 100.0% a7 15 368 40.1 259 343 353 372 228 4 278 251 476
Potassium mgkg 2430 100.0% 1548 12 1650 1930 861 1310 1870 2080 2340 J 1250 2490 1300
elenium mgkg 34 59.5% 2 1 0274 015U 02J 0.16 J 021J 055 J 349 0.4J 023 J 009 U
iver mgkg 1.2 11.9% 0.5 5 076 U 084U 072U 1U 096 U 11vu 1.5 W 083U 074 U 098 U
odium mgkg 1270 95.2% 114 9 61.8J 492 578 4 504 ) 47.7 J 549 ) 1270 438 U 39.2J 105 J
[Vanadium mgkg 1250 100.0% 150 1 229 272 147 241 287 N7 1250 286 31 222
Zinc mgkg 1010 100.0% 80 18 659 96.5 566 755 636 140 859 4 79.6 7214 102
JOTHER ANALYSES
[Nitrate/Nitrite-Nitrogen mgkg 33 100.0% NA NA 0.05 01 0.1 1.51 0.07 0.08 0.1 0.07 0.04 0.05
[Total Solds KWW 949 NA NA 82 83.2 788 787 81.8 751 458 852 838 852
SDA4SOILF WK3
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TABLE 3-2
SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-4 EXPANDED SITE INSPECTION
MATRIX SOIL SOIL SOIL SoIL SOIL SOIL SOIL SO
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 810 02 2-4 02 46 68 02 02
SAMPLE DATE FREQUENCY NUMBER |  12/06/93 1110/93 11103 111083 111083 111003 12/05/3 1200593
ESID OF ABOVE SB41.6 SB4-2.1 SB4-2.2 SB4-31 SB4-33 SB4-3.4 SB4-4.1 SB4-4.5
LABID  [MAXIMUM| DETECTION | TAGM TAGM 206269 204099 204100 204101 204102 204103 206144 206148
COMPOUND UNITS SB4-4.1DUP
IVOTATILE ORGANICS
Acetone ugkg 2 24% 200 0 1Mu 19U 11U 11U 1u 10U 2 13U
iChioroform ugkg 15 16.7% 300 0 1My 12U 11U 11U 1u U 13U 13U
HERBICIDES
iDicamba ughg 23 24% NA NA 55U 62U 53U 55U 55 UJ 54U 23 64U
INITROAROMATICS
1,35 Trinltrobenzone ughg 120 24% NA NA 130 U 130 U 130 U 130 U 130 U 130 U 130U 130 U
Tetryt ugkg 67 24% NA NA 130 U 130 U 130 U 130 U 130 U 130 U 130 U 130 U
12.4,6-Trinitrotoluene ughg 72 2.4% NA NA 130 U 130 U 130 U 130 U 130 U 130 U 130 U 130U
b-armino-4,6-Dinitrotohiens ughg 90 24% NA NA 130 U 130 U 130 U 130U 130U 130 U 130 U 130U
|SEMIVOLATILE ORGANICS
IAcenaphthylene ughg 45 48%| 41000 [ 360 U 400 U 340 U 360 U 350 U 350 U 450 U 410 UJ
[Acenaphthene ughg 380 48%| 50000 * 0 360 U 400 U 340 U 360 U 350 U 350 U 450 U 410 UJ
Dibenzofuran ughg 180 4.8% 6200 0 360 U 400 U 340 U 360 U 350 U 350 U 450 U 410 0J
Fiuorene ughg 380 48%| 50000 © 0 360 U 400 U 340 U 360 U 350 U 350 U 450 U 410 W)
Phenanthrene ughg 1400 9.5%| 50000 * 0 360 U 400 U 40U 26 J 350 U 350 U 450 U 410 0J
Anthracene ugkg 340 74%| 50000 ° 0 360 U 400 U 340 U 360 U 350 U 350 U 450 U 410 LY
Carbazole ughg 380 48%| 50000 ° 0 360 U 400 U 340 U 360 U 350 U 350 U 450 U 410 UJ
ID-n-butytphthalate ugkg 380 40.5% 8100 0 489 284 18 ) 294 199 19 ) 450 UJ 410 WY
Fluoranthene ughg 2400 238%| 50000 * 0 360 U 400 U 340 U 624 350 U 350 U 450 U 410 LY
Pyrene ugkg 1800 143%| 50000 ° 0 360 U 400 U 340 U 524 350 U 350 U 450 U 410 LY
[Butybenzylphthalate ugkg 380 48%| 50000 * 0 360 U 400 U 340 U 360 U 350 U 350 U 450 UJ 410 UJ
Benzo(a)anthracene ugkg 1100 119% 220 1 360 U 400 U M0 U 264 350 U 350 U 450 U 410 W)
ene ugkg 1000 143% 400 1 360 U 400 U 340 U 39 350 U 350 U 450 U 410 UJ
5(2-Ethryhexyliphthalate ugkg 2000 333%| 50000 * 0 360 U 1900 1100 2000 1500 1400 47 ) 130 J
enzo{b)fluoranthens ughg 730 16.7% 1100 0 360 U 400 U 340 U 324 350 U 350 U 450 U 410 W
Benzo{k)fioranthene ughg 890 11.9% 1100 0 360 U 400 U 340 U 314 360 U 350 U 450 U 410 W
Benzo(s)pyrene ughg 880 11.9% 61 3 360 U 400 U 340 U 274 350 U 350 U 450 U 410 W)
indeno(1,2,3-cd)pyrene ughg 260 71% 3200 0 360 U 400 U 340 U 360 U 350 U 350 U 450 U 410 0J
Dibenz(a manthracene ughg 32 24% 14 1 360 U 400 U 340 U 360 U 350 U 350 U 450 U 410 UJ
IBenzo(g.h.iiperylene ugkg 270 7.4%| 50000 ° 0 360 U 400 U 340 U 360 U 350 U 350 U 450 U 410 W)

SD4SOILF WK3
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TABLE 3-2

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-4 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SOIL SOIL SOiL SOIL SO SOIL
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 8-10 0-2 24 02 46 68 02 0-2
SAMPLE DATE FREQUENCY NUMBER 12/06/93 111093 11/10/83 1110193 11/1093 11/10/93 12/05/93 120593
ESID OF ABOVE 5B4-16 5B4-2.1 SB4-2.2 SB4-3.1 SB4-33 SB4-3.4 SB4-4.1 SB4-45
LABID MAXIMUM| DETECTION | TAGM TAGM 206269 204099 204100 204101 204102 204103 206144 206148
COMPOUND UNITS SB4-4.1DUP
CB
[deka-BHC ugkg 5.9 2.4% 300 [ 19 W 210 18U 18UV 18U 18U 230 220
JAldrin ugkg 82 4.8% 4 0 19w 210 18U 18UV 180 18U 230 22W
Endosulfan 1 ugkg 11 2.4% 900 0 19 W 210 18U 18U 18U 18U 230 220
Dietdrin ugkg 54 24% 44 [ 36 W 410 35U 36U 360 35U 45U 420
A4-DDE ugkg 21 95% 2100 0 36U 410 35U 329 38U 35U 45U 420
[Endrin ugkg 34 24% 100 0 36 U 410 35U 36U 36U 350 45U 42 U
Endosulfan 1| ugkg 31 24% 900 0 36 W 410 35U 36U 36U 35V 45U 42 U
,4-DDD ughkg 25 24% 2900 0 3.6 U 41v 35U 36U 36U 35U 45U 42 U)
ndosuifan sulfate ugkg a8 24% 1000 0 3.6 U 410 35U 36U 36U 35U 45U 4.2 U)
14,4-00T ugkg 6.2 24% 2100 0 3.6 U 410 35U 36U 36U 35U 45U 42U)
jelpha-Chiordane ugkg 10 16.7% 540 ] 19 W 21V 18U 19 v 18u 18 u 23U 220
lgamma-Chiordane ugkg 2 14.3% 540 [ 19 W 21U 18U 19 v t8u 18U 230 22UJ
JArocior-1248 ugkyg 38 143% 1000(a) ] 36 U “u 27 36U 36U BU 45U 42 W
JArocior-1254 ugkg 1600 28.6% 1000(a) 1 36 UJ 41U sy 284 36U BU 29 J 42 u
JArocior-1260 ugkg 110 14.3% 1000(ea) [ 36 W “uu 3B U 36 U B U BU 45U 42 W
METALS
JAluminum mgkg 21000 100.0% 15523 19 19200 16300 15600 9590 8680 8730 16100 16200
IAntimorny mgkg 961 31.0% 5 10 28 UJ 105U 76UV 58U 101U 580 161 J 57.8 &
IArsenic mgkg 215 100.0% 75 4 215 581 4.2 49 68J 951 6.9 71
arium mgkg 277 100.0% 300 0 812 133 46 298 496 397 107 122
um mgkg 18 100.0% 1 1 1 1 072 048 ) 043 052 08J 08J
[Cadmium mgkg 1.8 85% 1 2 027U 066U R 048U R 037U R 063U R 038U R 051U 034 U
Calcium mgkg 196000 100.0% 120725 1 14400 2900 12700 24700 59600 31400 4500 6840
IChromium mokg 4870 66.7% 24 18 327 29 275 191 17.3 172 936 R 2670 R
iCobak mokg 251 100.0% 30 0 291 125 143 11 89 125 184 15.2
ICopper mgkg 3410 100.0% 25 20 216 174 2754 2781 191 J 1751 1290 & 1520 J
Iron mg/kg 64600 100.0% 28986 19 37900 28600 33900 21900 22300 21200 28400 33700
Lead mg/kg 116 833% 30 2 81 14.4 8.3 19.7 5.4 10.1 209 J 191
Magnesium mg/kg 32000 100.0% 12308 4 3040 3770 7160 4920 12100 5610 4380 5110
Manganese mgkg 1340 66.7% 759 6 795 R 1340 436 338 388 373 564 917
iMercury mg/kg 0.27 738% 0.1 4 0.04 J 003 U 002U 0.03 ) 002U 0.04 U 003U 0.04 )
[Nickel mo&g 228 100.0% 37 15 623 273 427 366 286 285 39.6 354
[Potassium mgkg 2490 100.0% 1548 12 2030 1270 1210 923 1080 1050 1510 1430
[Setenlum mgkg 34 59.5% 2 1 014U 032 021 W 0.36 4 2w 022 W 0734 076 J
ISitver mgkg 12 11.9% 05 5 0.64 J 13 W 097 W 074 W 13 W 073 W iU 0.68 U
ISodium mgkg 1270 95.2% 114 9 916 J 383 7110 788 J 126 J 96 J 5134 492
Vanadium mg/kg 1250 100.0% 150 1 293 283 25 15 155 138 253 277
Zinc mgkg 1010 100.0% S0 18 115 613 95 ) 4554 8734 69.4 J 1010 423
JOTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/kg 33 100.0% NA NA 0.02 0.58 0.04 0.15 0.06 0.05 0.05 0.01
[Total Solds KWW 849 NA NA iR 808 849 90.8 90.9 936 733 783
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

TABLE 3-2

SEAD-4 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 4-6 68 0-2 24 0-2 24
SAMPLE DATE FREQUENCY NUMBER 120593 12/05/93 1205093 12/05/93 12/06/93 12/06/93
ESID OF ABOVE SB4-4.2 SB4-4.3 SB4-51 SB4-5.2 SB4-6.1 SB4-6.2
LAB ID MAXIMUM] DETECTION | TAGM TAGM 206145 206147 206149 206150 206270 206271
COMPOUND UNITS !
GANICS
jAcetone ugkg 2 2.4% 200 L] 11U 1Mu 1U 1"u 13U 11U
[Chioroform ugkg 15 16.7% 300 0 1u H"u 1Mu 11U 13U 1Mu
HERBICIDES
Dicamba ughg 23 2.4% NA NA 54U 55U 53Uy 58U 67U 540
INITROAROMATICS
1,3,5-Trinitrobenzene ugkg 120 2.4% NA NA 130 U 130U 130U 130U 130U 130U
Tetryl ugkg 87 2.4% NA NA 130U 130U 130U 130 U 130U 1300
12,4,6-Trinitrotoluene ughg 72 24% NA NA 130U 130U 130U 130U 130U 130V
[2-amino-4,6-Dinitrotoluene ughg 90 2.4% NA NA 130U 130U 130U 130 U 130U 1300
ISEMIVOLATILE ORGANICS
JAcenaphthylene ugkg 45 48% 41000 0 350 UJ 370U 30 370 W 440U 350 U
A h ughkg 380 4.8% 50000 * 0 350 UJ 370 U 380 W 370 W 440 U aso U
[Dibenzofuran ugkg 380 4.8% 6200 0 350 UJ 370 u 380 LJ 370 UJ 440 U 350 U
Fluorene ugkg 380 4.8% 50000 * 0 350 UJ 7o v 380 LJ 370 UJ 4400 350 U
[Phenanthrene ughg 1400 9.5% 50000 * 0 350 UJ 7o v 120 J 370 UJ 440 U 350 U
JAnthracene ughg 340 71% 50000 * 0 350 UJ 370U 334 370 UJ 4400 350 U
[Carbazole ugkg 380 48% 50000 * 0 350 WY 370V 380 LJ 370 LY 440U 350 U
(DHrbutylphthalate ugkg 380 40.5% 8100 0 350 U4 370 uJ 380 UJ 370 Uy 514 35
[Fluoranthene ugkg 2400 223.8% 50000 * 0 350 LY 370 U 280 J 370 Wy 440U 350 U
Pyrene ugkg 1800 14.3% 50000 * 0 350 Wy 7o u 380 J 370 W 440 U aso u
Butybenzyiphthalate ugkg 380 4.8% 50000 * 0 350 Wy 370 W 380 UJ 370 U 440U aso u
[Benzo(a)anthracene ugkg 1100 11.9% 220 1 350 Uy 370 U 210 J 370 W 400 aso u
[Chrysene ugkg 1000 14.3% 400 1 350 UJ 370 U 260 J 370 W 400 350 U
bis(2-Ethyhexyljphthatate ugkg 2000 33.3% 50000 ~ 0 110J 370 W a7y 370 U 440U 350 U
enzo(b)fluoranthene ughg 730 16.7% 1100 0 350 U 370 U 130 4 370 W 440U 350 U
Benzo(k)fluoranthene ughg 890 11.9% 1100 0 350 U 370 U 150 J 370 W 440U 350 U
Benzo(a)pyrene ughg 880 11.9% 61 3 350 U 370 U 180 J 370 U 40U aso U
indeno(1,2,3-cd)pyrene ugkg 260 7% 3200 0 350 Uy 370U 59 J 370 W 4400 a5 U
[Dibenz(a h)anthracene ughg 32 2.4% 14 1 350 Uy 370U 324 370 W 400 350 U
Benzo(g,h.iperylene ugkg 270 71% 50000 * 0 350 Uy 370U 120 J 370 W) 40U 350 U
SD4SOILF WK3
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-4 EXPANDED SITE INSPECTION

TABLE 3-2

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-4 SEAD4 SEAD-4 SEAG4 SEAD-4 SEAD-4
DEPTH (FEET) 46 68 0-2 24 0-2 24
SAMPLE DATE FREQUENCY NUMBER 1200503 1200593 1210583 12/05/93 12/06/93 12/06/93
ESID OF ABOVE SB4-42 SBA-43 SB45.1 SB4-5.2 SB4-6.1 SB4-62
LAB ID MAXIMUM| DETECTION | TAGM TAGM 206145 206147 206149 206150 206270 206271
COMPOUND UNITS
[PESTICTOESHFCE
ldeka-BHC ughg 59 24% 300 0 18U 19U 59 2u 230 1.8 U4
ughg 8.2 4.8% 41 0 18U 19U 82 2u 230 1.8 UJ
ugkg 11 24% 900 0 18U 190 11 2u PERT 1.8 U
ugko 54 24% 44 0 a6u a7u 19U asu 44yl 350
ughg 21 9.5% 2100 0 i6U a7 u 21 18U 44w 350
ugkg 34 24% 100 0 a6u 37U Yy asu 44Ul 35Uy
ugkg 31 24% 900 0 360 37U 190 s u 44Ul 35Uy
ugkg 25 24% 2900 0 a6 U a7 u 19U 38U 44y 35 UJ
ugkg 18 2.4% 1000 0 36U a7 u 19 U 38U 4w 3504
ughg 62 2.4% 2100 0 36U a7u 19U 380 40 350J
jalpha-Chiordane ugkg 10 16.7% 540 0 18U 19U 10 J 20 2308 18 U
lgarmma-Chiordane ughg 2 14.3% 540 0 18U 190 98U 20 2308 1.8 U
[Arocior-1248 ughg 38 143%]  1000(a) [} 6 U 7u 180 U 38U 440 35 )
Arocior-1254 ugkg 1600 286%|  1000(a) 1 6 U 7 1600 18U 44Uy 35 )
Arocior-1260 ugkg 110 143%|  1000(s) 0 % U a7y 1% U 38U 440 a5 U2
METALS
{Aluminum mgkg 21000 1000%| 15523 19 9500 10200 15000 15700 17100 12800
Antimony mghg 96.1 31.0% 5 10 34 UJ 440 634 35 48Uy 40
Arsenic mghg 215 100.0% 75 4 45 5 33 69 73 55
Barium mgkg 217 100.0% 300 [} 454 50.5 927 998 132 371
|Berysium mgkg 18 100.0% 1 1 037 J 038 J 065 J 0.65 4 0.96 4 064 J
ICadmium mghg 18 9.5% 1 2 033y 042U 0.66 J 03U 046 U 033 U
iCalictum mghg 196000 100.0%| 120725 1] 65300 61300 42800 55000 3750 12400
IChromium mgkg 4870 66.7% 24 18 218 R 758 235 265 257 244
iCobat mghkg 291 100.0% 10 0 105 98 123 95 125 14.9
ICopper mgkg 3410 100.0% 25 20 196 J 528 4 262 J 281 J 257 19.5
ron mg/kg 64600 100.0%] 28986 19| 20500 24400 27900 26700 28600 28600
Lead mghg 116 83.3% 30 2 87 6.8 4 116 1.8 4 18.8 J 1
Magnesium mghg 32000 100.0%| 12308 4| 11700 8330 10200 11800 4560 5820
IManganese mgkg 1340 66.7% 759 6 543 540 648 436 1260 415
M mgkg 0.27 73.8% 01 4 0.03 J 004 U 003 4 0.04 U 008 J 002 J
INicke! mgkg 228 100.0% 7 15 246 272 349 324 352 393
IPotassium mghg 2430 100.0% 1548 12 1040 1090 1720 1400 2000 1250
um mghg 34 59.5% 2 1 01U 0234 0324 045 J 086 J 012U
E«:r:}r‘ mghg 1.2 11.9% 05 5 067 U 0.85 U 075U 06U 14 078 U
un mgkg 1270 95.2% 14 9 16 J 1324 80.1 J 106 J azuy 491 )
Vanadium mghg 1250 100.0% 150 1 131 144 238 244 29 185
Zine mgkg 1010 100.0% 90 18 616 112 238 673 87.4 915
JOTHER ANALYSES
Ntrate/Nitrite-Nitrogen mgkg 13 100.0% NA N4 0.03 0.01 0.01 014 0.16 0.04
ITotal Soids HWAW 94.9 NA NA 92.2 89.9 85.1 86.4 753 931
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

TABLE 3-2

SEAD-4 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SOIL SOl SOIL
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 0-2 46 6-8 0-2 24
SAMPLE DATE FREQUENCY NUMBER 12/05/3 12/05/93 12/05/93 12/05/893 12/05/3
ESID OF ABOVE 5B4-7.1 SB4-7.3 S5B4-7.4 SB4-8.1 5B4-8.2
LABID MAXIMUM| DETECTION | TAGM TAGM 206151 208152 206153 206154 206155
COMPQUND UNITS
VOTATILE ORGANICS
IAcetone ugkg 2 24% 200 0 122U 11U 11U 12U 12u
[Chioroform ugkg 15 16.7% 300 0 12u "u 1u 22U 14
HERBICIDES
Dicamba ughkg 23 24% NA NA 55U 57U 55U 580 58U
INITROAROMATICS
1.3,5-Trinitrobenzene ugkg 120 2.4% NA NA 130U 30U 130U 130 U 130U
[Tetryl ugkg 67 24% NA NA 130 U 130U 130U 130 U 130 U
[2,4,6-Trinitrotoluene ughkg 72 24% NA NA 130UV 130U 130V 130 U 130U
22-amino-4,6-Dinitrotoluene ugkg 80 24% NA NA 130U 130UV 1300 130 v 130U
ISEMIVOLATILE ORGANICS
IAcena| ugkg 45 48% 41000 o 360 UJ 370 W 350 W 380 U 380 U
lAcenaphthene ugkg 380 48% 50000 * o 360 UJ 370 UJ 350 W 380U 8o v
iDibenzofuran ugikg 380 4.8% $200 L] 360 U 370 U 350 WY 380 U 380 U
Fluorene ugkg 380 4.8% 50000 * 0 360 UJ 370 UJ 350 UJ 380U 380 U
Phenanthrene ugkg 1400 8.5% 50000 * 0 360 UJ 370 WJ 350 UJ so v 380 U
JAnthracene ugkg 340 71% 50000 * 0 380 W 370 W 350 uJ s v 380 U
Carbazole ugkg 380 48% 50000 * 0 380 W 370 W 350 WJ 380 U 380 U
Oi-n-butyiphthalate ugkg 380 40.5% 8100 0 360 WS 370 UJ 350 W 380 W) 3so W
Fluoranthene ugkg 2400 23.8% 50000 * [ 2 370 UJ 350 W 380 U so U
Pyrene ughkg 1800 14.3% 50000 * [ 194 370 Uy 350 WJ 380U 8o v
Butybenzyiphthalate ugkg 380 4.8% 50000 * 0 360 UJ 370 UJ 350 W) 380 U 380 Wy
Benzo(a)anthracene ugkg 1100 11.9% 220 1 360 UWJ 370 LI 350 WJ so v 380 U
[Chrysene ugkg 1000 14.3% 400 1 204 370 W 350 Ly so v 8o v
bis{2-Ethythexyliphthalate ugkg 2000 33.3% 50000 * 0 214 370 W 350 WJ 380 WJ 32
Benzo(b)fluoranthene ugkg 730 16.7% 1100 4] 24 370 UJ 350 LJ 380 U 380 U
[Benzo(k)fluoranthene ugkg 890 11.9% 1100 0 194 370 W 350 W) 380 U 380 U
[Benzo(a)pyrene ugkg 880 11.9% 61 3 360 UJ 370 LY 350 UJ 380 U 80 U
ndeno(1,2,3-cd)pyrene ugkg 260 71% 3200 0 360 UJ 370 LJ 350 LY 380 U 0 U
[Dibenz(a h)arthracene ugkg 32 24% 14 1 360 LY 370 W 350 W 380 U 380 U
Benzo(g,h.)perylene ugkg 270 7% 50000 * 0 360 WY 370 W 350 Ly 380 U 80 U
SD4SOILF WK3
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TABLE 3.2

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-4 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SO SOIL SOIL
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 02 46 68 02 24
SAMPLE DATE FREQUENCY NUMBER 12/05/33 12/05/93 120583 12/05/93 1220583
ESID OF ABOVE SBAT1 sB473 SB4-74 SB4-8.1 SB4-8 2
LAB ID MAXIMUM] DETECTION | TAGM TAGM 206151 206152 206153 206154 206155
COMPOUND UNITS
o]
[deka-BHC ughg 59 24% 300 0 19U 18U 18U 20 19U
lAsdrin ugkg 82 48% 4 0 19U 190 18U 20 19U
ndosutfan | ughg 1 24% 900 0 19U 19U 18U 20 19U
Dieldrin ugkg 54 24% 44 0 asu a7 u asu 38U 38U
4-DDE ugkg 21 9.5% 2100 0 36 370 asu 38U 38U
Endrin ugkg 34 24% 100 0 s U a7 u asu 38U 38U
Endosutfan Il ughg a1 24% 900 0 6 U 37U asu 38U 38U
#-DDD ugkg 25 24% 2900 0 6 U a7y asu 3gu 38U
Endosulfan suffste ughg 38 24% 1000 0 a6 u a7 u 35U 3gu 38U
l4.4.0DT ughg 62 2.4% 2100 0 asu a7 u asu 38U s u
jalpha-Chiordane ughg 10 16.7% 540 [ 19U 19U 18U 2U 19U
igamma-Chiordane ughg 2 14.3% 540 o 19U 19U 18U 2u 19U
Arocior-1248 ugkg 8 143%|  1000(8) 0 36U 7y sy U 38U
Aroclor-1254 ugkg 1600 286%|  1000(a) 1 36U Ty s U g U 38U
Arocior-1260 ugkg 110 143%|  1000(s) 0 U u s U 38U 38U
METALS
lanminum mghg 21000 100.0%| 15523 19| 14600 11400 8410 13300 16700
y mgkg 96.1 31.0% 5 10 64 299 34 27U 4204
Arsenic mgkg 215 100.0% 75 4 5.1 34 57
Barum mgkg 217 100.0% 100 0 615 773 454 69.4 116
Berylium mgkg 1.8 100.0% 1 1 062 J 046 4 038 J 0.65 072 )
iCadmium mgkg 18 9.5% 1 2 033 U 027 U 029U 027 4 041U
ICaicium mgkg 195000 100.0%] 120725 1{ 38600 71600 87500 25200 9320
Ictromium mokg 4870 66.7% 24 18 254 R 214 R 14 R 214 R 249 R
ICobat mghg 29.1 100.0% 30 0 127 9.1 83 117 15.3
iCopper mgkg 3410 100.0% 25 20 27153 1950 256 3 216 J
ron mo/kg 64600 100.0%) 28986 19| 29400 21800 19100 25300 29700
Lead mgkg 16 83.3% 30 2 166 4 9.4 16.6 J 19.7 4 103 J
Magnesium mghg 32000 100.0%| 12308 4 6650 15200 11900 6380 5870
Manganese mgkg 1340 66.7% 759 6 622 423 383 418 1240
Mercury mghg 027 73.8% 01 4 0.03 J 002 U 0.03 U 0034 0.03 J
Nickel mghg 228 100.0% a7 15 402 293 23 17 373
[Potassium mghg 2430 100.0% 1548 12 1420 1470 1030 1470 2090
elenium mghg 34 59.5% 2 1 0.36 J 041 U 01 UJ 042 053 J
Emr mgkg 12 11.9% 0s s 079 U 0.55 U 057 U 052U 0.82 U
odium mgkg 1270 952% 114 9 100 J 120 J 1330 644 ) 533
Vanadium mghkg 1250 100.0% 150 1 234 18.1 13 22 287
Zinc mghg 1010 100.0% 90 18 93.2 721 84 ni 739
JOTHER ANALYSES
Nitrate/Nitrite-Nitrogen mghg 33 100.0% NA NA 0.16 0.02 0.01 1 0.36
Total Solds KWW 949 NA NA 899 88.4 919 858 856
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

TABLE 3-2

SEAD4 EXPANDED SITE INSPECTION

MATRIX

SOIL SOIL SOIL SOIt SOIL SOIL
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 46 -2 2-4 46 0-2 24
SAMPLE DATE FREQUENCY NUMBER 12/05/93 12/05/93 12/05/93 12/05/3 1270693 12706793
ES ID OF ABOVE SB483 SB49.1 $B4-9.2 SB4-93 SB4-10.1 SB4-10.2
LABID MAXIMUM| DETECTION | TAGM TAGM 206156 206157 206158 206159 206272 206273
COMPQUND UNITS
GANICS
Acetone ugkg 2 2.4% 200 0 1nu H"Hu 122U 1 u 12U 1"Mu
IChioroform ughkg 15 16.7% 300 0 2J MU 2 3l 12v 1"nu
HERBICIDES
Dicamba ugkg 23 2.4% NA NA 56U 59U 61U 540 580 530
INITROAROMATICS
1,3.5-Trinitrobenzene ughkg 120 24% NA NA 130U 130U 130U 130U 130U 130 U
Tetryl ughkg 67 2.4% NA NA 130U 130 U 67 J 130U 130U 130 L
[2,4,6-Trinitrotoluene ughg 72 2.4% NA NA 130U 130 U 130U 130U 130U 1300
[2-amino-4,6-Dinitrotoksene ughg 90 2.4% NA NAS 130 U 130U 130 U 130U 130U 130U
ISEMIVOLATILE ORGANICS
IAcenaphthylene ughkg 45 48% 41000 0 360 W 45 ) 380 UJ 340 V) 390 U 50 U
JAcenaphthene ughg 380 4.8% 50000 ° 0 360 V) 724 80 W 340 UJ 390 U aso v
Dibenzofuran ughg 380 4.8% 6200 0 360 UJ a3y 380 UJ 340 UJ 390 U aso v
|Flucrene ughg 380 4.8% 50000 * 0 360 W) 110 J 380 UJ 340 V) 390 U s u
[Phenanttrene ughg 1400 9.5% 50000 * 0 360 UJ 1400 380 W 340 UJ 390 U asou
lAnthracene ughg 340 7.1% 50000 * 0 360 WJ 340 ) 380 UJ 340 UJ 390 U aso U
[Carbazole ughg 380 4.8% 50000 * 0 360 WJ 160 J 380 W) 340 UJ 390V aso v
late ughkg 380 40.5% 8100 0 360 UJ 390 W 380 W 340 WJ 58 J 414
IFluoranthene ugkg 2400 23.8% 50000 * 0 360 UJ 2400 380 UJ 340 UJ %0 U 350 U
Pyrene ughg 1800 14.3% 50000 ~ 0 360 WJ 1800 380 W 340 W %0 U 350 U
Butybenzyiphthalate ugkg 380 4.8% 50000 ° 0 360 UJ 390 VJ 184 340 UJ a0 v 350U
Benzo(a)enthracene ughkg 1100 11.9% 220 1 360 UJ 1100 380 LY 340 U a0 v 350 U
IChrysene ughg 1000 14.3% 400 1 360 UJ 1000 380 W 340 U 390 U 350 U
bis(2-Ethyhexyl)phthatate ughg 2000 33.3% 50000 * 0 360 W) 390 UJ 380 LY 340 U %0 U aso u
Benzo(b)fluoranthene ughg 730 16.7% 1100 0 360 W) 730 380 W 340 LS 390 U 350 U
[Benzo(k)fluoranthene ughg 890 11.9% 1100 0 360 UJ 890 380 W 340 Wy 390 U 35 U
[Benzo(a)pyrene ughg 880 11.9% 61 3 360 UJ 880 380 U 340 WY 390 U 350 U
indeno(1,2,3-cd)pyrene ughg 260 71% 3200 0 360 UJ 260 J 380 W 340 Wy 390 L 350 U
[Dibenz(a h)anthracene ughkg 32 2.4% 14 1 360 UJ 390 U 380 WY 340 U) 390 U s v
Benzo(g hi)perylene ughg 270 7.1% 50000 * Q 360 UJ 270 J 380 WY 340 W 3%0 v s v

SD4SOILF.WK3
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TABLE 3-2

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-4 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SOIL SOIL SOIL SO
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 46 02 24 w6 02 24
SAMPLE DATE FREQUENCY NUMBER [ 12/05/93 12/05/93 12/05/93 1200583 12/06/93 12/06/93
ESID OF ABOVE SB4-83 SB4-9.1 $B4-92 SB4-9.3 SB4-10.1 SB4-10.2
LAB ID MAXIMUM]| DETECTION | TAGM TAGM .| 206156 206157 206158 206159 206272 206273
COMPOUND UNITS
CE
ugkg 59 24% 300 0 190 2u 21U 18U 2u 18U
ugkg 82 4.8% 4 0 180 2U 21U 18U 2U 18 U
ughg 11 2.4% 900 0 19U 2U 21U 18U 2U 18U
ugkg 54 2.4% 4 0 36U 39U 4u asu U 35U
ughg 21 95% 2100 0 16U sy 4u asu s sy
ugho 24 24% 100 0 a6 U sy ] sy sy sy
ughg 31 24% 900 0 6 U a9 U v 350 sy 35U
ughg 25 2.4% 2900 0 16U 39U 4 50 38U 35U
Endosulfan sulfate ughg 38 24% 1000 [ 36U a9 u 4 sy 39U 35U
la,4-DDT ughg 62 24% 2100 0 36U sy [ asu 90 35U
jaipha-Chordane ughg 10 16.7% 540 0 19U 2u 21U 18U 2U 18U
jgarnme-Chiordane ughg 2 14.3% 540 0 190 2U 21U 18U 2u 18U
Arocior-1248 ughkg 18 14.3%|  1000(a) 0 6 U U 40U a5 U 90 sy
Wrodor-1254 ughkg 1600 286%|  1000(a) 1 36U U ou 150 U sy
IArocior- 1260 ughg 110 143%|  1000(a) 0 % U U 40U 350 WU 35U
METALS
Aluminum mghg 21000 100.0%| 15523 19 9180 12800 20400 13500 15600 17000
y mgkg 96.1 31.0% 5 10 250 374 4w 3300 47w 438
Arsenic mgkg 215 100.0% 75 4 49 45 65 46 65 58
Barium mgkg 277 100.0% 300 0 635 94.4 102 513 126 58.4
Beryfium mgkg 18 100.0% 1 1 037 4 075 J 0.97 069 J 082 J 087 J
ICadmium mghg 18 9.5% 1 2 024 U 035 U 04U 032U 0.45 U 037 U
ICalcium mgAg 196000 100.0%| 120725 1| 77000 3660 2770 2350 3250 6540
IChromium mg/g 4870 66.7% 24 18 141 R 176 R 332 R 233 R 178 2560
Icobak mghkg 291 100.0% 0 0 7.9 9 173 148 195 187
iCopper mgkg 3410 100.0% 25 20 211 8 134 ) 249 ) 14 28 1790
iron mg/g 64600 100.0%] 28986 19| 18500 20600 39000 29600 34700 37200
Lead mgkg 116 833% 0 2 442 264 ) 1224 63 1284 94
IMagnesium mghg 32000 100.0%| 12308 4f 17700 3090 7870 5950 5370 7870
Manganese mgkg 1340 66.7% 759 6 420 794 633 252 139 R 298 R
Mercury mgkg 0.27 73.8% 01 4 001U 0.07 J 003U 0.02 U 0.06 J 0.03 J
Nicket mgkg 226 100.0% 37 15 231 183 57.1 422 543 56
Potassium mgkg 2430 100.0% 1548 12 1380 1020 1800 980 1170 1090
‘;elenhm mgkg 34 595% 2 1 022 047 J 047 J 0114 0234 0314
iver mgAkg 1.2 11.9% 05 5 048 U 07U 079 U 063U 091U 073 U
ISodium mgkg 1270 95.2% 14 9 134 ) 491 441 393 429U 5574
Vanadium mgkg 1250 100.0% 150 1 14.8 226 28.4 178 269 246
Zinc mgkg 1010 100.0% 90 18 58.5 56.6 936 80.5 898 576
JOTHER ANALYSES
INtrateNitrite-Nitrogen mgkg 13 100.0% NA NA 0.04 0.86 0.44 0.02 0.13 003
[Total Sotds KWW 94.9 NA NA 89.1 8319 816 929 846 931
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SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT

TABLE 3-2

SEAD-4 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOiL SOIL SOIL
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 46 3 3 4 4 4 [ 5 3
SAMPLE DATE FREQUENCY NUMBER 12/06/93 111083 111093 12/05/93 1200593 1205193 120593 1205193 12/05/33
ESID OF ABOVE SB4-10.3 TP4-1 TP4-2 TP4-3 TP4-4 TP4-5 TP4-6 TP4-7 TP4-8
LAB ID MAXIMUM| DETECTION | TAGM TAGM 206274 204020 204023 206190 206191 206192 206276 206193 206194
COMPOUND UNITS 204022 204025
[VOLATILE ORGANICS
Acetone ugkg 2 24% 200 0 U 1"u 11U 1Mu 13U 1y 1mu 11U 12U
[Chioroform ugkg 15 16.7% 300 0 1Mu 1"Mu v 15 12U 1y "nu 5J 12u
HERBICIDES
Dicamba ughg 23 2.4% NA NA 540 570 56U 590 590 580 55U 580 6U
INITROAROMATICS
1.3,5-Trinitrobenzene ughg 120 2.4% NA NA 130 U 1300 130V 130U 1300 130U 130U 130U 130 U
Tetryl ughg 67 24% NA NA 130U 1300 130 U 130 U 130V 130 U 130 U 130U 130 U
2.4,6-Trinitrotoluene ughkg 72 24% NA NA 130U 130U 130U 130U 130 U 130U 130 U 130 U 1300
2-amino-4,6-Dinitrotoluene ugkg 90 2.4% NA NA 130U 130U 130U 130U 130U 130U 130 U 130U 1300
ISEMIVOLATILE ORGANICS
IAcenaphthytene ugkg 45 4.8% 41000 0 350 U 370 U 370V 380 U 380 U 380 U 370 U 380 UJ 3% U
lAcenaphthene ughg 380 4.8% 50000 * 0 350 U 370U 370U 380 U 380 U 380 U 370U 380 UJ 3% U
Dibenzofuran ugkg 380 4.8% 6200 0 350 U 370 U 370 L 380 U 380 U 380U 370U 380 W 3% U
Fluorene ugkg 380 4.8% 50000 * 0 350 U 370U 370 U 380 U 380 U 380 U 370 U 380 UJ 390 U
Phenanthrene ugkg 1400 9.5% 50000 * 0 350 U 370U 370 U 380 U 380 U 380 U 370 U 380 UJ 3% U
A ugkg 340 71% 50000 ° ] 350 U 370 U 370 U 380 U 380 U 380 U 370 U 380 W 90U
[Carbazole ugkg 380 48% 50000 * ] 350 U 370V 370 U 380 U 380U 380V 370 U 380 L) 390 U
Di-n-butylphthatate ugko 380 40.5% 8100 0 63 J 33 370 U 380 U 3800 3800 55 J 380 W 390 U
Fluoranthene ugkg 2400 23.8% 50000 * 0 350 U 19 370 U 380 U 3800 3800 370 U 380 W 390 U
IPyrene ughg 1800 143% 50000 * 0 3500 370U 370 v 380 U 380 U 380V 370 U 380 UJ 390 U
Butybenzyiphthalate ugkg 380 4.8% 50000 * 0 35 U 3 U 370V 380 U 380 U 380U 370 U 380 UJ RELEV)
Benzo(s)anthracens ugkg 1100 11.9% 220 1 350 U 370 U 370V 380 U 380 U 380V 370 U 380 UJ 390 U
[Chrysene ugkg 1000 14.3% 400 1 350 U 37U 7o U 380 U 380 U 380UV 370 U 380 UJ 390U
bis(2-Ethyhexyljphthalate ughg 2000 33.3% 50000 * 0 35 U 370u 370 L 380 U 380 U 380 U 370U 380 UJ 390 U
[Benzo(b)fuoranthene ughg 730 16.7% 1100 0 350 U 370U 370 U 380 U 380 U 380 U 370 U 380 UJ 390 U
[Benzo(k)fluoranthene ugkg 890 11.9% 1100 0 350 U 370 U 370 U 380V 380 U 380 U 370 u 380 UJ 390 U
Benzo(a)pyrene ughg 880 11.9% 61 3 35 U 370U 370 U 380 U 380 U 380U 370 U 380 UJ 390 U
Indeno(1,2,3-cd)pyrene ugkg 260 7.1% 3200 [ 35 U 370U 370 U 380 U 380 U 380 U 370U 380 UJ 39 U
[Dibenz(a hjanthracene ughg 32 2.4% 14 1 3500 370 U 370 U 380 U 380 U 380 U 370U 380 UJ 390U
Benzo(g,hjperylens ughg 270 T1% 50000 * ] 3500 IO RY) 370 U 380V 380U 380 U 370 v 380 UJ 390 U
SD4ASOILF. WK3
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TABLE 3-2

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-<4 EXPANDED SITE INSPECTION

MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
DEPTH (FEET) 46 3 3 4 4 4 [ 5 3
SAMPLE DATE FREQUENCY NUMBER 120693 111093 1111083 12/05/93 12/05/93 12/05/93 12/0503 12/05/93 1220533
ESID OF ABOVE SB4-10.3 TP4-1 TP4-2 TP43 TP4-4 TP4-5 TP4-6 TP47 TP4-8
LABID MAXIMUM| DETECTION TAGM TAGM 206274 204020 204023~ 206190 206191 206192 206276 206193 206194
COMPOUND UNITS 204022 204025
/PCB
Ideita-BHC ugkg 59 2.4% 300 ] 18U 19Uv 19U 2U 22U 2V 19U 2V 2U
n ughg 8.2 48% 4 ] 18U 19U 19U 2U 2U 2U 19U 2U 2u
Endosutfan ! ugkg 11 24% 900 0 18U 19V 19UV 2U 2V 2U 19U 2V 2U
Oieldrin ugkg 54 2.4% 44 0 asu ATV aTu s U s U XNV a7u RX NV 3 u
4-DDE ugkg 21 9.5% 2100 0 35U aTu a7u s v sy a8 v a7u s v 39V
Endrin ugkg M 24% 100 0 asu AT v aTu 38U sy s v 370 s u 39UV
Endosulfan Il ugkg kA 2.4% 800 0 35U 3ru a7u s v a8 v 38 u a7u 38U asu
,4-0DD ughg 25 2.4% 2900 0 a5U aTu a7u s u XNV s U a7u J8u 39U
Endosuifan sulfate ughg 38 2.4% 1000 0 35U aTu a7u asu RX-NV) s U a7u s U 39V
4,4-DDT ughg 6.2 2.4% 2100 0 asu LXAY) a7u 8 Vv a8 u a8 v 37TV 38U 9L
aipha-Chiordane ugkg 10 16.7% 540 0 18y RE:RV) 19U 2U 2U 22U 19U 2U 2U
igamma-Chiordane ugkg 2 14.3% 540 0 18U 190V 19UV 2U 2U 2U 19U 2U 2U
lArocior-1248 ugkg 38 14.3% 1000(a) 0 BU kYY) a7u wBU BU a8 u v BU ‘U
lArocior-1254 ughg 1600 28.6% 1000(a) 1 BuU a7u a7 u BU BU 3 u v BU 39U
JAroclor-1260 ugkg 110 14.3% 1000(a) 0 BU v v BU BU 3 u v BU ki NV)
IMETALS
JAluminum mgkg 21000 100.0% 15523 19 17200 18200 17700 10200 12100 10800 6100 10500 12500
Antimony mgkg 96.1 3.0% 5 10 409 J 1110 1120 A5 W 40 46 U) 46 U) RENIN) 35W
JArsenic mg/kg 215 100.0% 75 4 64 7273 64J 51 42 52 56 42 35
Barium mgkg 277 100.0% 300 0 543 91.9 86.3 65.4 74.9 60.8 74 64.8 718
Berylium mgkg 18 100.0% 1 1 0.83 083 J 083 046 J 053 J 053 J 0.29 J 0524 061J
[Cadmium mghkg 1.8 9.5% 1 2 034U 069U R 07U R 034 U 033 UV 15 045 U 034 U 034U
iCalcium mgkg 196000 100.0% 120725 1 2140 6450 3130 88300 76800 86400 64300 59500 2130
1Chromium mgkg 4870 66.7% 24 18 2470 271 2786 151 194 16.5 108 163 204
iCobak mgkg 231 100.0% 30 0 147 135 139 91 10.3 66 J 594 83 1.9
iCopper mgkg 3410 100.0% 25 20 2030 2130 238 173 23 20 12 217 149
iron mgkg 64600 100.0% 28986 19 35100 33500 35400 18900 24100 20000 13900 21400 27300
lLead mgkg 116 83.2% 0 2 52 13 134 13 109 J 1.2 8 1312 106 J
Magnesium mgkg 32000 100.0% 12208 4 7530 5920 5500 32000 10700 24600 11400 10000 4170
Meanganese mgkg 1340 66.7% 759 6 267 R 687 714 510 R 488 R M3 R 309 R 435 R 658 R
[Mercury mgkg 0.27 73.8% 01 4 0.02 J 0.04 0 0.04 ) 0.04 J 0.03J 002U 0.03J 0.03 ) 0.03 )
Nickel mgkg 228 100.0% 37 15 498 337 36 226 324 252 177 255 278
Potassium mgkg 2490 100.0% 1548 12 1320 1680 1480 1130 1470 1130 690 J 1020 807
[Setenlum mgkg 34 59.5% 2 1 021 021 W 0.16 W 015U 012vu 013 U 013 v 014 U 012J
|Silver mgkg 1.2 11.9% 05 5 092J 1.4 W 140 068 U 092 ) 12 083 U 067 U 068 U
1Sodium mgkg 1270 95.2% 114 9 576 J 6470 5384 126 J 883 11 18 4 107 J 318 v
Vanadium mgkg 1250 100.0% 150 1 251 288 272 17.9 214 19.3 1034 18.3 19.9
Zinc mgkg 1010 100.0% 90 18 440 7340 7270 46.8 68.4 64.1 465 754 g7.8
JOTHER ANALYSES
INitrate/Nitrite-Nitrogen mgkg a3 100.0% NA NA 0.02 Xk} 1.2 01 1.99 012 0.02 0.16 0.89
[Total Solids KWW 949 NA NA 929 882 89 86.4 85.9 859 8s.8 873 84
Notes:
a) The TAGM value for PCBs is 1000 ug/g for surface solls and 10,000 ugkg for subsurface solls.
b) *=As per proposed TAGM, total VOCs < 10ppm; total Sem-VOCs <500ppm; individual sermi-VOCs < 50 ppm.
¢) NA = Not Available
d) U = Compound was not detected.
©) J =the reported value is an estimated concentration.
) R =the data was rejected in the data valdating process.
g) UJ =the P was not ; the p g imit is approximate.
SD4SOILF WK3
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a) NY State Class GA Groundwater Regulations

b) NA = Not Available

c) U= compound was not detected

d) J = the report value is an estimated concentration

e) UJ = the compound was not detected; the associated reporting limit is approximate
f) R =the data was rejected in the data validating process

@) The value listed is an Action Level for copper, and not an MCL Standard

h) The value listed is an Action Level for lead at the tap, and not an MCL Standard

TABLE 3-3
GROUNDWATER ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD4 EXPANDED SITE INSPECTION
MATRIX WATER WATER WATER WATER WATER
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4
SAMPLE DATE FREQUENCY 01/21/94 02/04/94 01/20/94 02/01/94 01/20/94
ESID OF NY AWQS MCL NO. ABOVE MW4-1 MW4-2 MW4-3 MWa4-4 MW4-5
LABID MAXIMUM | DETECTION | CLASS GA |STANDARDS| CRITERIA 209252 210478 209091 210061 209092,
COMPOUND UNITS (a) 209943
SEMIVOLATILE ORGANICS
Diethylphthalate ug/L 09 60.0% 50 NA 0 09 J 10U 05 J 10U 06 J
METALS
Aluminum ug/L 1240 80.0% NA NA NA 419U 435 725 1240 108 J
Antimony ug/L 39.3 40.0% 3 6 2 216 U 3934 214U 338 J 214U
Arsenic ug/L 22 40.0% 25 50 0 224 14U 1J 14U 08 v
Barium ug/L 46.7 100.0% 1000 2000 0 196 J 193 J 4274 467 J 361 J
Beryllium ug/L 6.3 20.0% 3 4 1 04U 04U 6.3 04 U 04U
Cadmium ug/L 56 20.0% 10 5 1 24U 21U 56 21U 21UV
Calcium ug/L 147000 100.0% NA NA NA 137000 66300 122000 123000 147000
Chromium ug/L 213 40.0% 50 100 0 26U 26U 69 J 213 26U
Cobalt ug/L 82 60.0% NA NA NA 46 J 44 U 82J 44 U 524
Copper ug/L 376 40.0% 200 1300(g) 0 31U 31U 66 J 376 31U
Iron ug/L 2270 100.0% 300 NA 4 332 471 745 2270 143
Lead ug/L 0.56 60.0% 25 15(h) 0 05UV 19 056 J 22 J 05UV
Magnesium ug/L 57600 100.0% 35000 NA 1 57600 10100 32800 19100 31000
Manganese ug/L 477 100.0% 300 NA 2 346 60.5 229 263 477
Mercury ug/L 0.04 40.0% 2 2 0 004 U 004 U 0.04 J 004 U 0.04 J
Nickel ug/L 6.4 40.0% NA 100 0 4 U 4U 44 64 J 4V
Potassium ugfL 7380 100.0% NA NA NA 7380 1840 J 5250 4540 J 7320
Selenium ug/L 21 60.0% 10 50 0 21 07U 14 07 U 09 J
Silver ug/L 6.7 20.0% 50 NA 0 42U 42V 6.7 J 42U 42U
Sodium ug/L 31100 100.0% 20000 NA 1 11700 12400 31100 11200 14100
Vanadium ugh. 7.7 60.0% NA NA NA 37U 3.7V 774 49 J 37U
IZinc ug/L NA 100.0% 300 NA 0 191 152 J 17.7J 95 426
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/L 0.25 100.0% 10 10 0 0.12 0.23 0.25 0.1 0.07
pH standard units 7.76 NA 72 7.46 7.46 7.76 757
Specific Conductivity umhos/cm 600 NA 600 228 5§50 400 480
Turbidity NTU 72.7 NA 31 727 12.4 6.2 141
NOTES:
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TABLE 34

SURFACE WATER ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-4 EXPANDED SITE INSPECTION

06/29/95

\ENG\SENECA\7TSWMU\TABLES\SD4SWATF WK3

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

MATRIX WATER WATER WATER WATER
LOCATION SEAD-4 SEAD-4 SEAD-4 SEAD-4
SAMPLE DATE FREQUENCY NYS EPA EPA 11/02/93 11/02/93 11/02/93 12/17/93
ESID OF GUIDELINES AWQC AWQC | NO.ABOVE SW4-1 SW4-3 Sw4-2 4PIPE
LAB ID MAXIMUM | DETECTION CLASS D ACUTE |CHRONIC| CRITERIA 203210 203213 203212 206099
COMPOUND UNITS (a) (b) (b) SW4-1DUP
NITROAROMATICS
1,3-Dinitrobenzene ug/L 0.07 33.3% 5 NA NA 0 013 W 013 U 013 U 0.07 J
METALS
Aluminum ugiL 314 100.0% NA 750 87 3 237 194 J 314 426 J
Barium ug/L 496 100.0% NA NA NA NA 213 J 215 249 J 496 J
Calcium ug/L 115000 100.0% NA NA NA NA 45600 46800 51200 115000
Chromium ug/L 4438 66.7% 4270 4270 509 0 19.2 19.7 448 26 U
Copper ug/iL 66.9 100.0% 50 50 302 3 473 50.9 66.9 6J
Iron ug/L 657 100.0% 300 NA 1000 4 443 J 349 J 630 J 657
Lead ug/L 10.7 66.7% 330 3306 129 0 079 W 107 J 3.1 57
Magnesium ug/L 21100 100.0% NA NA NA NA 10500 10700 10800 21100
Manganese ug/L 45.6 100.0% NA NA NA NA| 28.1 25 456 18J
Potassium ug/L 1830 100.0% NA NA NA NA 1680 J 1830 J 1720 J 1170 J
Sodium ug/L 21700 100.0% NA NA NA NA 12800 13300 13200 21700
Thallium ug/L 24 33.3% NA 1400 40 0 12U 12U 12U 24 )
Zinc ug/L 203 100.0% 800 296.8 268.9 0 107 J 92 J 203 4
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/L 033 100.0% NA NA NA NA| 0.03 0.02 0.03 033
Notes:

b) EPA Water Quality Criteria Summary (1991), Quality Criteria for Water 1986 Updates # 1 and # 2.
c) Hardness dependent values assume a hardness of 300 mg/l.
d) NA = Not Available
e) U= Compound was not detected.
f) J = the reported value is an estimated concentration.

g) R = the data was rejected in the data validating process.

h) UJ = the compound was not detected; the associated reporting limit is approximate.
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TABLE 35

SEDIMENT ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-4 EXPANDED SITE INSPECTION

MATRIX SO S SOIL SOIL SOl SO SOIL SO SO
LOCATION NYSDEC NYSDEC | NYSDEC SEAD4 SEAD4 SEAD4 SEAD4 SEAD4 SEAD4 SEAD4 SEAD-4 SEAD4
DEPTH (FEET) SEDIMENT | SEDIMENT | SEDIMENT 005 0-05 005 005 005 005 005 005 005
SAMPLE DATE FREQUENCY | CRITERIA | CRITERIA | CRITERIA 11/02/83 11/02/83 11/02/03 12/14183 12/14193 12114163 12/14183 12/14/93 1214193
ESID OF FOR AQUATIC | FOR HUMAN FOR NO. ABOVE | SD4-1 SD4-2 SD4-3 SD44 SD4-5 SD4-6 SD4-7 SD4-8 SD4-9
LAB ID MAXIMUM | DETECTION LIFE HEALTH | WILDLIFE | LOT | CRITERIA 203271 203272 203273 206005 208808 208807 208308 208909 206910
COMPOUND UNITS () () (@) b;
ORGANICS
Methylene Chioride ugg 1" 22.2% NA NA NA NA NA 38 W 3y 23U 18U 17U 180) 21 114 w
Acetone ughg 210 a44% NA NA NA NA NA 2103 51 2V 18U 17U 18 UJ 210 180 J 38y
[Carbon Disuifide ughg 18 333% NA NA NA NA NA 104 BU 121 18U 17U 18U 14y 56 UL 18
[2-Butanone ughg 49 1.1% NA NA NA NA NA 403 BU 20U 18U 17U 18 UJ 14U 28 UJ 310
[styrene ughg 3 22% NA NA NA NA NA a8 Ul BU 23U 18U 13 3 1“u 56 UJ 31w
[Xylene (total) ughg 7 222% NA NA NA NA NA 38 W Bu 3 U 18U 71 41 1y 56 U W
HERBICIDES
24,57 ughg 21 1% NA NA NA NA NA 211 87U 82U 88U a8 U 120 8u 15 U4 FIR]
INTROAROMATICS
l4-amino-2,6- Dinkrotokiene ughg 140 1.1% NA NA NA NA NA 130 W 140 ) 130U 130U 130U 130 U 130U 130 W 130 W
SEMIVOLATILE ORGANICS
M ughg 140 1n.1% 8(d) NA NA NA 1 140 J 580 U 410U 580 U e U 780 UJ 1000 UJ 3900 UJ 2800 UJ
N-Ntroso-d-n-propylamine ugkg 410 A% NA NA NA NA NA 1200 UJ 4104 40U 580 U 830 U 7680 UJ 1000 UJ 3900 UJ 2800 UJ
Acenaphthene ughg 56 1M.1% 7300 NA NA NA 0 1200 UJ 580 U 410U 580 U 630 U 780 UJ 56 J 3800 UJ 2800 UJ
lobenzoturan ughg ] 11.1% NA NA NA NA NA 1200 W 560 U 40U 580 U 830U 760 UJ 6 3900 UJ 2800 UJ
[Fkiorene ogkg 85 22.2% NA NA NA NA NA 1200 UJ 284 atou 580 U 830U 780 UJ 85 J 3900 US 2800 US
IN-Narosodiphenytamine ughg 760 1.1% NA NA NA NA NA 1200 UJ 580 U 40U 580 U 630 U 780 UJ 780 J 3900 UJ 2800 US
[Phenantheens ughkg 490 333% 1390 NA NA NA o 1200 UJ 580 U 410U 86 J €30 U 780 UJ 490 J 3800 UJ 220 §
{anthracene ughg 170 1.1% NA 13 NA NA 1 1200 UJ 580 U 40U 580 U €30 U 780 UJ 170 4 3800 UJ 2800 UJ
Di-n-butylphthalate upg 250 nax| 197 NA NA NA ()] 1200 UJ 580 U 410U 580 U €0 U 6 ) 83 J 250 4 2800 UJ
Froranthene ughg 560 55.8% NA NA NA NA NA 1200 UJ ) 40u 190 J 630 U 760 UJ 560 4 330 4 310 J
Pyrene ughg 480 55.6% NA NA NA NA NA 1200 UJ 2 atou 180 J 830 U 780 UJ 480 ¢ 320J 280 J
Borizo(a)anthcacene ughg 300 22.2% NA 13 NA NA 2 1200 UJ 580 U 410U 95 J 630 U 780 UJ 300 4 3800 UJ 2800 UJ
iChrysene ughg 200 233% NA 13 NA NA 3 1200 UJ 580 U atou 160 J 630 U 780 UJ 200 4 3800 UJ 200 J
bis(2-Ethyhexyliphthatata ughg 3600 aan|  1107(0) NA NA NA 2 1200 UJ 580 U 4100 500 J 630 U 780 UJ 2200 J 3800 J 560 J
late ughg 48 1.1% NA NA NA NA NA 1200 UJ 48 ) 410U 580 U 630 U 780 UJ 1000 UJ 3800 Us 2800 UJ
Benro(bjfucranthens ughg 330 33.3% NA 13 NA NA 3 1200 UJ 580 U 40U 250 030U 780 UJ 330 J 3800 UJ 230 J
Benzo(k)fuoranthene ughg 120 22.2% NA 13 NA NA 2 1200 W 580 U 40U 954 €30 U 7680 U 120 3800 UJ 2800 UJ
[Benzoa)pyrene ughg 240 22.2% NA 13 NA NA 2 1200 UJ 580 U aou 1409 630 U 780 UJ 400 3800 UJ 2800 UJ
indeno(1,2,3-cdpyrens ugg 130 22.2% NA 13 NA NA 2 1200 UJ 580 U 4“0y 88 J 830U 780 UJ 1304 3800 UJ 2800 WJ
Benzo(g,h,hperylens ughg 79 2.2% NA NA NA NA NA 1200 U 580 U 410U 654 630 U 780 UJ 79 3800 UJ 2800 UJ
PESTICIDES/PCB
Asarin ughg 25 1.1% [ 1 77 NA 1 61U 3u 21U 28U 33U au 27U 25 7AW
Distdrin uphg 40 1.1% 195 13 7.7 NA 1 120 58U a1y 57U 83U 79U 52U 481 140
l4.4-DDE uphg 86 “an 500 01 10 NA 4 120 a1 iy 04 s3u 780 98J 86 J 14 U
l4.4.00D ughg 20 3% 500 0.1 10 NA 3 12 0 58U atu 514 83U 9w 9.1 80 4 14w
[Endrin aldehyde ugg 1 323% NA NA NA NA NA 12 0) 3 a“au s7U s3u 78W 32 14 1w
bapha-Chiordane ughg 18 “ax 0.08 0.0 0.0 NA 4 810 3y 210 PER] 33U s 754 124 184
lgamma-Chiordans ughkg 12 a“4% NA NA NA NA NA a1 u 3u 240 224 v au 66 114 124
{Arocior-1254 ughg 430 780% NA 0.008 195 NA 7 120 W 280 2% 260 130 J 7% 0 [ 4304 744
roclor-1260 ughg 230 222% NA 0.008 195 NA 2 120 UJ 58 U “u s7u 63U 780 48 2304 140 UJ
SDASEDF w3
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TABLE 3.5

SEDIMENT ANALYSIS RESULTS

06/29/95

SENECA ARMY DEPOT
SEAD-4 EXPANDED SITE INSPECTION
MATRIX SOIC SOIL SoTC SOIL SOIC SOIL SOIL SOIL SOIL
LOCATION NYSDEC NYSDEC NYSDEC SEAD4 SEAD-4 SEAD-4 SEAD4 SEAD4 SEAD4 SEAD-4 SEAD4 SEAD-4
DEPTH (FEET) SEDIMENT SEDIMENT | SEDIMENT 005 0-0.5 005 0-0.5 005 0-05 0-0.5 005 0-0.5
SAMPLE DATE FREQUENCY CRITERIA CRITERIA CRITERIA 11/02/83 11/02/83 11/02/93 12114183 12/14/93 12/14/93 12/14/83 12/14/83 12/14/83
ES ID OF FOR AQUATIC | FOR HUMAN FOR NO. ABOVE| SD4-1 SD4-2 SD4-3 SD44 Sh4-5 SD4-8 SD4-7 8
LAB 1D MAXIMUM | DETECTION LIFE HEALTH WILOLIFE LoT CRITERIA 203271 203272 203273 208905 206806 208807 208808 206808 206810
'ﬂ'ETA COMPOUND UNITS @) (a) (@) b]
LS ’_Q
Wdurninum mgkg 16700 100.0% NA NA NA NA NA 17500 J 12000 15000 19700 18200 18500 J 9720 13000 J 10200 J
IAntimony mokg 827 86.7% NA NA NA NA NA 245 W 30.1 504 720 73 827 39.2J 1411 149 U
IArsenic mgkg 8.1 100.0% 5 NA NA k2] 8 744 38 8.1 45 52 584 5.0 49) 8J
Barkam mgkg [kl 100.0% NA NA NA NA NA 102 J 813 68.8 121 130 120 ) 3 121 150 J
{Berylium mgikg NA 100.0% NA NA NA NA NA 058 J 054 J 0.85 & ty 0884 082 o8t J 087 d 068 4
[Cadmium mghg M1 55.8% 08 NA NA 10 5 1.5 U) 092 L 059 U 3 28 0.78 W M. 83J 8.8 J
[Calcium mgkg 127000 100.0% NA NA NA NA NA 68100 J 28200 11800 13600 19800 7720 127000 15500 J 33700 J
IChromium mgkg 4170 100.0% 28 NA NA i ® 538 ) 2230 M0 89.3 4 50.9 4 4170 ¢ 61.3 407 J 208 )
ICobak mokg NA 100.0% NA NA NA NA NA 1444 951 124 173 15.4 1.3 144 1228 1164
ICopper mgkg 2840 100.0% 18 NA NA 114 [ a1 1560 2840 485 ) 3 497 & 112 151 J 84 J
tron mgrkg 37200 100.0% 24000 NA NA 40000 7 25400 J 21100 29200 35200 37200 30200 & 23300 24700 J 27000 J
ILead mgkg 374 66.7% 27 NA NA 250 3 135 18.6 16.6 535 R] 236 307 J 254 344 174
[Magneshum mokg 9130 100.0% NA NA NA NA NA 7630 J 4830 8070 9130 7750 4420 J 4220 5080 4 4980 J
{Manganese mgkg 1780 100.0% 428 NA NA 1100 4 560 J 383 430 209 237 525 J 1780 274 4 38t J
Mercury mg/kg 0.55 80.9% 0.11 NA NA 2 ] 0.07 ¢ 0.18 0.13 0.07 4 0,04 U 0.55 J 0.55 0524 027 )
Pickel mg/kg 53.1 100.0% 22 NA NA 90 9 3284 285 334 53.1 417 27) 20.7 424 338J
Potassium mokg NA 100.0% NA NA NA NA NA 2760 J 1840 1410 2540 1580 16880 J 1370 J 1750 J 1690 J
mokg 25 86.7% NA NA NA NA NA 0.64 U 027U 026U 0.83 J 053y 0.58 J 21 224 251
[Siver mgkg 1.7 11.1% NA NA NA NA NA RAN' 1oV 12u 14U 12V 179 12U 1.9 W 28 W
[Sodium mgkg NA 100.0% NA NA NA NA NA 207 J 97 J 78 J 184 ) 127 J 083 575 J 183 J 225 )
[Vanadium mokg 49.9 100.0% NA NA NA NA NA 28.21) 195 2.7 35.8 277 351 208 49.8 J 281 )
ic mg/kg 685 100.0% 85 NA NA 800 ] 180 4 526 630 887 674 30 ¢ 885 484 J 363 J
JOTHER ANALYSES
NRrate/Nrite-NRrogen mokg 0.05 55.6% NA NA NA NA NA 0.05 0.02 U 0.02 0.05 0.02 0.05 002UV 003U 004 U
[Tohl Solds BWAY 628 NS NS NS 575 515 42.2 628 3.9 245
NOTES:
a) NYSDEC Sediment Criteria - 1089,
b) LOT = kmi of tolerance; represents point at which significant toxic effects on benthis species oceur.
¢) Used NYSDEC 1989 guideline for phth: {bis(2
d) NYSDEC 1989 guideiines for total phanols
8) NA = Not Avalable
f} U= compound was not detacted
g) J = the reported value is an estimated concentration
h) R =the data was rejected in the data validation process
#) UJ = the coumpound was not detected; the assoctated reporting kmi is approximate.
SD4SEDF W3
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Soil Investigation

Ten soil borings were completed at SEAD-4 to evaluate the subsurface conditions at the site.
The locations of the soil borings are shown in Figure 3-8. Soil boring SB4-1 was located in
an area considered free of influences of the site activities and provided data on the
background soil chemistry. The other soil borings were at locations where releases to the
environment may have occurred. Five of the soil borings were completed as groundwater
monitoring wells. A sample was collected from the 0 to 2-foot interval at each of the soil
borings. If the soil boring was deeper than 6 feet, then a sample was also collected from the
interval directly above the water table and from an interval between the surface and the water
table, resulting in three samples from the boring. If the boring was less than 6 feet, then a
second sample was collected from the deepest interval. The soil borings were located as

follows:

o SB4-1, on the upgradient side of the site

. SB4-2, downgradient of the suspected leach field

e SB4-3, SB4-6, downgradient of the former Munitions Washout Facility Building
o SB4-4, downgradient of the pond

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

SB4-7, near Building 2079
. SB4-8, near the former building where disturbed soil is present and where a building
was once located

° SB4-9, near Building 2084
] SB4-10, near Building T-30

Eight test pits were excavated at SEAD-4, and their locations are shown in Figure 3-8. Two
excavations (TP4-1 and TP4-2) were located in the former Munitions Washout Facility
building. Three excavations (TP4-3 to 4-5) were located within the suspected leach field,
north of the Munitions Washout Facility and three excavations (TP4-6 to 4-8) were located
along the clay pipe running west to the pond. Four soil samples were composited into one
sample for each test pit, and submitted for chemical analysis.

Seven surface soil samples were coliected from around the site. The sample locations are
shown in Figure 3-8. Two samples (SS4-1 and SS4-2) were collected from the original bed
of the ditch that leads west to the pond. Samples SS4-3 to SS4-6 were obtained from the
material that was bulldozed from the pond. Sample SS4-7 was obtained from the original bed
of the ditch that Ieads north from the former facility.
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The results of the chemical analyses show that subsurface soil at SEAD-4 have been impacted
primarily by metals. Antimony, copper, chromium, and zinc were detected at significant
concentrations above their respective TAGM values in the subsurface soil samples. The
remaining organic and inorganic constituents which were detected in the subsurface soil
samples were considered to pose little impact due to their detection at concentrations which
were below or only slightly above their respective TAGM values.

The results of the chemical analyses show that surface soil at the site have been impacted
primarily by SVOCs and metals. Other constituents that were detected, but are considered
to pose little impact, include volatile organic compounds, pesticides and PCBs, herbicides,
nitroaromatic compounds and nitrate/nitrite nitrogen. Only small numbers of these
constituents exceed their respective TAGM values.

A total of 13 SVOCs were detected at varying concentrations in the surface soil samples
analyzed. The compounds benzo(a)anthracene, chrysene, benzo(a)pyrene, and
dibenz(a,h)anthracene were reported in three surface soil samples at concentrations exceeding
the associated TAGM values. The first three compounds were found at maximum

concentrations of 1100 ug/kg, 1000 ug/kg, and 880 ug/kg, respectively in the surface soil
sample SB4-9.1, located southeast of the loading dock at building 2084. The maximum

concentration of dibenz(a,h)anthracene, 32 ug/kg, was found in surface soil sample SB4-5.1,
located southwest of the former Munitions Washout Facility building.

Of the 22 metals reported in the surface soil, 17 of these were found in one or more samples
at concentrations above the TAGM value. While the majority of these exceedances were
found in only one or two samples, or were only marginally above the TAGM values, several
metals were identified at concentrations which were significantly above the TAGM values.
Of particular note are the metals antimony, chromium, copper, and zinc, where a large
percentage of the samples exceeded the TAGM values and the concentrations at which they
were detected were generally an order of magnitude or greater above the TAGM values. The
highest concentrations of these metals (antimony at 96.1J mg/kg, chromium at 4870J mg/kg,
copper at 3410J mg/kg, and zinc at 859) mg/kg) were found in surface soil samples west and
south of the pond, in and near the area where the sediment previously dredged from the pond

is located.

Some of the VOC and SVOC compounds detected in the soil are common laboratory
contaminants. These are acetone, which was found in one sample, and chloroform, which was
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found in six samples. Therefore, these compounds can be potentially attributed to the

laboratory and not site conditions.

Groundwater Investigation

Five monitoring wells were installed as part of the ESI conducted at SEAD-4. The locations
are shown in Figure 3-8. The monitoring wells were located as follows:

° MW4-1 was installed upgradient of the ammunition workshop facility to obtain
background groundwater quality data

° MW4-2 was installed downgradient of the suspected leach field location

e MW4-3 was installed directly downgradient of the former Munitions Washout Facility
Building

° MW4-4 was installed downgradient of the pond

o MW4-5 was installed in the location of the former Munitions Washout Facility
Building

All monitoring wells were constructed so that the entire thickness of the aquifer was screened.
Following installation and development, one groundwater sample was collected from each
monitoring well.

Groundwater at the site has been impacted by metals. The seven metals antimony, beryllium,
cadmium, iron, magnesium, manganese, and sodium were found in one or more of the
groundwater samples at concentrations above the standard values. Antimony was detected
in the groundwater samples collected from MW4-2 an MW4-4 at concentrations of 39.3J

pg/L and 33.8 J pg/L, respectively, both of which exceed the NYSDEC GA groundwater
standard of 3 ug/L and the EPA Maximum Contaminant Level of 6 pg/L. Beryllium was
detected in the groundwater sample collected from MW4-3 at a concentration of 6.3 ug/L,
which exceeds the NYSDEC GA groundwater standard of 3 ug/L and the EPA Maximum
Contaminant Level of 4 pug/L. Cadmium was detected in the groundwater sample collected
from MW4-3 at a concentration of 5.6 ug/L, which exceeds the EPA Maximum Contaminant
Level of 5 ug/L. Iron was detected inthe groundwater samples collected from MW4-1, MW4-
2, MW4-3 and MW4-4 at concentrations of 332 ug/L, 471 pg/L, 745 pg/L and 2270 ug/L,
respectively, all of which exceed the NYSDEC GA groundwater standard of 300 ug/L.
Magnesium was detected in the groundwater sample collected from MW4-1 at a concentration

of 57600 ug/L, which exceeds the NYSDEC GA groundwater standard of 35,000 ug/L.
Manganese was detected in the groundwater samples collected from MW4-1 and MW4-5 at
concentrations of 346 ug/L and 477 pug/L, respectively, both of which exceed the NYSDEC
GA groundwater standard of 300 pg/L. Sodium was detected in the groundwater sample
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collected from MW4-3 at a concentration of 31,100 ug/L, which exceeds the NYSDEC GA
groundwater standard of 20,000 ug/L.

Other constituents that were detected in the groundwater samples include SVOCs and
nitrate/nitrite nitrogen. The SVOC diethylpthalate was detected in MW4-1, MW4-3 and

MW4-5 at concentrations of 0.9J ug/L,0.5J ug/L and 0.6] ug/L, respectively. Each of these
values is well below the NYSDEC GA groundwater standard of 50 ug/L. Nitrate/nitrite-
nitrogen was detected in all five of the wells, and all of the concentrations were

below the NYSDEC GA groundwater standard and EPA Maximum Contaminant Level of 10
mg/L. Constituents that were not detected in the groundwater include volatile organic
compounds, pesticides, PCBs, herbicides and nitroaromatic compounds.

One semivolatile organic compound (diethylphthalate), which was found in three samples, is
a common laboratory contaminant and can be potentially attributed to the laboratory and not
site conditions.

The nature of these constituents (metals and semivolatile organics), combined with the
hydrologic data that shows very little vertical connection between the till/weathered shale
aquifer an the competent shale aquifer (Section 3.1.1.3),suggests that the potential for
vertical migration of these constituents is low.

Surface Water and Sediment Investigation

A total of nine sediment samples and three surface water samples were collected at SEAD-4.
The locations are shown in Figure 3-8. Two sediment samples (SD4-1 and SD4-2) and two
surface water samples (SW4-1 and SW4-2) were collected near the edge of the pond, and,
using a boat, one sediment sample (SD4-3) was collected from the deepest part of the pond.

Three sediment samples (SD4-4, 5, and 6) were collected from the drainage ditch located on
the southwest side of the site. The remaining three sediment samples (SD4-7, 8 and 9) were
collected from the drainage ditch on the northeast side of the site. An additional surface
water sample (4PIPE) was collected from a vertical pipe that was found to be located directly
to the north of the suspected leach field.
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In the surface water samples, three metals, aluminum, copper and iron, were found at
concentrations above the most stringent state or federal criteria value in three of the four
samples. In addition, one nitroaromatic compound (1,3-dinitrotoluene) was detected in the
sample from the vertical pipe at the suspected leach field. No volatile organic compounds,
SVOCs, pesticides, PCBs or herbicides were detected in the surface water. Nitrate/nitrite
nitrogen was detected below the Class GA groundwater standard and federal MCL standard

of 10 mg/L.

Sediment at the site has been impacted by SVOCs, pesticides, PCBs, and metals. Other
constituents that were detected, but are considered to pose little impact, include volatile
organic compounds, herbicides and nitrate/nitrite nitrogen. These latter constituents were
detected at low concentrations and/or in only a small number of samples. In general, the
exceedances were only slightly above their respective TAGM values. No nitroaromatic
compounds were detected in the sediment at SEAD-4.

A total of nine SVOCs were identified in nine sediment samples. The maximum SVOC

concentration reported was for bis(2-ethylhexyl)phthalate, where 3600 ug/kg was found in
sample SD4-8 collected in the drainage swale north of the suspected leach field. The three

sediment samples collected from this swale (SD4-7, SD4-8, and SD4-9) had the highest total
SVOC concentrations of the nine samples analyzed. A wide distribution of SVOCs, including
polynuclear aromatic hydrocarbons (PAHs), were detected at low concentrations in sample
SD4-4, collected from the southern drainage swale.

Seven pesticide or PCB compounds were identified at concentrations above the criteria value
in one or more of the nine sediment samples. Aroclor-1254 was found in seven of the nine

sediment samples at concentrations ranging from 29 pg/kgto 430 pg/kg (in sample SD4-8).
The compounds 4,4’-DDE and alpha-chlordane were found at low concentrations in four of

the nine sediment samples.

A variety of metals were found at concentrations above the NYSDEC Limit of Tolerance
values. Of these metals, chromium and copper appear in a large number of samples and/or
at concentrations greater than the criteria value. Their maximum concentrations are 4170
mg/kg and 2640 mg/kg, respectively. Two sediment samples collected from the pond (SD4-2
and SD4-3) had concentrations of chromium, copper, and zinc that exceeded the NYSDEC
sediment criteria values for protection of aquatic life.
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Two volatile organic compounds methylene chloride and acetone were detected in two and
four samples, respectively. These compounds are common laboratory contaminants and can
be potentially attributed to the laboratory and not site conditions.

3.1.2 Environmental Fate of Constituents at SEAD-4

The potential contaminants of concern at SEAD-4 are metals, SVOCs (SVOCs), pesticide
compounds, PCB compounds, and explosive compounds and their environmental fate is
discussed below. The discussion is meant to present general information on the fate of the
potential contaminants of concern. Further discussion of these potential contaminants of
concern, and all contaminants of concern at SEDA, is presented in the Generic Installation
RI/FS Workplan that serves as a supplement to this RI/FS Project Scoping Plan. A summary
of fate and transport characteristics of selected SVOCs is presented in Table 3-6.

3.1.21 Metals

In general, metals tend to be persistent and relatively insoluble in the environment. 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 contaminant
migration and is not considered here. However, leaching and sorption will be considered.

Leaching of heavy metals from soil is controlled by numerous factors. The most important
consideration for leaching of heavy metals is the chemical form of the metal (base metal or
cation) present in the soil. The leaching of metals from soil is substantial if the metal exists
as a soluble salt. Metallic salts have been identified as a component of such items as tracer
ammunition, ignitor compositions, incendiary ammunition, flares, colored smoke and primer
explosive compositions. In particular, barium nitrate, lead stearate, lead carbonate, and
mercury fulminate are potential heavy metal salts or complexes which are components of
ammunition that may have been tested or disposed of at SEDA. During the burning of these
materials, a portion of these salts oxidize to their metallic oxide forms. In general, metal
oxides are considered less likely to leach metallic ions than metallic salts. Upon contact with
surface water or precipitation, the heavy metal salts may be dissolved, increasing their mobility
and increasing the potential for leaching to the groundwater.

Heavy metals may also exist in the base metallic form as a component of the projectiles tested
or disposed of at SEDA. Bullets are composed mainly of lead, which may contain trace
amounts of cadmium and selenium. Metals which exist in base metallic form, bullet or
projectile casings for example, will tend to dissolve much more slowly than the metallic salts.
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TABLE3-6

SUMMARY OF FATE AND TRANSPORT PARAMETERS FOR SELECTED ORGANIC COMPOUNDS

SENECA ARMY DEPOT ACTIVITY

VAPOR HBENRY'S LAW

SOLUBILITY PRESSURE CONSTANT Koc HALF - LIFE
COMPOUND (mgA) (mmHg) (atm-m*/mol) (mlg) Kow (days) BCF
Semivolatile Organic Compounds
Phenol 93000 0.341 4.54E-07 1.42EH01 2.83E+01 3-5 14-2
2-Methylphenol 25000 0.24 1.50E-06 2.74E+02 8.91E+01 1-3
l4-Methylphenol 0.11 4.43E-07 2.67E+02 8.51E+01 1-3
2,4-Dimethylphenol 4200 0.0573 2.38E-06 2.22EH02 2.63E+02 1-3 9.5-150
Benzoic Acid 2700 2.48E+02 7.41E+01
[Naphthal 31.7 0.23 1.15E-03 1.30E+03 2.76E+03 1-110 44-95
2-Methylnaphthal 25.4 0.0083 5.80E-05 8.50E+03 1.30E+04 13
[2-Chloronaphthal 6.74 0.017 4.27E-04 4.16E4+03 1.32E+4
2,6-Dinitrotoluene 1320 0.018 3.27E-06 9.20E+01 1.00E+02 4 4.6
IA phth 3.42 0.00155 9.20E-05 4.60E+03 1.00E+04
Dibenzofuran 4.16E+03 1.32E+04
12,4-Dinitrotoluene 240 0.0051 5.09E-06 4.50E+01 1.00E+02 5
Dicthylphthalate 896 0.0035 1.14E-06 1.42E+02 3.16E+02 1-3 14-117
Fluorene 1.69 0.00071 6.42E-05 7.30E+03 1.58E+04
IN-Nitrosodiphenylamine 113 1.40E-06 6.50E+02 1.35E+03 4 65-217
{Hexachlorobenzene 0.006 0.000019 6.81E-04 3.90E+03 1.70E+05
Phenanthrene 1 0.00021 1.59E-04 1.40E+04 2.88E+04 1-200
|Anthracene 0.045 0.000195 1.02E-03 1.40E+04 2.82E+04
IDi-n-butylphthalate 13 0.00001 2.82E-07 1.70E+05 3.98E+H05 1-3 89-1800
IFluor 0.206 0.0177 6.46E-06 3.80E+04 7.94E+04 140-440
IPyrene 0.132 2.50E-06 5.04E-06 3.80E+04 7.59E+04 9-1900
Butylbenzyiphthalate 2.9 8.60E-06 1.20E-06 2.84E+04 5.89E+04 663
IBenzo(a)anthracene 0.0057 1.50E-07 1.16E-06 1.38E+06 3.98E+05 240-680
Chrysene 0.0018 6.30E-09 1.05E-06 2.00E+05 4.07E+H05 160-1900
IBis(2-Ethylhexyl)phthalat 0.285 2.00E-07 3.61E-07 5.90E+03 9.50E+03 Neg. Deg.
[Di-ni-octylphthalat 3 2.40E+06 1.58E+09
Benzo(b)fluoranth 0.014 5.00E-07 1.19E-05 5.50E+05 1.15E+06 360-610
IBenzo(k)fluoranthene 0.0043 5.10B-07 3.94B-05 5.50E+05 1.15SE+06 910-1400
[Benzo(a)pyrene 0.0012 0.000568 1.55E-06 5.50E+06 1.15E+06 220-530
Indeno(1,2,3-cd)pyrene 0.00053 1.00E-10 6.86E-08 1.60E+H06 3.16E+06 600-730
Dibenz(ah)anthracene 0.0005 5.20E-11 7.33E-08 3.30E+06 6.31E+06 750-940
Benzo(g,b,i)perylenc 0.0007 1.03E-10 5.34B-08 1.60E+06 324E+06 590-650

HAENG\SENECA\SCOPING\SEAD-N\TBL3-6.WK3
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TABLE3-6

SUMMARY OF FATE AND TRANSPORT PARAMETERS FOR SELECTED ORGANIC COMPOUNDS

SENECA ARMY DEPOT ACTIVITY

VAPOR HENRY'S LAW
SOLUBILITY PRESSURE CONSTANT Koc HALF - LIFE
COMPOUND (mg/l) (mmHg) (atm-m*/mol) {(mlg) Kow (days) BCF
Pesticides/PCBs
beta-BHC 0.24 2.80E-07 447E-07 3.80E+03 7.94E+03
amma-BHC (Lindane) 7.8 0.00016 7.85E-06 1.08E+03 7.94E+03 Neg. Deg. 250
Heptachlor 0.18 0.0003 8.19E-04 1.20E-04 2.51E+04 Neg. Deg. 3600-37000
|Aldrin 0.18 6.00E-06 1.60E-05 9.60E+04 2.00E+05 Neg. Deg. 3890-12260
Endosulfan I 0.16 0.00001 3.35E-05 2.03E+03 3.55E+03
[Heptachlor epoxide 0.35 0.0003 4.39E-04 2.20EH02 5.01E+02 Neg. Deg. 851-66000
(Dieldrin 0.195 1.78E-07 4.58E-07 1.70E+03 1.16E+03 Neg. Deg. 3-10000
4.4-DDE 0.04 6.50E-06 6.80E-05 4.40E+06 1.00E+07 Neg. Deg. 110000
[Endrin 0.024 2.00E-07 4.17E-06 1.91E+04 2.18E+05 Neg. Deg. 1335-49000
[Endosulfan I 0.07 0.00001 7.65E-05 2.22E+03 4.17E+03
4,4-DDD 0.16 2.00E-09 3.10E-05 2.40E+05 3.60E+05
[Endosulfan sulfate 0.16 2.33E+03 4.5TE+03
4.4-DDT 0.005 5.50E-06 5.13E-04 2.43E+05 1.55E+06 Neg. Deg. 38642-110000
[Endrin aldehyde
alpha-Chlordane 0.56 0.00001 9.63E-06 1.40E+05 2.09E+03 Neg. Deg. 400-38000
|Aroclor-1254 0.012 0.00008 2.70E-03 4.25E+04 1.07E+06 42 10E4-10E6
JAroclor-1260 0.0027 0.000041 7.10E-03 1.30E+06 1.38E+07 Neg. Deg. 10E4-10E6
Explosives
66 3.90E-09 5.08E+H02 1.30E-01

X 50 4.10E-09 2.00E-05 5.38E+02 7.80E-01
1,3,5-Trinitrob 35 2.20E-04 1.30E+00 5.20E4+02
1,3-Dinitrobenzene 470 1.50E+02 4.17E+01
Tetryl
2 4,6-Trinitrotoluene 130 0.0001 1.37E-06 5.34E+02 1.90E+00
4-amino-2,6-Dinitrotoluene
2-amino-4,6-Dinitrotoluene
2,6-Dinitrotoluene 182 0.018 3.27E-06 2.49E+2 1.00E+02 4 4.6
2,4-Dinitrotoluene 270 0.0051 5.09E-06 2.01E+02 1.00E+02 5

Notes;

Koc = organic carbon partition coefficient
Kow = octanol-water partition cocfficient
BCF = bioconcentration factor

Neg. Deg. = Negligible Biodegradation

Referencss:

. IRP Toxicology Guide

. Basics of Pump-and-Treat Ground-Water Remediation Technology (EPA, 1990).
Handbook of 1 Pate and Exp Data (Howard, 1989).

Soil Chemistry of Hazardous Materials (Dragun, 1988)

. USATHAMA, 1985
. Values for Koc not found were estimated by: logKoc =~ 0.544logKow + 1.377 (Dragun, 1988).

N VA Wwe
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Hazardous Waste Treatment, Storage, and Disposal Pacilities, Air Emissions Models (EPA, 1989).
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Oxidation and reduction involves the change of the valence state of the metals and has a large
influence on the other fate mechanisms. A good example of the variation in contamination
fate due to oxidation and reduction changes is iron. Iron (Fe) normally exists in one of two
valence states, +2 and +3 [Fe(IlI}) and Fe(Ill)]. Fe(Il) is far more soluble than Fe(III) and
therefore has a greater mobility.

Soil pH is often correlated with potential metal migration. If the soil pH is greater than 6.5,
most metals are fairly immobile, particularly those normally present as cations. This is because
at higher pH values, metals form insoluble carbonate and hydroxide complexes. Metals would
be most mobile in highly acidic soil (pH of less than 5).

A RI was performed at the Open Burning (OB) Grounds at SEDA in 1992 for which over
50 surface soil samples and over 300 subsurface soil samples were collected. The pH values
of the surface soil samples ranged from 5 to 8.4, and the subsurface soil samples had values
ranging from 7 to 9 (Parsons ES, 1994). The soil at the OB Grounds is lithologically similar
to the soil at the Munitions Washout Facility, therefore, metals in the soil at the Munitions
Washout Facility are expected to be primarily present in insoluble forms. A detailed
evaluation of select metals (barium, copper, lead, mercury, and zinc) is given below.

Barium is a highly reactive metal that occurs naturally only in the combined state. Most
barium released to the environment from industrial sources is in forms that do not become
widely dispersed. Barium in soil may be taken up to a small extent either by vegetation, or
transported through soil with infiltration of precipitation. Barium is not very mobile in most
soil systems. The higher the level of organic matter, the greater the adsorption. The
presence of calcium carbonate will also limit mobility, since barium will form BaCO,, an
insoluble carbonate. In aquatic media, barium is likely to precipitate out of solution as an
insoluble salt, or adsorb to suspended particulate matter. Sedimentation of suspended solids
removes a large portion of the barium from surface waters. Barium in sediment is found
largely in the form of barium sulfate. Bioconcentration in freshwater aquatic organisms is
minimal.

Copper is considered to be among the more mobile of the heavy metals in surface
environments.  Seasonal fluctuations have been observed in surface water copper
concentrations, with higher levels in fall and winter, and lower levels in the spring and
summer. Copper is not expected to volatilize from water. Since copper is an essential
nutrient, it is strongly accumulated by all plants and animals, but is probably not biomagnified.
The degree of persistence of copper in soil depends on the soil characteristics and the forms
of copper present. For example, in soil of low organic content, soluble copper compounds
may move into groundwater at a significant rate. On the other hand, the presence of organic
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complexing agents may restrict movement in soil, and copper may be immobilized in the form
of various inorganic complexes. Copper is not expected to volatilize from soil. Several
processes determine the fate of copper in aquatic environments, these being: formation of
complexes, especially with humic substances; sorption to hydrous metal oxides, clays, and
organic materials; and bioaccumulation. Organic complexes of copper are more easily
adsorbed on clay and other surfaces than the free form. The aquatic fate of copper is highly
dependent on factors such as pH, oxidation-reduction potential, concentration of organic
matter, and the presence of other metals. With regard to the latter, it has been demonstrated
that co-precipitation of copper with hydrous oxides of iron effectively scavenges copper from
solution, although in most surface waters organic materials prevail over inorganic ions in

complexing copper.

Lead is extremely persistent in both water and soil. Environmental fate processes may
transform one lead compound to another; however, lead is generally present in the +2
oxidation state, and will form lead oxides. It is largely associated with suspended solids and
sediment in aquatic systems, and it occurs in relatively immobile forms in soil. Lead which has
been released to soil may become airborne as a result of fugitive dust generation.

Elemental mercury is insoluble in water and binds tightly to soil particles giving it a relatively
low mobility. Bacterial and fungal organisms in sediment are capable of methylating mercury.
Methyl mercury, which is soluble in water, is a mobile substance and can then be ingested or
absorbed. Until altered by biological processes, the primary transport method for mercury is
the erosion and transportation of soil and sediment (Gough, et al.,1979). Mercury most likely
exists at SEDA in the elemental state as a result of the testing or demolition of munitions
containing mercury fuzes. Although a mercury salt, mercury fulminate, was used in the past
as a priming explosive, it has not been commonly used since 1925 (Dunstan and Bell, 1972),
and its environmental fate will not be considered at the site.

Zinc is stable in dry air, but upon exposure to moist air will form a white coating composed
of basic carbonate. Zinc loses electrons (oxidizes) in aqueous environments. In the
environment, zinc is found primarily in the +2 oxidation state. Elemental zinc is insoluble;
most zinc compounds show negligible solubility as well, with the exception of elements (other
than fluoride) from Group VII of the Periodic Table compounded with zinc (i.e.,ZnCl,, Znl,)
showing a general 4:1 compound to water solubility level. In contaminated waters, zinc often
complexes with a variety of organic and inorganic ligands. Therefore, the overall mobility of
zinc in an aqueous environment, or through moist-to-wet soil, may be accelerated by
compounding/complexing reactions.

Page 344
July 1996 K:\Seneca\RIFS\SEAD4\Sect-3






SENECA SEAD-4 RI/FS PROJECT SCOPING PLAN DRAFT-FINAL REPORT

Zinc has a tendency to adsorb to soil, sediment and suspended solids in water. Adsorption
to sediments and suspended solids is the primary fate for zinc in aqueous environments, and
will greatly limit the amount of solubilized zinc. Zinc is an essential element and, therefore,
is accumulated by all organisms. Zinc concentrations in air are relatively low except near
industrial sources. Volatilization is not an important process from soil or water.

3.1.2.2 Semivolatile Organic Compounds

The following information was obtained from the document, "Management and Manufactured
Gas Plant Sites, Volume III, Risk Assessment,” GRI, May 1988, GRI-87/0260.3.

Polynuclear Aromatic Hydrocarbons (PAHs)

PAH compounds have a high affinity for organic matter and low water solubility. Water
solubility tends to decrease and affinity for organic material tends to increase with increasing
molecular weight.  Therefore, naphthalene is much more soluble in water than is
benzo(a)pyrene. When present in soil or sediment, PAHs tend to remain bound to the soil
particles and dissolve only slowly into groundwater or the overlying water column. Because
of the high affinity for organic matter, the physical fate of the chemicals is usually controlled
by the transport of particulates. Thus, soil, sediment and suspended particulate matter (in air)
represent important media for the transport of the chemicals.

Because of their high affinity for organic matter, PAH compounds are readily taken up
(bioaccumulated) by living organisms. However, organisms have the potential to metabolize
the chemicals and to excrete the polar metabolites. The ability to do this varies among
organisms. Fish appear to have well-developed systems for metabolizing the chemicals. The
metabolites are excreted. Shellfish (bi-valves) appear to be less able to metabolize the
compounds. As a result, while PAH compounds are seldom high in fish tissues, they can be
high in shellfish tissues.

Several factors can degrade PAH compounds in the environment. Biodegradation on soil
microorganisms is an important process affecting the concentrations of the chemicals in soil,
sediment and water. Volatilization may also occur. This mechanism is effective for the lighter
molecular weight compounds. However, the volatilization of higher molecular weight PAH
compounds occurs slowly.
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Phenolic_Compounds

These compounds are highly water soluble and, therefore, easily leach from soil environments
into the underlying groundwater. They are not persistent in surface water environments.
Phenolic compounds are not as volatile as benzene, xylene or toluene, but can volatilize at
a moderate rate. Therefore, there may be some potential for exposure to gases. Non-
chlorinated phenolic compounds are not readily bioaccumulated by terrestrial or aquatic biota
(GRI1-87/0260.3).

3.1.2.3 Pesticide and PCB Compounds

This section discusses only selected pesticides and PCBs that are suspected to be applicable
to SEDA. It is not meant to present a complete summary of all possible pesticides and PCBs
that could be found at SEDA.

Chlordane

The following information was obtained from "Handbook of Environmental Fate and
Exposure Data for Organic Chemicals, Vol. IIlI, Pesticides (ed. Philip H. Howard, Lewis
Publishers, 1991).

Chlordane has been released in the past into the environment primarily from its application
as an insecticide. Technical grade chlordane is a mixture of at least 50 compounds. If
released to soil, chlordane may persist for long periods of time. Under field conditions, the
mean degradation rate has been observed to range from 4.05-28.33 % /yrwith a mean half-life
of 3.3 years. Chlordane is expected to be generally immobile or only slightly mobile in soil
based on field tests, soil column leaching tests and estimated K, estimation; however, its
detection in various ground waters in NJ and elsewhere indicates that movement to ground
water can occur. Adsorption to sediment is expected to be a major fate process based on soil
adsorption data, estimated Koc values (24,600-15,500), and extensive sediment monitoring
data. The presence of chlordane in sediment core samples suggests that chlordane may be
very persistent in the adsorbed state in the aquatic environment.

If released to water, chlordane is not expected to undergo significant hydrolysis, oxidation or
direct photolysis. Sensitized photolysis in the water column may be possible, however. The
observation that 85% of the chlordane originally present in a sealed glass jar under sunlight
and artificial light in a river die-away test remained at the end of two weeks and persisted at
that level through week 8 of the experiment; this indicates that chlordane will be very
persistent in aquatic environments.
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found in six samples. Therefore, these compounds can be potentially attributed to the

laboratory and not site conditions.

Groundwater Investigation

Five monitoring wells were installed as part of the ESI conducted at SEAD-4. The locations
are shown in Figure 3-8. The monitoring wells were located as follows:

o MW4-1 was installed upgradient of the ammunition workshop facility to obtain
background groundwater quality data

o MW4-2 was installed downgradient of the suspected leach field location

. MW4-3 was installed directly downgradient of the former Munitions Washout Facility
Building

° MW4-4 was installed downgradient of the pond

. MW4-5 was installed in the location of the former Munitions Washout Facility
Building

All monitoring wells were constructed so that the entire thickness of the aquifer was screened.
Following installation and development, one groundwater sample was collected from each

monitoring well.

Groundwater at the site has been impacted by metals. The seven metals antimony, beryllium,
cadmium, iron, magnesium, manganese, and sodium were found in one or more of the
groundwater samples at concentrations above the standard values. Antimony was detected
in the groundwater samples collected from MW4-2 an MW4-4 at concentrations of 39.3]

pg/L and 33.8 ] ug/L, respectively, both of which exceed the NYSDEC GA groundwater
standard of 3 pug/L and the EPA Maximum Contaminant Level of 6 pg/L. Beryllium was
detected in the groundwater sample collected from MW4-3 at a concentration of 6.3 ug/L,
which exceeds the NYSDEC GA groundwater standard of 3 pg/L and the EPA Maximum
Contaminant Level of 4 ug/L.. Cadmium was detected in the groundwater sample collected
from MW4-3 at a concentration of 5.6 ug/L, which exceeds the EPA Maximum Contaminant
Level of 5 ug/L. Iron was detected in the groundwater samples collected from MW4-1, MW4-
2, MW4-3 and MW4-4 at concentrations of 332 ug/L, 471 pg/L, 745 pug/L and 2270 pg/L,
respectively, all of which exceed the NYSDEC GA groundwater standard of 300 ug/L.
Magnesium was detected in the groundwater sample collected from MW4-1 at a concentration

of 57600 pg/L, which exceeds the NYSDEC GA groundwater standard of 35,000 ug/L.
Manganese was detected in the groundwater samples collected from MW4-1 and MW4-5 at

concentrations of 346 pg/L and 477 pg/L, respectively, both of which exceed the NYSDEC
GA groundwater standard of 300 ug/L. Sodium was detected in the groundwater sample
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air, water, sediment, soil, fish and other aquatic organisms, wildlife, food, and humans.
Human exposure result primarily from food.

Endosulfan

The following information was obtained from "Handbook of Environmental Fate and
Exposure Data for Organic Chemicals, Vol. III, Pesticides (ed. Philip H. Howard, Lewis
Publishers, 1991).

Endosulfan is used as an insecticide against a variety of insects on a variety of crops.

Technical endosulfan is composed of «-endosulfan and (-endosulfan. Release of endosulfan
isomers to soil will most likely result in biodegradation and in hydrolysis, especially under

alkaline conditions. Endosulfan isomers on the soil surface may photolyze. Volatilization and
leaching are not expected to be significant due to the high estimated soil-sorption coefficients
of the isomers. When release to water, endosulfan isomers are expected to hydrolyze readily

under alkaline conditions, and more slowly at neutral and acidic pH values (o half-lives=35.4
and 150.6 days for pH 7 and 5.5, respectively; 8 half-lives=37.5and 187.3 days for pH 7 and
5.5, respectively). Volatilization and biodegradation are also expected to be significant.

Endosulfan released to the atmosphere will react with photochemically generated hydroxyl
radicals with an estimated half-life of 1.23 hr. Bioconcentration of endosulfan is expected to
be significant. Isomers of endosulfan are contaminants in air, water, sediment, soil, fish and
other aquatic organisms, and food. Human exposure results primarily from food, and by
occupational exposure.

DDT
The following information was obtained from "The Installation Restoration Program
Toxicology Guide," Vol. IlI, Arthur D. Little, Inc. June 1987.

From 1946 to 1972, DDT was one of the most widely used agricultural insecticides in the
world. During this time, DDT played an important role in many phases of agriculture and in
the eradication of malaria, typhus and plague. As of January 1, 1973, all uses of DDT in the
United States were cancelled with the exception of emergency public health however, it is still
used extensively in some tropical countries.

DDT is expected to be highly immobile in the soil/groundwater environment when present
at low dissolved concentrations. Bulk quantities of DDT dissolved in an organic solvent could
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be transported through the unsaturated zone as the result of a spill or improper disposal of
excess formulations. However, the extremely low solubility of DDT and its strong tendency
to sorb to soil results in a very slow transport rate in soil.

In general transport pathways can be assessed by using an equilibrium-partitioning models.
These calculations predict the partitioning of low soil concentrations of DDT among soil
particles, soil water, and soil air. Due to its strong tendency to sorb to soil, virtually all of the
DDT partitions to the soil particles of unsaturated top soil, with negligible amounts associated
with the soil water or air. Even in saturated deep soil, which is assumed to contain no soil
air and a smaller organic carbon fraction, almost all of the DDT is retained on the soil.

DDT is characterized by a strong tendency to sorb to organic carbon. Kadeg et. al. report
an arithmetic mean K of 670,200 for 17 reported values; the corresponding geometric mean
was log K, = 5.48. As with all neutral organic chemicals, the extent of sorption is
proportional to the soil organic carbon content. In soil with little organic carbon (e.g., clays)
the extent of sorption may also depend upon soil properties such as surface area, cation
exchange capacity and degree of hydration.

The apparent sorption of DDT to soil and sediment is lessened, and thus its mobility is
enhanced by the presence of dissolved organic matter in solution. Caron et. al. found the
sorption of DDT to a natural freshwater sediment to be reduced by 75% in the presence of
6.95 mg/L of dissolved organic carbon (in the form of humic acid extracted from another
sediment). Using p,p’-DDT, Chiou et al. observed the apparent water solubility to be
significantly enhanced (roughly 2-5 times) in the presence of 100 mg/L of humic and fulvic
acids. (Sorption willdecrease with increasing water solubility). The partitioning of p,p’-DDT
between soil-derived humic acid and water was approximately 4 times greater than with soil
fulvic acids and 5-7 times greater than with aquatic (freshwater) humic and fulvicacids. These
findings indicated that the mobility of DDT in natural waters may be several times greater
than predicted (though probably still small) when the effect of dissolved organic matter is
present. In waters containing large concentrations of dissolved organic material, such as
swamps and bogs, this may be especially important.

The vapor pressure of DDT at 25°C has been given as 2.6 x 107° atm with estimates of its
Henry’s law constant at 25°C ranging from 2.8 x 10° to 2.0 x 10 atm - m’/mol. Volatilization
is expected to be an important loss process in aquatic environments with the half-life for DDT
on the order of several hours to several days. The presence of sediment particles, which
would adsorb DDT from solution, would significantly reduce volatilization losses.

In soil, volatilization is much slower. Jury et al. using soil of 1.25% organic carbon to which
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DDT was applied uniformly to a depth of 1 cm at the rate of 1 kg/hectare, calculated
volatilization half-lives of 497 and 432 days when water evaporation rates were 0.0 and 5.0
mm/day, respectively. The corresponding figures when the same quantity of DDT was mixed
to a depth of 10 cm were 2300 and 2069 days.

Similar results were obtained by Lichtenstein et al. who studied the persistence of technical
DDT (84% p.,p’, 15% o,p’) in agricultural loam soil with crops over a 15 year period.
Calculated half-lives for both isomers fell between 4.0 and 4.7 years for DDT applied at 10
pounds/acre; somewhat longer half-lives were measured for applications of 100 pounds/acre.
These half-lives should be taken as upper limits of the volatilization rate since other processes
such as leaching and degradation contribute to the DDT loss.

In tropical soil, the loss of DDT has been found to be much more rapid. El Zorgani found
a half-life of less than three weeks for DDT applied at an initial concentration of 6.65 ppm
to the soil surface beneath a cotton crop in the Sudan. The loss of the o,p’ isomer was
several times greater than for the p,p’ isomer; and insignificant fraction of the loss could be
accounted for by conversion to p,p’-DDE. A half-life 110 days has been reported for DDT
in Kenya where it was found to sublime directly into the atmosphere without conversion to
DDE.

The rate at which DDT degrades in the soil/groundwater environment is dependent on the
conditions under which it is present. The pH strongly affects the rate of aqueous hydrolysis.
Over the pH range typical of natural waters (pH 5-9), Wolfe et al. found the pseudo-first-
order rate constant (k) at 27°C could be expressed as:

Ko = 1.9x10° + 9.9x 107 - [OH]

where kg, is in s' and [OH7], the concentration of the hydroxide ion, is in moles/liter.
Hydrolysis half-lives of roughly 81 days, 8 years and 12 years at pH 9, 7, and 5, respectively,
result from the rate constant obtained from this equation. The hydrolysis product of p,p’-
DDT is p,p’-DDE.

A photolysis half-life of 5 days was measured for DDT when it was present in natural water
exposed to summer sunlight, although no photolysis was observed when the chemical was
present in pure water. Again, p,p’-DDE is a degradation product. Chen et al. observed a
similar half-life of 8 days for p,p’-DDT applied as a thin film (0.67 ug/cm® to glass plates and
exposed to light of environmentally important wavelengths (maximum intensity at 300 nm).
The degradation of DDT by ultraviolet light was found to be more effective when the DDT
was present in humus-free soil than in soil containing humus.
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DDT has been found to undergo abiotic, reductive dehalogenation to DDD in the presence
of Fe(Il) porphyrin. It has been suggested that the Fe(Ill) porphyrin, which results from the
oxidation of the Fe(Il) porphyrin in this process, is reconverted to the Fe(II) porphyrin in the
presence of reduced organic material. Dehydrochlorination of DDT to DDE (removal of a
hydrogen and chlorine atom to form a double bond) has also been observed in model systems
containing reduced porphyrins and in the natural environment.

Gambrell et al. found the degradation of DDT to be little affected by pH but greatly affected
by redox conditions. Under strongly reducing conditions (Eh = 150 mV), over 90% of the
DDT was degraded within a few days. The authors note that this is an unusually rapid rate.

The half-life for the decomposition of DDT in aerobic soil has been reported to be in the
range of 10-14 years compared to half-lives of 28-33 days in moist soil incubated under
anaerobic conditions. DDE is the major degradation product in aerobic soil, and it is believed
to be produced predominantly by chemical processes. Under anaerobic conditions DDD is
the major metabolite.

The bacterial and fungal cometabolism of DDT has been observed in the laboratory and has
been suggested to be potentially important in the field as well. In these reactions, bacteria
which are not able to use DDT as their sole carbon source grow on non-chlorinated analogues
of DDT, but degrade DDT in the process.

Information on the fate and transport parameters of DDT (i.e., solubility, vapor pressure,
Henry’s Law Constant, K, K,,,, half-life and BCF) are provided in Table 3-1.

DDD

The following information was obtained from "The Installation Restoration Program
Toxicology Guide,” Vol. IIl, Arthur D. Little, Inc. June 1987.

DDD, no longer manufactured commercially, is still found as an impurity in the pesticide
DDT and the miticide dicofol. It is also the major breakdown product of DDT under
anaerobic conditions. The p,p’ isomer of DDD isthe third largest component of the technical
DDT product after the two DDT isomers accounting for >4% of the mixture. It is present
in somewhat lower concentrations in dicofol. In one study of several dicofol products, DDD
was present in amounts ranging from 0.1to 2.5% of the amount of dicofol.

Like DDT, DDD isexpected to be highly immobile in the soil/groundwater environment when
present at low dissolved concentrations. Bulk quantities of DDD dissolved in an organic
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solvent could be transported through the unsaturated zone as a result of a spill or the
improper disposal of excess formulations. However, the extremely low solubility of DDD and
its strong tendency to sorb to soil organic carbon results in a very slow transport rate in soil.

In general, transport pathways can be assessed by using an equilibrium partitioning models.
These calculations predict the partitioning of low soil concentrations of DDD among soil
particles, soil water, and soil air. Due to its strong sorption to soil, virtually all of the DDD
partitions to the soil particles of unsaturated top soil and negligible amounts to the soil air
or water. Even in saturated deep soil, which is assumed to contain no soil air, and a smaller
organic carbon fraction, almost all of the DDD is retained on the soil.

DDD, like DDT, is characterized by a strong tendency to sorb to soil organic carbon. While
only one measured K, value for DDD was found (log K, = 5.38) it is consistent with the
value obtained for DDT, as would be expected based on the similarity of their structures and
their octanol water partition coefficients (DDD log K, = 5.56). As with all neutral organic
chemicals, the extent of DDD sorption is proportional to the soil organic carbon content. In
soil with little organic carbon (e.g., clays), the extent of sorption may also depend upon such
soil properties as surface area, cation exchange capacity, and degree of hydration.

The sorption of DDD to soil is lessened and thus its mobility is enhanced by the presence of
dissolved organic matter in solution. The apparent solubility of DDT was increased several
times in solutions containing humic and fulvic acids. Because the sorption behavior of DDD
is expected to be much like that of DDT, its mobility in natural waters may be several times
greater than predicted (though probably still small) if dissolved organic matter is present. In
waters containing large concentrations of dissolved organic matter, such as swamps and bogs,
this may be especially important.

The vapor pressures of the p,p’ and o,p’ - isomers of DDD at 30°C have been measured as
1.3 x 10° and 2.5 x 10° atm, respectively. The Henry’s law constant estimated by use of the
average vapor pressure of the two isomers and an aqueous solubility of 20 ppb is 3.1 x
10°-atm m’/mol. This value is almost identical to that for DDT and roughly an order of
magnitude less than that for DDE.

Experimental evidence indicates that DDT volatilization from water occurs at about one-third
the rate for DDT, which may seem at odds with the similar estimates for the Henry’s law
constants for these two compounds. Given the uncertainties involved in measuring both the
aqueous solubilities and the vapor pressures of these compounds, from which H is estimated,
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the findings cannot be considered inconsistent. Using a factor of one-third for the difference
in the rate of volatilization of DDD and DDT, a volatilization half-life for DDD ranging from
a day to less than a month has been estimated.

Volatilization of DDD from soil can be expected to be much slower than from water because
of the strong tendency of DDD to sorb to soil. Using wet river bed quartz sand in 15 mm
deep petri dishes, Ware et at. measured volatilization losses of p,p’-DDD (present initially at
10 ppm) that corresponded to a volatilization half-life of roughly 170 days, slightly more than
twice that for p,p’-DDT under the same conditions. Because these experiments were
conducted with a relatively thin layer of soil with a small organic carbon fraction, the actual
volatilization rate of DDD in the field would be expected to be lower. If the relative
volatilization rates of DDD and DDT in the field were the same as those observed by Ware
et al., the volatilization half-life of DDD from soil could be assumed to be double the value
of one to several years for DDT.

Hydrolysis of DDD can be expected to be extremely slow under environmental conditions.
Over the pH range typical of natural waters (pH 5-9), Wolfe et al. found the pseudo-first-
order rate constant (k) at 27°C could be expressed as:

ky = 1.1x 10™ + 1.4 x 10%- [OH]

where kg, is in s’ and [OH], the concentration of the hydroxide ion, in moles/liter.
Hydrolysis half-lives of roughly 1.6, 88, and 190 years at pH 9, 7, and 5, respectively,
correspond to the rate constant estimated from this equation. These estimates are consistent
with the observations of Eichelberger and Lichtenberg that no DDD, initially present in river
water at 20 ppb, degraded over an eight week period (within 2.5%).

No information was found on the photolysis of DDD in natural waters. Direct photolysis of
DDD (i.e., in pure water) is believed to be slower than that for DDT which is estimated to
have a half-life of over 150 years. However, DDT in natural water has been estimated to
have a photolysis half-life of 5 days when exposed to sunlight in mid-June; DDD might be
expected to have a similar half-life based on the similar structure of the two chemicals.

Data on the biodegradation of DDD are limited. In aquatic systems, biotransformation is
believed to be slow, although a model ecosystem study has shown DDD to be more
biodegradable than either DDT or DDE. The ketone analogue of DDD (i.e., p,p’-
dichlorobenzophenone) has been suggested as the end product of the biodegradation of DDD
in the environment. DDD undergoes dehydrochlorination to 2,2-bis-(p-chlorophenyl)-1-
chloroethylene, reduction to 2,2-bis-(p-chlorophenyl)-1-chlorethane, dehydrochlorination to

Page 3-53
July 1996 K:\Seneca\RIFS\SEA D4\Sect-3






SENECA SEAD-4 RI/FS PROJECT SCOPING PLAN DRAFT-FINAL REPORT

2,2-bis-(p-chlorophenyl)-ethylene, reduction to 1,1-bis-(p-chlorophenyl)-ethane and eventual
oxidation to bis-(p-chlorophenyl)-acetic acid (DDA), the ultimate excretory product of higher
animals. DDD has also been observed to degrade in anaerobic sewage sludge.

The above discussion of fate pathways suggests that DDD is moderately volatile, very strongly
sorbed to soil, and has a high potential for bioaccumulation. Information on the fate and
transport parameters (i.e.,solubility, vapor pressure, Henry’s Law Constant, K, K,,, half-life
and BCF) are provided in Table 3-1.

DDE

The following information was obtained from "The Installation Restoration Program
Toxicology Guide," Vol. III, Arthur D. Little, Inc. June 1987.

The presence of DDE in the environment is primarily the result of the use of the insecticide
DDT and the miticide dicofol. DDE is the principal degradation product of DDT under
aerobic conditions, and it has been found to equal roughly 1-3% of the weight of dicofol in
the technical mixture. Like DDT, DDE exists as both an o,p’ and a p,p’ isomer, with the o,p’
and the p,p’ isomers of DDT degrading to the respective DDE isomer. Because technical
DDT consists of 65-80% p,p’ - DDT and 15-21% o,p’ - DDT, the p,p’ - DDE isomer might
be expected to predominate in the environment. In dicofol, however, the o,p’ isomer typically
makes up 80-90% of the DDE present. The two isomers of DDE are considered individually
below where data are available.

Like DDT, DDE isexpected to be highly immobile in the soil/groundwater environment when
present at low dissolved concentrations. Bulk quantities of DDE dissolved in an organic
solvent (e.g.,as a contaminant in dicofol) could be transported through the unsaturated zone
as a result of a spill or improper disposal of excess formulations. However, the extremely low
solubility of DDE and its strong tendency to sorb to soil would result in a very slow transport
rate in soil.

In general, transport pathways can be assessed by using an equilibrium partitioning model.
These calculations predict the partitioning of low soil concentrations of DDE among soil
particles, soil water and soil air. Due to its strong tendency to sorb to soil, virtually all of the
DDE partitions to the soil particles of unsaturated topsoil, with negligible amounts associated
with the soil water or air. Even in saturated deep soil, which is assumed to contain no soil
air and a smaller organic carbon fraction, almost all of the DDE is retained on the soil.
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DDE is characterized by a strong tendency to sorb to organic matter in soil and in sediment.
Only one value, log K, = 5.17 was found in the literature for the soil organic carbon partition
coefficient. A log K, value of roughly 5 has been suggested based on log K, measurements
of 5.69 for the p,p’ isomer and 5.78 for the o,p’ isomer. Using the geometric mean of these
K, values and a regression equation, a log K value of 5.41 is estimated. As with all neutral
organic chemicals, the extent of sorption is proportional to the soil organic carbon content.
In soil with little organic carbon (e.g.,clays), the extent of sorption may also depend upon soil
properties such as surface area, cation exchange capacity, and degree of hydration.

The apparent sorption of DDE to soil and sediment (like that of DDT), is lessened, and thus
its mobility is enhanced by the presence of dissolved organic matter. DDT concentrations
were found to be higher in aqueous solutions containing humic and fulvic acids. Because the
sorption behavior of DDE is expected to be much like that of DDT, its mobility in natural
waters may be several times greater than predicted (though probably still small) if dissolved
organic matter is present. In waters containing large concentrations of dissolved organic
matter such as swamps and bogs, this may be especially important.

The vapor pressure of p,p’- isomer of DDE at 20°C has been given as 8.7 x 10° atm and that
of the o,p’ isomer as 8.2x 10° atm. A somewhat lower value of roughly eight times the vapor
pressure of DDT has been suggested. Using the average vapor pressures for the two isomers
to estimate the Henry’s law constant, a value of 1.9 x 10* atm - m*/mol is obtained.

This estimate is roughly an order of magnitude larger than the Henry’s law constant for DDT.
Because volatilization losses for DDT are expected to be important, the same is also true for
DDE. DDE has been found to volatilize from distilled and natural waters five times faster
than DDT. Since the volatilization half-life for DDT has been reported to range from several
hours to several days (see Section 57.2.1.3) proportionately shorter half-lives would be
expected for DDE.

In soil, volatilization of DDE is much slower. Using wet river bed, quartz sand in 15 mm
deep petri dishes, Ware et al. measured volatilization losses of p,p’-DDE (present initially at
10 ppm) that corresponded to a half-life of roughly 40 days. This value may be more
indicative of an upper limit of the volatilization rate because soil of higher organic matter
content would tend to sorb more of the DDE, and the rate of volatilization would be
expected to be lower from thicker layers of soil. In the same study and under the same
conditions, the o,p’ isomer of DDT took 50% longer to reach half its initial concentration;
p,p’-DDT took twice as long. This suggests that the volatilization of DDE in the field may
occur at a rate somewhat greater than that for DDT, which has been found to have a
volatilization half-life of one to several years. The observation that the volatilization rate of
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DDE from soil is not several times the rate for DDT, given that it has an order of magnitude
larger Henry’s law constant, may be explained by its strong sorption to soil, which tends to
impede volatilization.

DDE is the hydrolysis product of DDT and is quite resistant to further hydrolysis. A
hydrolysis half-life of over 120 years at pH 5 and 27°C has been given. Thus, hydrolysis is not
expected to be an environmentally significant process.

Several studies have examined the aqueous photolysis of DDE. Zepp and Schlotzhauer found
that DDE in the aqueous phase of sediment suspensions exposed to ultraviolet light of
wavelength > 300 nm had a half-life of roughly 13 to 17 hours. Under the same conditions,
DDE equilibrated with sediment for 60 days (i.e., sorbed to the sediment) photodegraded
much more slowly. To reach 25% of its initial concentration, roughly seven half-lives were
needed instead of the expected two, and little further degradation occurred. The authors
suggested that over time, part of the DDE diffused into the sediment particles and became
unavailable for photolysis. Chen et al. found the thin film photodegradation rate of p,p’-DDE
to be about 90% of that for p,p’-DDT, and the half-life of DDE in aquatic systems at 40°N
latitude has been estimated to range from one day in summer to six days in winter. These
findings suggest that photolysis of DDE may be an important loss process, as it is for DDT.
However, for photolysis to occur, the chemical must be exposed to sunlight, which often isnot
the case for a large fraction of the amount sorbed to soil or deep sediment.

The biological degradation of DDE in aquatic environments is believed to occur very slowly
if at all. In modeling the fate of DDE in a quarry, Di Toro and Paquin considered
biodegradation to be insignificant compared to loss by photolysis and volatilization. The half-
life for biodegradation in sediments has also been found to be extremely slow. Using
radiolabeled p,p’-DDE mixed with river sediment, Lee and Ryan measured a half-life of 1100
days based on the evolution of CO,. In short, photolysis appears to be the only degradation
process that affects DDE significantly under environmental conditions.

Information on the fate and transport parameters (i.e.,solubility, vapor pressure, Henry’s Law
Constant, K., K,,, half-life and BCF) are provided in Table 3-1.

Aroclor PCBs 1016, 1242, 1254, 1260

The following information was obtained from "The Installation Restoration Program
Toxicology Guide", Vol. II, Arthur D. Little, Inc., June 1987.
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This section encompasses a general review of the environmental fate of polychlorinated
biphenyl (PCBs) mixtures marketed in the U.S.under the name Aroclor (Aroclor 1016, 1242,
1254, and 1260).

Aroclor compounds are very inert, thermally and chemically stable compounds with dielectric
properties. They have been used in nominally closed systems as heat transfer liquids,
hydraulic fluids and lubricants, and in open-ended systems in which they came in direct
contact with the environment as plasticizers, surface coatings, inks, adhesives, pesticide
extenders and for microencapsulation of dyes for carbonless duplicating paper. In 1974, use
of PCBs in the United States was limited to closed systems, i.e.,approximately 70% of PCBs
produced were used in capacitors while the remaining 30% were utilized in transformers.

The environmental behavior of the Aroclor mixtures is a direct function of their relative
composition with respect to the individual chlorinated biphenyl species. It is important to
remember that Aroclor formulations are mixtures and the physical properties and chemical
behavior of mixtures cannot be precisely defined. The individual PCBs in a pure state are
generally solids at room temperature; however, due to melting point depression, Aroclor
mixtures are oily to resinous liquids at ambient temperatures.

Individual PCBs vary widely in their physical and chemical properties according to the degree
of chlorination and position of the chlorines on the biphenyl structure. In general, as chlorine
content increases, adsorption increases while transport and transformation processes decrease.
Except for Aroclor 1016, the last two digits in the Aroclor number identification denote the
approximate chlorine content by weight percent. The specific PCB distribution measured in
environmental samples may be distorted and may not correspond to the specific Aroclor
mixture responsible for the contamination. For this reason, most of the fate and transport
discussion will focus on the chlorinated biphenyl species rather than the Aroclor mixtures.

In general, transport pathways can be assessed by using an equilibrium partitioning model.
These calculations predict the partitioning of low soil concentrations of the PCB mixtures
among soil particles, soil water and soil air; portions associated with the water and air phases
of the soil have higher mobility than the adsorbed portion. Estimates for the unsaturated
topsoil model indicate that almost all (>99.99%) of the Aroclor formulations are expected
to be associated with the stationary phase. Much less than 1% is expected to partition to the
soil-water phase; therefore, only a small portion would be available to migrate by bulk
transport (e.g.,the downward movement of infiltrating water), dispersion and diffusion. An
insignificant portion of the Aroclor formulations is expected in the gaseous phase of the soil;
diffusion of vapors through the soil-air pores up to the ground surface is not expected to be
important. In saturated, deep soil (containing no soil air and negligible soil organic carbon),
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sorption is still expected to be the most significant fate process. Overall, groundwater
underlying PCB-contaminated soil is not expected to be vulnerable to contamination.

Adsorption to soil and sediment is the major fate process affecting PCBs in the environment.
PCB sorption has been studied and reviewed in a number of reports. In general, the rate of
adsorption by soil materials was found to be rapid and conformed to the Freundich adsorption
equation; adsorption capacity was highly correlated with organic content, surface area, and
clay content of the soil materials; PCBs were reported to be unable to penetrate into the
inner surfaces of clay materials. Desorption of sorbed PCB is not expected to be rapid.

Distribution coefficients for PCBs on suspended solids in Saginaw Bay have been reported
to range from 4 x 10° to 9 x 10°. In general, higher chlorinated isomers are more strongly
sorbed; however, preferential adsorption is also dependent on ring position of the substituted
chlorine; values for K, range from approximately 10° for dichlorobiphenyl to 10° for
octachlorobiphenyl.

Experimental studies on the mobility of Aroclor 1242 and 1254 in soil materials indicate that
these PCBs were adsorbed strongly and remained immobile when leached with water or
aqueous leachate from a waste disposal site. However, they were found to be highly mobile
when leached with carbon tetrachloride. The mobilities of the PCBs were highly correlated
with their solubilities in the leaching solvent and the organic content of the soil material. It
should be noted that even with carbon tetrachloride, a high percentage of the PCBs were
retained on the soil while some moved with the solvent front,

Additional studies were performed using different solvents and varying amounts of water.
Relatively small amounts of water (9%) in methanol were shown to significantly reduce the
mobility of PCBs compared to the mobility in the pure solvent.

In summary, the available data indicate that sorption of PCBs, particularly the higher
chlorinated biphenyls onto soil materials, will be rapid and strong. In the absence of organic
solvents, leaching is not expected to be important, and PCBs are expected to be immobile in
the soil/groundwater system; PCBs will be much more mobile in the presence of organic
solvents. In the case of large spills of PCB/solvent mixtures, the soil and aqueous phases may
become saturated resulting in a separate oily phase which may be more mobile.

Transport of PCB vapors through the air-filled pores of unsaturated soil is not expected to
be a rapid transport pathway. Modeling results indicate that a very small fraction of PCB
loading will be present in the soil-air phase. On the other hand, volatilization (mostly from
aqueous systems) and atmospheric transport are thought to account for the widespread, almost
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ubiquitous, distribution of PCBs in the environment. Several studies have shown that vapor
phase transport can be a significant process for loss of PCBs from water bodies. Adsorption
to organic matter, however, has been shown to compete strongly with volatilization.
Adsorption onto suspended sediment has been presented as an explanation for the lower rates
of volatilization exhibited for natural water bodies compared to estimated rates. Volatilization
from soil was reported to be slow compared to volatilization from sand or PCB solution.

Calculated half-lives for the volatilization of Aroclor 1242, 1248, 1254, and 1260 from 1 mm
water column have been reported to range from 9.5 hours to 12.1 hours; other authors have
reported half-lives on the order of 3-4 hours for di- and tetrachlorobiphenyls. Volatilization
of Aroclor 1260 from river water was reported to be only 67% after 12 weeks; after addition
of sediment, the loss dropped to 34% after 12 weeks. The Henry’s law constants and
volatilization half-lives do not vary widely with degree of chlorination of the PCBs.

The available data indicate that due to low water solubility, volatilization of water-borne PCBs
not sorbed to sediment or suspended solids may be significant; when sorbed to soil/sediment,
volatilization will be drastically reduced. However, since other fate and transport processes
in the soil environment are relatively slow, volatilization of PCBs sorbed on surface soil may
occur. Elevated airborne concentrations of PCBs have been measured near PCB disposal
area.

PCBs have been reported to be strongly resistant to chemical degradation by oxidation or
hydrolysis. However, they have been shown to be susceptible to photolytic and biological
degradation. Baxter and Sutherland have shown that successive biochemical and
photochemical processes contribute to the degradation of PCBs in the environment.
Experimental results indicate that the highly chlorinated PCBs can be photolytically degraded,
resulting in the formation of lower chlorinated species and substituted products, as well as
potential formation of biphenylenes and chlorinated dibenzofurans; the presence of oxygen
retards the photolytic degradation of PCBs.

There is some doubt as to the applicability of these photolysis experiments to environmental
conditions, since they were generally carried out in organic solvents, often in the presence of
other additives. However, since the rate of photolytic dechlorination is greatest for the highly
chlorinated species (i.e., those species that are most resistant to biodegradation), photolytic
degradation, although slow, may be a significant transformation process for these molecules.
Furthermore, since they are rapidly adsorbed to soil, these highly chlorinated PCBs may be
concentrated in the surface layers and their actual photolysis rates may be higher than

expected.
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Microbial degradation has been reported to be an important transformation process for PCBs.
In general, the lower chlorinated PCBs were more easily degraded than the higher chlorinated
species. Position of chlorine substitution on the biphenyl molecule also affected the rate of
PCB degradation. Biodegradability of PCBs has been reported to be a function of the
number of carbon-hydrogen bonds available for hydroxylation by microbial oxidation; adjacent
unchlorinated carbons have been shown to facilitate metabolism through formation of arene
oxide intermediates. Both aerobic oxidative biodegradation and anaerobic dechlorination have
been identified as PCB transformation processes in Hudson River sediments. Composting
studies indicate that aerobic systems exhibited greater PCB reductions than anaerobic systems
(42 to 48% vs. 18 to 28% reduction after two weeks).

The biodegradation of Aroclor 1016, 1242, 1254, and 1260 is a function of their relative
content of the lower chlorinated biphenyls. Aroclor 1016 and 1242 are largely comprised of
di-, tri- and tetra-chloro biphenyls, which have been shown to be biodegraded in microbial
cultures, aquatic systems, and soil at fairly rapid rates. Aroclor 1254 and 1260 are largely
comprised of higher chlorinated species and are expected to be resistant to biodegradation.
In fact, Liu reported that an increase of chlorination from monochlorobiphenyls to
predominantly trichlorobiphenyls (Aroclor 1016 and 1242) and pentachlorobiphenyls (Aroclor
1254) resulted in a corresponding decrease in degradation from 100% to 29% and 19%,
respectively; similar results were reported by other authors. In an experiment with reservoir
sediment, Aroclor 1254 was degraded approximately 50% in six weeks. Using an acclimated
semi-continuous activated sludge experiment with 48-hour exposure, degradation rates of 33%,
26% and 19% were determined for Aroclor 1016, 1242, and 1254, respectively.

A study of the fate of Aroclor 1254 in soil and groundwater after an accidental spill showed
essentially no reduction in Aroclor 1254 concentration due to biodegradation after two years.
On the other hand, other authors reported moderate biodegradation of Aroclor 1254 in soil
(40% degraded in 112 days) and no degradation of Aroclor 1260 (primarily hexa- and hepta-
chlorobiphenyls). The presence of the lower chlorinated biphenyls has been shown to actually
increase the rate of biodegradation of the higher PCBs through co-metabolism,

In summary, most studies have reported substantial PCB degradation in aqueous solutions;
biodegradation rates are greatest for the lower chlorinated species. While adsorption of PCBs
by soil and competition by native soil organisms may alter the degradation rate, several
authors have reported substantial PCB degradation in soil systems. Mixed cultures of PCB-
degrading microbes have been isolated from PCB-contaminated soil, suggesting that PCBs will
be degraded to some extent in the environment.
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3.1.24 Explosives

Table 3-6 presents the information which will serve as a basis for understanding the likely
environmental fate of explosives at SEDA. The chemical class of the compounds identified
in Table 3-6 is considered to be semivolatile. This is based upon the high molecular weights
of these compounds and their low vapor pressures, typical of most SVOCs. The most volatile
of the five explosives considered at this site is 2,6-dinitrotoluene (2,6 DNT), with a vapor
pressure of 0.018 millimeters mercury (mm Hg). Compared to benzene, a volatile compound,
which has a vapor pressure of 95.2 mm Hg it is apparent that volatilization of this compound
is expected to be low, especially in soil which has a high clay content. Soil with a high clay
content generally has a high, i.e. >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 soil.
Consequently, volatilization of RDX and HMX are not expected to represent a significant
environmental pathway.

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 has been considered as the most
representative parameter for leaching potential. Of the six 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 organic
hydrocarbons such as toluene, (500 mg/l), or the xylenes, (150 mg/1). This range of solubilities
is considered to represent a moderate degree of leaching potential. Compounds which would
represent a high degree of leachibility, i.e., high solubility, would be methylene chloride,
(20,000 mg/l), benzene (1780 mg/l) and TCE, (1100 mg/l). The solubilities of HMX and
RDX are approximately four times less than that for the di- and trinitrotoluenes and therefore
represent a smaller potential for leaching.

A review of the melting points of these compounds indicates that explosives are solids at room
temperature and therefore would not migrate through soil as separate liquid 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. An evaluation of the critical parameters affecting the migration of explosives
through soil 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
(USATHAMA, 1985). At another facility, leaching of 2,4-DNT into groundwater from
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former burning grounds has been documented to occur for as long as 10 years after operations
had been discontinued.

Another factor to examine is the tendency of explosives compounds to adsorb to the soil.
The compounds considered in this evaluation show K, values which range from approximately
100 to 500 mL/g. The SEDA site soil has been shown to possess a high percentage of fines
including clay, thereby increasing the sorption potential of these compounds to the soil. As
shown in Table 3-6, for the range of K, exhibited by explosives, i.e., 100-500 mL/g, these
compounds would be considered intermediately mobile.

Environmental degradation of these parent organic compounds has been shown to occur by
various investigators. The information available on this subject is substantial and a detailed
discussion is beyond the scope of this document. However, a review of the available
information indicates that nitroaromatics and nitroamines 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 3-10 provides a summary of the identified breakdown products resulting from
environmental degradation of TNT. Figure 3-11 presents breakdown products 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 3-12 provides an
overview of the expected degradation pathways and the byproducts produced as a result of
the environmental degradation of RDX. Clearly, the breakdown byproducts which have been
identified are 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 are not available, USATHAMA has developed
Method 8330 (A copy of this method is included in Appendix C). This method is intended
for the analysis of explosive residues in water, soil and sediment.

3.1.3 Data Summary and Conclusions

The chemical data collected from the Expanded Site Inspection (ESI) conducted by Parsons
ES in 1993 and 1994 indicate that there has been a release of hazardous constituents at the
Munitions Washout Facility. The sources of the release were 1) the wastewater from the
washout operation that was discharged on site which contained dissolved metals and explosive
compounds and 2) from different operations related to past land use at the site or operations
related to the munitions washout facility that may have released pesticides, PCBs and SVOCs.
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No leach field was identified in this investigation, but three different surface water drainage
areas were found to have been impacted by high concentrations of contaminants. These three
areas are a drainage ditch on the northern edge of the site, a pond on the western edge of
the site and a drainage ditch on the southwestern edge of the site which drains into the pond.
The pond area has been impacted primarily by metals, the southwestern drainage ditch has
been impacted by metals and SVOCs, and the northern drainage ditch has been impacted by
metals, SVOCs, pesticides and PCBs. The area near the former Munitions Washout Building
has also been impacted by metals and SVOCs, but to a lesser extent than the three surface

water drainage areas.

Underground piping structures were found to be associated with the northern drainage ditch
area and the pond, and the samples collected from the areas between the buildings and the
water bodies did not contain the high concentrations of the constituents found in the samples
collected from these water bodies. It has therefore been concluded that wastewater was piped
into these water bodies rather than discharged onto the surface and allowed to flow into the

water bodies.

No piping structures were found to be associated with the southwestern drainage ditch, and
the chemical analyses of the samples collected from the area between Buildings T30 and 2084
and the ditch show that both surface and subsurface soil has been impacted by high
concentrations of metals. This suggests that wastes from Building T30 and 2084 were
discharged directly onto the ground surface or the smaller drainage swales that flow into the

southwestern ditch.

Because all of the drainage areas that were investigated during the ESI have been impacted
with contaminants, samples should be collected from each of the drainage ditches on site to
investigate the potential for additional wastewater discharge areas.

The groundwater samples collected from three of the on-site monitoring wells contained high
concentrations of metals. The three monitoring wells were located downgradient of the
former Munitions Washout Building, downgradient of the pond, and downgradient of the
northern drainage ditch. To determine the extent of the impacts to groundwater from
seepage from the pond, additional monitoring wells should be installed around the perimeter
of the pond. Monitoring wells should also be installed to determine whether the groundwater
has been impacted from wastes that may have been released from the other ammunition

renovation buildings on-site.

Page 3-66

July 1996 K:\Seneca\RIFS\SEAD4\Sect-3






SENECA SEAD-4 RI/FS PROJECT SCOPING PLAN DRAFT-FINAL REPORT

From the chemical analyses performed on the 59 samples collected for the ESI, it has been
concluded the primary contaminants of concern at the Munitions Washout Facility, in order
of importance, are metals, SVOCs, pesticides/PCBs, and explosives. It is clear that the metals
that have been detected in high concentrations (antimony, chromium, copper and zinc) are
on site as a result of the munitions washout operation. While the actual mechanism in the
washout process that may have been the source of SVOCs is not known, it is probable that
the SVOCs on site are also a result of the munitions washout operation. The presence of
pesticides and PCBs, however, is probably not the result of the munitions washout operation.
Farming was the primary use of the land before the Army bought the land in 1941, so the
pesticides and PCBs are probably the result of the use of the land for farming. These may
also be due to related operations at the munitions washout facility, such as vegetation control

(pesticides) and transformer leakage (PCBs).

Explosive compounds found on site, along with metals, are clearly the result of the munitions
washout operation. They were expected to have been among the primary contaminants of
concern at this site, but explosive compounds were detected in only 4 of the 59 samples
collected for the ESI and in none of the 70 soil samples collected for the Groundwater
Contamination Survey conducted by the U.S. Army Environmental Hygiene Agency in 1988.
The samples in which explosive compounds were detected were each located in different areas
of the site. One sample was a surface soil sample collected in the location of the former
Munitions Washout Building, one was a subsurface soil sample collected near the
southwestern ditch, one was a sediment sample collected in the pond, and one was a stagnant
water sample collected from the manhole near the northern drainage ditch. Although the
frequency at which explosive compounds were detected is relatively low, they are still
considered to be a primary contaminant of concern. This is because they were obviously
released as a result of the munitions washout operation, and were released at several different
areas at the facility. Because explosive compounds are generally more soluble and more
mobile than metals, it is to be expected that explosive compounds would not be as persistent
and would have had more of a tendency to be transported off site in the thirty years since the
Washout Facility has been in operation.

Metals, pesticides and PCBs tend to be relatively immobile, so they may be a threat to
humans, terrestrial biota, and aquatic biota at the facility. Because SVOCs and explosive
compounds tend to be more mobile, they may be a threat to humans, terrestrial biota and
aquatic biota downstream of the facility.
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3.2 PRELIMINARY 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 SEAD-4 based upon the conceptual site
model, which was described in the previous section.

This section discusses the current understanding of site risks for SEAD-4. This information
is used to assess whether sources of contamination, release mechanisms, exposure routes and
receptor pathways developed in the conceptual site model for SEAD-4 are valid, or if they
may be eliminated from further consideration prior to conducting a risk assessment.
Additionally, this information will determine what data are necessary to develop a better
conceptual understanding of the site, in order that risk to human health and the environment
can be determined, Applicable or Relevant and Appropriate Requirements (ARARs) can be
defined, and appropriate remedial actions can be developed.

A conceptual site model, which is based upon an understanding of historical usage, physical
site characteristics and current site usage, was developed for SEAD-4 in Section 3.1. This
model helped to identify potential source areas, release mechanisms, exposure pathways and
receptors for the various media investigated during the ESI. The potential source areas,
release mechanisms, exposure pathways and receptors are discussed in the following
subsections.

As of early July 1995, the Base Realignment and Closure Act (BRAC) Commission voted to
recommend closure of SEDA.  The President and Congress have approved the
recommendations, which became public law on October 1, 1995. According to BRAC
regulations, future use of the sites willbe determined by the Army and the Army will perform
any additional investigations and remedial actions to assure that any change in intended land
use is protective of human health and the environment. Thus, although future use scenarios
are developed for the SEAD-4 risk assessment (Section 3.2.3),the actual future use at SEAD-
4 will be determined by the Army according to the BRAC regulations. The actual future use
scenario and the required degree of cleanup will be proposed as part of the feasibility study.
The future plans for the site will be taken into account at that time.

At this time, the specific details for closure procedures, projected timetables of closure,
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discussion of the Army’s future intention for the sites, and detailed account of notification
methods to prospective purchasers are unavailable for inclusion in this Workplan. If it is
decided that the base will be closed, then closure procedures will obtained.

3.2.1 Potential Source Areas and Release Mechanisms

The Munitions Washout Facility was in operation from 1948 to 1963. The wastes generated
from this process included wastewater containing dissolved explosive compounds. The
wastewater was discharged on site and is considered to have been a source of potential
contaminants at SEAD-4. Currently, the sources of potential contaminants are the soil into
which the wastewater leached, and the surface water and sediment in the drainage ditches

through which the wastewater may have flowed.

The primary release mechanisms acting on the impacted soil would be infiltration and
percolation to groundwater, and runoff and erosion to surface water and sediment. Wind may
also release the impacted soil as fugitive dust, but because the area is heavily vegetated, this
is not expected to be a significant release mechanism.

322 Potential Exposure Pathways and Receptors - Current Uses

The potential exposure pathways from sources to receptors based upon current and future use
scenarios are shown in Figure 3-9. The potential for human exposure is directly affected by
the accessibility to the site with the exception of fugitive dust. The Munitions Washout
Facility is located within the Ammunition Storage Area, so access to the site is restricted.
There are three primary receptor populations for potential releases of contaminants from
SEAD-4:

Current site workers and visitors
Terrestrial biota on or near the site
° Aquatic biota on or near the site.

The exposure pathways and media of exposure are described below as they may affect the
various receptors. The numerical assumptions that willbe used in the risk assessment for the
current use exposure scenario are listed in Table 4-1 of the Generic Installation RI/FS

Workplan.
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3.2.21 Ingestion and Dermal Exposure Due to Surface Water and Sediment

Current site workers and visitors could be exposed by way of ingestion or dermal contact to
surface water or sediment in the drainage ditches or in Indian Creek. Terrestrial biota that
ingest or come in contact with surface water or sediment in the drainage ditches, the pond
or Indian Creek may be exposed. Aquatic biota in the drainage ditches or Indian Creek may

also be exposed.
3.2.2.2 Dust Inhalation and Dermal Contact

Contaminated fugitive dust may be released from SEAD-4 due to high winds, vehicle traffic
through the area, or disturbance of the soil during site use. The receptors of fugitive dust
releases by way of inhalation and dermal contact are current site workers, visitors and
terrestrial biota. Because the site is heavily vegetated, the amount of fugitive dust is not

expected to be significant.
3.2.23 Incidental Soil Ingestion and Dermal Contact

Incidental ingestion of, and dermal contact with, impacted soil is a potential exposure pathway
for current site workers, visitors and terrestrial biota.

3.2.24 Ingestion of Groundwater
The groundwater at SEAD-4 is not used as a drinking water source. It is not anticipated that
there will be direct exposure to the groundwater from the site under current uses to current

site workers, visitors or terrestrial biota.

3.2.3 Potential Exposure Pathways and Receptors - Future Uses

Under current conditions, access to the site is limited. While strict land use control cannot
be ensured in future uses, limitations may be imposed through zoning restrictions or deed
restrictions. Potential future uses of the site include light industrial and unrestricted
residential or other private development.

For future uses of SEAD-4, the receptor population that would differ from the above-
mentioned receptors would be on-site residents. For the ingestion of soil, surface water, and
sediment and dermal contact with surface water and sediment, the receptors would be
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primarily children. Dermal contact with soil; ingestion of, inhalation of, and dermal contact
with groundwater; and inhalation and dermal contact with fugitive dust are potential exposure

pathways for all future on-site residents.

The numerical assumptions that will be used in the risk assessment for the future use
exposure scenario are listed in Table 4-1 of the Generic Installation RI/FS Workplan.

33 SCOPING OF POTENTIAL REMEDIAL ACTION ALTERNATIVES

A comprehensive list of remedial response action alternatives is discussed in the Generic
Installation RI/FS Workplan that serves as a supplement to this RI/FS Project Scoping Plan.

34 PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS (ARARs)

A comprehensive list of ARARYs is discussed in the Generic Installation RI/FS Workplan that serves
as a supplement to this RI/FS Project Scoping Plan.

Identification and refinement of ARARs will be performed during the RI process. As data
are collected regarding the nature and extent of contamination, site specific conditions, and
potential use of various remedial technologies, additional ARARs willbe selected and existing
ARARs will be reviewed for their applicability.

3.5 DATA QUALITY OBJECTIVES (DQOs)

DQOs are discussed in the Generic Installation RI/FS Workplan that serves as a supplement to
this RI/FS Project Scoping Plan.

Investigations conducted at SEAD-4, either as part of this RI or additional work, will conform
with all the stated DQOs. Sampling of groundwater, soil, sediment and surface water will
generally require Level IV Quality Data.

3.6 DATA GAPS AND DATA NEEDS

The data needs for SEAD-4 are a result of the need to meet the DQOs identified in the
Generic Installation RI/FS Workplan. By media, these data needs are:
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Groundwater Data

Re-sample existing monitoring wells at SEAD-4 to verify the analytical results obtained
in the ESI.

Install and sample additional overburden monitoring wells in the till/weathered shale
aquifer. Determine the extent to which groundwater has been impacted by constituents

on-site and establish concentrations of constituents in the aquifer with collected data.

Determine background water quality at SEAD-4 to allow comparison with other SEAD-
4 groundwater data.

In addition to assessing the ground water quality, determine hydraulic conductivity of
the aquifer to assess contaminant migration and potential remedial actions.

Establish database to determine compliance with ARARs, to perform baseline risk
assessment and to develop remedial action alternatives.

Surface Water/Sediment Data

Determine extent of impacts in the drainage ditches at SEAD-4.

Establish potential for contamination of off-site surface water and sediment.
Compare SEAD-4 sediment data to sediment background data that has been compiled
for SEAD-4.

Assess the sorptive potential of the sediment by performing total organic carbon (TOC)
and grain size analyses on sediment samples.

Establish database to determine compliance with ARARs, to perform baseline risk
assessment and to develop remedial action alternatives.

Determine the source of the outfall pipe in the northern portion of the site.

Soil Data

Collect surface soil samples to determine the extent of surface soil impacts in three
areas of concern identified during the ESI.

Collect subsurface soil samples in impacted areas identified from surface soil sampling
to determine the vertical extent of the soil impacts.

Compare SEAD-4 soil data to site-wide soil background data that has been compiled
from 57 background samples obtained from the ESIs performed at 25 SEADs and RIs
completed at the OB Grounds and the Ash Landfill.

Assess the sorptive potential of the soil by performing TOC and grain size analyses on
soil samples.

Perform fugitive dust emissions modeling.

Establish database to determine compliance with ARARs, to perform baseline risk
assessment and to develop remedial action alternatives.

July 1996
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Ecological Data

Document visual observations discriminating between obviously and potentially
impacted and non-impacted areas. This willdetermine where and if there is a need for

further investigation.

Establish database to determine compliance with ARARs, to perform baseline risk
assessment and to develop remedial action alternatives.

July 1996
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4.0 TASK PLAN FOR THE REMEDIAL INVESTIGATION (RI)

This section describes the tasks required for the Remedial Investigation (RI) at SEAD-4.
These include the following:

Pre-field Activities

Field Investigations

Data Reduction, Interpretation and Assessment
Data Reporting

Task Plan Summary

4.1 PRE-FIELD ACTIVITIES

The pre-field activities include the following:

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

o A comprehensive review of the Health & Safety Plan with field team members to
ensure that site hazards and preventive and protective measures are completely
understood

° Inspection and calibration of all equipment necessary for field activities to ensure
proper functioning and usage

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

4.2 FIELD INVESTIGATIONS

The following field investigations will be performed to complete the RI of SEAD-4:

Building Investigation

Geophysical Investigation

Soil Investigation

Surface Water and Sediment Investigation
Groundwater Investigation

Ecological Investigation

These investigations are described in the following sections.
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42.1 Building Investigation

To evaluate the potential for source areas to be currently present in the existing buildings at
the ammunition workshop, each of the six buildings at the facility will be inspected. Where
possible, material handling processes will be identified, and an inventory will be made of all
equipment present in the buildings. To evaluate potential release mechanisms, the buildings
will be inspected for floor drains and subterranean piping structures, and all such piping
structures found will be documented.

In addition, inquiries willcontinue to be made with former workers at the Munitions Washout
facility, or persons knowledgeable with the site, to gather additional information on where
potential contaminants are coming from, what the potential contaminants are, and the
potential quantities and time frames of the operations at the site.

A total of 6 soil/debris samples will be collected from the buildings. One sample of soil/debris
will be collected from each of the six buildings to determine whether the building has been
adversely impacted. The sample will be selected based on an evaluation of the most likely
area to be impacted by activities within the building.

422 Geophysical Investigation

It was reported that laundry washwater that may have contained explosive compounds was
released to a pit to the northeast of Building 2076. The pit may have been a concrete tank.
Electromagnetic (EM-31) and ground penetrating radar (GPR) surveys will be performed
around Building 2076 to determine if an underground tank exists. The initial geophysical
investigation willbe an EM-31 survey performed on a 10 by 10-foot grid throughout the area
shown on Figure 4-1. The EM-31 survey will be used to locate an underground tank
containing metal in the structure, such as a concrete tank that is reinforced with iron bars.
Upon completion of the EM-31 survey, contour maps of the in-phase and quadrature
components of the electromagnetic field will be generated to aid in the identification of any
existing underground tanks.

Subsequent to the EM-31 survey, a GPR survey will be performed. GPR data will be
collected on a 10 by 10-foot grid throughout the same area that the EM-31 survey is
conducted. The GPR survey will be used to locate disturbed soil or concrete tank at a

shallow depth.
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An investigation into the source of the pipe at the outfall in the northern portion of the site
will be performed. The investigation will involve geophysical methods and, if necessary, a
backhoe. The two geophysical methods that may be used are 1) magnetic locator and, 2)
earth resistivity/ground impendence. One or both of these methods will be used depending
on their effectiveness. For the first method, the pipe will be traced by with the magnetic
locator to its farthest point. To help increase the magnetic signal from the pipe a metal
"snake" (or similar device) may be used. For the second method, earth resistivity and ground
impendence will be used to locate the pipe using IEEE Standards documents. Then, if the
geophysical methods do not trace it to a source, a backhoe will be used to trace the pipe the
remainder of the way. The backhoe will excavate a series of cross-sectional trenches to the
top of the pipe. The pipe is expected to extend toward the suspected leach field.

423 Soil Investigation

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

° Determine the extent of metals and semivolatile organic compound (SVOC)impacts
in three of the areas identified as part of the ESI

° Determine whether the soil has been impacted in four new areas that have been
identified as potential release areas for metals, SVOCs or explosive compounds

e Locate areas for potential removal actions

° Provide database for baseline risk assessment

. Provide database for feasibility study and scoping of remedial actions

4.2.3.1 Surface Soil Program

Figure 4-1 shows the locations where surface soil samples (0-2") will be collected. A total of
75 surface soil samples will be collected (excluding those from soil borings). These samples
are intended to delineate the extent of impacted surface soil at specific areas of concern that
were identified as part of the ESI. Also, the surface soil samples will be used to determine
locations where soil borings will be performed.

The three areas that have been identified for surface soil sampling are shown in Figure 4-1
as Area 1, Area 2 and Area 3. Area 1 is a 400-foot by 400-foot area to the south and
southwest of the pond where sediment dredged from the pond was placed. Area 2 is a 350-
foot by 300-foot area between former Building T30 and the western drainage ditch. Area 3
is a 200-foot by 300-foot area between Building 2084 and the western drainage ditch. In each
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of these areas, surface soil samples are proposed to be performed on a 100-foot by 100-foot
grid. Sampling on a grid of this size will result in the collection of 25 samples in Area 1, 20
samples in Area 2 and 12 samples in Area 3.

The samples collected in Areas 1 and 2 for the ESI contained high levels of total chromium.
To choose which surface soil samples in these areas should undergo the full Level IV
analyses, and to choose locations to collect subsurface soil samples, each of the proposed
surface soil samples shown in Figure 4-1 willbe collected, submitted to the lab, and screened
for total chromium. The chromium screening analysis is considered to be Level II quality
data. The chromium screening analysis will be the same procedure as the Level IV analysis,
but the screening analyses will not be supported by a NYSDEC ASP Category B deliverable,
and is therefore Level II quality data. Based on the screening results, the 13 samples in Area
1 with the highest concentrations of total chromium will undergo the Level IV analyses
described in Section 4.2.7, Analytical Program. In Area 2, the 10 samples with the highest
concentrations of chromium will undergo the Level IV analyses.

In Area 3, the primary contaminants of concern are SVOCs, so none of the surface soil
samples will be screened for chromium. All of the surface soil samples collected in Area 3
will undergo the Level IV analyses.

The chromium screening data will be used to choose locations to perform soil borings in
Areas 1 and 2. The proposed surface soil samples in those areas will be collected and
submitted to the lab on a daily basis, they will be screened for chromium, and the chromium
screening data will be available within 24 hours of the lab receiving the samples. In Area 1,
one soil boring will be performed in each of the three surface soil sample locations with the
highest concentrations of chromium. In Area 2, one soil boring will also be performed at
each of the three surface sample locations with the highest concentration of chromium.

In addition to the surface soil samples proposed to be collected from Areas 1,2 and 3, seven
surface soil samples are proposed to be collected in the eastern portion of the site. No soil
data was collected from this area during the ESI. Building 2073 has been used as a
ammunition renovation workshop since the 1950s, and waste containing explosive compounds
may have been released near the building. Four surface soil samples are proposed to be
collected around this building. The purpose for the berm that is located to the northwest of
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Building 2073 is unknown. Three surface soil samples have been proposed to be collected
in the area of the berm to determine the potential for contaminants to have been released

there.

Also, three surface soil samples willbe collected around sample location SS4-7, where several
semivolatile organic compounds were detected for the ESI. These samples will help
determine if the semivolatiles previously detected are part of a larger, more significantly

impacted area.

And, four samples will be collected from around the former building located approximately
350 feet east-southeast of the pond. These samples will be collected from locations
immediately outside the walls of the former building.

Lastly, four samples will be collected from areas that may be been impacted by dumping,
specifically the cleared area at the end of an unpaved road in the southern portion of the site.
The actual sample locations will be determined in the field based on historical usage and
visual evidence.

Surface soil sampling procedures are described in Appendix A, Field Sampling and Analysis
Plan. The samples will be tested according to the analyses specified in Section 4.2.7,
Analytical Program.

4232 Subsurface Soil Sampling Program

A total of 18 soil borings are proposed to be performed. Twelve of the 18 proposed soil
boring locations are shown in Figure 4-1. The six soil boring locations that are not shown
on Figure 4-1 will be determined from the chromium screening data from the surface soil
sampling grids, as described above.

Eleven of the soil borings will be performed in the three areas where the surface soil
sampling grids are proposed, also shown in Figure 4-1. Five soil borings are proposed to be
performed in Area 1; four soil borings are proposed to be performed in Area 2; and two soil
borings are proposed to be performed in Area 3.

In Area 1, a soil boring will be located at each of the two surface sample locations from the
ESI that contained the highest concentrations of chromium, SS4-4 and SS4-5. Based on the
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screening data from the proposed surface soil samples, three additional soil borings will be
located at each of the three screening locations with the highest concentrations of chromium.

In Area 2, a soil boring will be performed on the foundation of former Building T30. Based
on the screening data from the proposed surface soil samples, three additional soil borings
will be performed at each of the three screening locations with the highest concentrations of

chromium.

In Area 3, the proposed locations for the two soil borings to be performed are shown in
Figure 4-1. Because the primary contaminants of concern in Area 3 are SVOCs no chromium
screening will be performed on the surface soil samples to be collected in this area. One of
the soil borings has been located adjacent to the southwest side of Building 2084 and the
second soil boring has been located to the southwest of Building 2084 in a small drainage
swale that flows into the western drainage ditch. The soil boring located adjacent to Building
2084 will be completed as a monitoring well.

Two soil borings will be performed in the vicinity of Building 2076. The proposed locations
for the soil borings, as shown in Figure 4-1, are to the northeast and to the northwest of the
Building. Based upon the results of the proposed geophysical surveysto be performed in that
area, the soil borings will be moved if a tank or a pit is located. If a tank or pit is located,
the soil borings will be located either directly on top of or downgradient of the tank or pit.

Four soil borings will also be performed in the vicinity of the existing building foundation that
is located to the northwest of the location of the former Munitions Washout Building. This
building is suspected to have been a decontamination building for workers or for equipment
as part of the munitions washout operation. Currently, there is no indication that one side
of the building was more susceptable to a release than another. To assess whether
decontamination water was released in the vicinity of the building, soil borings will be
performed on all four sides of the building.

One background soil boring will be performed approximately 250 feet southeast of building
2073 (Figure 4-1).

Soil borings will be performed by the continuous split-spoon method. Samples will be
collected every two feet from the ground surface to the bottom of the soil boring. In the soil
borings to be performed in Area 3, near building 2076 and near the suspected

Page 4-7
July, 1996 K:\Seneca\RIFS\SEAD4\Sect-4






SENECA SEAD-4 RI/FS PROJECT SCOPING PLAN DRAFT-FINAL REPORT

decontamination building foundation, two subsurface soil samples will be selected from each
soil boring along with a 0-2" surface soil sample to be submitted for chemical testing. Because
each of the soil borings that are proposed to be performed in Areas 1 and 2 are to be
performed in the same location where a surface soil sample (0-2") has been collected, an
additional 0-2"sample will not be collected for the soil boring. The criteria for the selection
of the subsurface soil samples submitted to the lab for chemical testing is provided in
Appendix A, Field Sampling and Analysis Plan.

Additional soil samples willbe collected from two soil boring locations and analyzed for grain
size, total organic carbon, cation exchange capacity, pH, and density. The two soil borings
from which these additional samples will be chosen at random from the 18 soil borings that
are proposed to be performed. At the chosen soil boring locations, three samples will be
collected: one from the surface, one from below the water table and one from an

intermediate depth.

The soil sampling will be performed until split-spoon refusal is encountered. The soil boring
(i.e., augering) will continue until auger refusal is reached. Auger refusal for this project is
defined in Appendix A, Field Sampling and Analysis Plan. Soil boring procedures are
described in Appendix A, Field Sampling and Analysis Plan.

4233 Soil Sampling Summary

Eighty-seven (87) surface soil samples will be collected: 25 samples will be collected from
Area 1; 20 samples will be collected from Area 2; 12 samples will be collected from Area 3,
7 samples will be collected from the eastern portion of the site, 3 samples will be collected
from locations north of the water tank and berm near Building 2079, 4 samples will be
collected from around the former building 350 feet east-southeast of the pond, 4 samples will
be collected from the cleared area a the end of the unpaved road in the southern portion of
the site, and 12 surface soil samples will be collected as part of soil borings to be performed.
Also, Thirty-six (36) total subsurface soil samples will be collected from the 18 proposed soil
borings. The soil sampling procedures are described in Appendix A, Field Sampling and

Analysis Plan.

All surface soil samples collected in Areas 1 and 2 (a total of 45 samples) will be screened
for chromium. In Area 1, the 13 samples that have the highest concentrations of chromium
and in Area 2, the 10 samples with the highest concentrations of chromium (a total of 23
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samples) willundergo the full analyses specified in section 4.2.7,Analytical Program. The 12
surface soil samples collected in Area 3, the 7 surface soil samples collected from the eastern
portion of the site, the 4 surface soil samples from the former building location, the 3 surface
soil samples near the water tank and berm, the 4 surface soil samples from the cleared area,
and all of the soil samples collected from the soil borings (a total of 80 samples) will undergo
the full analyses specified in Section 4.2.7, Analytical Program.

424 Surface Water and Sediment Investigation

A review of the of the surface water and sediment samples collected for the ESI indicates
that these media have been impacted by metals, SVOCs and pesticides. The presence of
pesticides is probably not due to the activities at the Munitions Washout Facility, rather, these
compounds may be due to the use of the land for farming before 1941 when the Army bought
the property. The metals and the SVOCs, however, are probably the result of activities at
the Munitions Washout Facility. To further refine the locations of potential source areas, and
to define the fullest extent of impacts, an extensive surface water and sediment sampling
program is proposed. Surface water and sediment samples are proposed to be collected at
200-foot intervals along the entire length of the two main drainage ditches at the site.
Samples are also proposed to be collected in many of the smaller drainage ditches at the site
and in Indian Creek. A total of 46 surface water and sediment samples willbe collected (42
from on-site and 4 from Indian Creek).

The proposed locations for 42 surface water and sediment samples to be collected on-site are
shown in Figure 4-2. Surface water and sediment sampling will be conducted in areas of
SEAD-4 that have the potential for acting as an exposure pathway, transporting contaminants
off-site or infiltrating into the soil and percolating to groundwater. The surface water and
sediment sampling procedures are described in Appendix A, Field Sample and Analysis Plan.
The surface water and sediment samples will be tested according to the analyses described in
section 4.2.7, Analytical Program.

Because it was reported by a former SEDA employee that wastewater from the washout
process may have been released in Indian Creek, surface water and sediment samples will be
collected from there as well. A total of four surface water and sediment samples will be
collected from Indian Creek. Two samples are proposed to be collected upstream of Indian
Creek Road and two sample are proposed to be collected downstream of Indian Creek Road.
The surface water and sediment samples from Indian Creek will also be used to assess the
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presence and extent of impacts from SEAD-11. The locations of the surface water and
sediment samples to be collected in Indian Creek for the SEAD-4 RI/FS are shown in Figure
4-2. SEAD-4, which could not be shown on Figure 4-2 because of the scale of the map, is
located approximately 600 feet east of sample location SW/SD4-51.

4.2.5 Groundwater Investigation

The locations of proposed and existing monitoring wells are shown in Figure 4-3. The goals
of the groundwater investigation during the RI are to determine the extent of groundwater
contamination, to characterize the aquifer and to determine the direction and rate of
groundwater flow. To accomplish this, eight monitoring wells will be installed in addition to
the five existing monitoring wells at the Munitions Washout Facility. All monitoring wells will
be screened in the till/weathered shale aquifer. Because the potential for vertical migration
of the constituents of concern at SEAD-4 (metals and semivolatiles) is low (Section 3.1.1.3
and Section 3.1.1.4),no paired (or bedrock) wells are proposed at SEAD-4.

The pond water has been demonstrated to contain metals concentrations exceeding the
respective. TAGM values, and the monitoring wells located downgradient of the pond
contained two metals at concentrations higher than their respective TAGM values. To
further monitor the infiltration and percolation of the impacted surface water from the pond
to the groundwater three additional monitoring wells are proposed to supplement the
monitoring well that already exists downgradient of the pond. The three monitoring wells are
spaced approximately 150 feet from each other and from the existing monitoring well. The
monitoring wells are placed so that radial flow away from the area of the pond may be

monitored.

Also, to investigate the possibility of radial flow from the pond a staff guage will be installed
in the pond and surveyed.

Surface and subsurface samples collected from the soil boring that was located immediately
to the west of former Building T30 contained metals that exceed the respective TAGM
values. To monitor the groundwater in this area, a monitoring well is proposed to be installed
at the location where soil boring SB4-10 was performed.
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Because Building 2084 appears to be a source of the metals and SVOC impacts identified in
the western drainage ditch, a monitoring well will be installed directly downgradient of
Building 2084.

Buildings 2085 was the main receiving building for munitions that came to the site for
renovation or washout, and Building 2078 was one of the main ammunition renovation
workshops. Either of these buildings may be a source of metals, SVOCs or explosive
compounds, and a monitoring well is proposed immediately downgradient of each.

An additional background monitoring well has been proposed on the northeast edge of the
site to supplement the existing background monitoring well at the eastern edge of the site.

Monitoring well installation and development procedures for overburden monitoring wells are
described in Appendix A, Field Sampling and Analysis Plan. All monitoring wells will be
properly developed prior to sampling. Groundwater sampling procedures are described in
Appendix A, Field Sampling and Analysis Plan. Two separate rounds of groundwater
sampling willbe performed. The groundwater samples willbe tested according to the analyses
described in section 4.2.7, Analytical Program.

Aquifer testing will be performed at the 13 monitoring wells. In-situ hydraulic conductivity
tests will be performed on the 13 monitoring wells using either a rising or falling head test.
Three rounds of water levels will be measured at each of the monitoring wells at SEAD-4 to
further define the groundwater flow at the site. Procedures for in-situ conductivity tests and
water level measurements are outlined in Appendix A, Field Sampling and Analysis Plan.

42.6 Ecological Investigation

The following procedure for the ecological investigation was developed from the New York
State Department of Environmental Conservation (NYSDEC) Fish and Wildlife Impact
Analysis for Inactive Hazardous Waste Sites (1994). The purpose of the ecological
investigation is to determine if aquatic and terrestrial resources have been affected by a
release of contaminants from the site. The investigation willbe completed in two parts. The
first part will be the site description, which will involve the accumulation of data describing
the physical characteristics of the site, as well as the identification of aquatic and terrestrial
resources present or expected to be present at the site. The second part will be the
contaminant-specific impact analysis, which involves the determination of whether the
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identified aquatic and terrestrial resources have been impacted by contaminants that have
been released at the site. The second part of the ecological investigation is dependent upon
the chemical analyses of the samples collected for the RI, described in Sections 4.2.3through
4.2.5.

The ecological investigation will involve wetlands delineation. Recently the U.S. Fish and
Wildlife Service mapped all of the wetlands on the 10,000 acre SEDA site as part of the
BRAC closure of the depot. And these wetland maps will provide the basis for the wetland
maps developed for SEAD-4 and the reach of Indian Creek from which surface water and
sediment samples will be performed. And, if necessary wetlands will be mapped using the
methods described in the Generic RI/ES Work Plan.

The ecological investigation and the chemical characterization of various media on-site
provides information that will be used for the Ecological Risk Assessment. This assessment
will follow the "Procedural Guidelines for Ecological Risk Assessment at U.S. Army Sites",
(Edgewood Research, Development & Engineering Center, ERDEC-TR-221; December,
1994) which is patterned after the paradigm put forward in the 1992 EPA report entitled
"Framework for Ecological Risk Assessment."

4.2.6.1 Site Description

The purpose of the site description is to determine whether aquatic and terrestrial resources
are present at the site and if they were present at the site prior to contaminant introduction;
and if they were present prior to contaminant introduction, to provide the appropriate
information to design a remedial investigation of the resources. The information to be
gathered includes site maps, descriptions of aquatic and terrestrial resources at the site, the
assessment of the value of the aquatic and terrestrial resources, and the appropriate
contaminant-specific and site-specific regulatory criteria applicable to the remediation of the
identified aquatic and terrestrial resources.

A topographic map showing the site and documented aquatic and terrestrial resources within
a two mile radius from the site will be obtained. The aquatic and terrestrial resources of
concern are Significant Habitats as defined by the New York State Natural Heritage Program;
habitats supporting endangered, threatened or rare species or species of concern; regulated
wetlands; wild and scenic rivers; significant coastal zones; streams; lakes; and other major

resources.
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A map showing the major vegetative communities within a half mile radius of the site will be
developed. The major vegetative communities will include wetlands, aquatic habitats,
NYSDEC Significant Habitats, and areas of special concern. These covertypes will be
identified using the NYSDEC Natural Heritage Program descriptions and classifications of

natural communities.

To describe the covertypes at the site, the abundance, distribution, and density of the typical
vegetative species will be identified. To describe the aquatic habitats at the site, the
abundance and distribution of aquatic vegetation will be identified. @ The physical
characteristics of the aquatic habitats will also be described and will include parameters such
as the water chemistry, water temperature, dissolved oxygen content, depth, sediment
chemistry, discharge, flow rate, gradient, stream-bed morphology, and stream classification.

The aquatic and terrestrial species that are expected to be associated with each covertype and
aquatic habitat will be determined. In particular, endangered, threatened and rare species,
as well as species of concern, will be identified. Alterations in biota, such as reduced
vegetation growth or quality will be described. Alterations in, or absence of, the expected
distribution or assemblages of wildlife will be described.

A qualitative assessment will be conducted evaluating the ability of the area within a half mile
of the site to provide a habitat for aquatic and terrestrial species. The factors that will be
considered willinclude the species’ food requirements and the seasonal cover, bedding sites,
breeding sites and roosting sites that the habitats provide.

The current and potential use of the aquatic and terrestrial resources of the site by humans
will be assessed. Included with the assessment of the site, the area within a half mile of the
site, documented resources within two miles of the site, and documented resources
downstream of the site that are potentially affected by contaminants will also be assessed.
Human use of the resources that will be considered will be activities such as hunting, fishing,
wildlife observation, scientific studies, agriculture, forestry, and other recreational and

economic activities.

The appropriate regulatory criteria will be identified for the remediation of aquatic and
terrestrial resources and will include both site-specific and contaminant-specific criteria.
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42.6.2 Contaminant-Specific Impact Analysis

Information from the site description developed in Section 4.2.6.1 and from the
characterization of the contaminants at the site developed from the results of the RI will be
used to assess the impacts of contaminants on aquatic and terrestrial resources. The impact
analysis will involve three steps, each using progressively more specific information and fewer
conservative assumptions and will depend upon the conclusion reached at the previous step
regarding the degree of impact. If minimal impact can be demonstrated at a specific step,
additional steps will not be conducted.

Pathway Analysis

A pathway analysis will be performed identifying aquatic and terrestrial resources,
contaminants of concern and potential pathways of contaminant migration and exposure.
After performing the pathway analysis, if no significant resources or potential pathways are
present, or if results from field studies show that contaminants have not migrated to a
resource along a potential pathway, the impact on aquatic and terrestrial resources will be
considered to be minimal and additional impact analyses will not be performed.

Criteria-Specific _Analysis

Presuming that the presence of contaminated resources and pathways of migration of site-
related contaminants has been established, the contaminant levels identified in the field
investigation willbe compared with available numerical criteria or criteria developed according
to methods established as part of the criteria. If contaminant levels are below criteria, the
impact on resources will be considered to be minimal and additional impact analyses will not
be performed. If numerical criteria are exceeded or if they do not exist and cannot be
developed, an analysis of the toxicological effects will be performed.

Analysis of Toxicological Effects

The analysis of toxicological effects is based on the assumption that the presence of
contaminated resources and pathways of migration of site-related contaminants has been
established. The purpose of the analysis of toxicological effects is to assess the degree to
which contaminants have affected the productivity of a population, a community, or an
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ecosystem and the diversity of species assemblages, species communities or an entire

ecosystem through direct toxicological and indirect ecological effects.

A number of approaches are available to conduct an analysis of toxicological effects. One
or more of the four following approaches will be used to assess the toxicological effects.

Indicator Species Analysis-A toxicological analysis for a indicator species will be used
if the ecology of the resource and the exposure scenarios are simple. This approach

assumes that exposure to contaminants is continuous throughout the entire life cycle
and does not vary among individuals.

Population Analysis-A population level analysis is relevant to and will be used for
the evaluation of chronic toxicological effects of contaminants to an entire population

or to the acute toxicological effect of contaminant exposure limited to specific classes

of organisms within a population.

Community Analysis- A community with highly interdependent species including
highly specialized predators, highly competitive species, or communities whose

composition and diversity is dependent on a key-stone species, will be analyzed for
alternations in diversity due to contaminant exposure.

Ecosystem Analysis-If contaminants are expected to uniformly affect physiological
processes that are associated with energy transformation within a specific trophic

level, an analysis of the effects of contaminant exposure on trophic structure and
trophic function within an ecosystem will be performed.  Bioconcentration,
bioaccumulation, biomagnification, etc., are concepts that may be used to evaluate the
potential effects of contaminant transfer on trophic dynamics.

July, 1996
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4.2.7 Analytical Program

A total of 45 surface soil samples will be collected for Level II total chromium screening. A
total of 89 soil samples, 6 soil/debris samples, 13 groundwater samples and 46 surface water
and sediment samples will be collected from SEAD-4 for Level IV analyses. All of these
samples will be analyzed for the following: Target Compound List volatile organic compounds
(EPA Method 524.2 on groundwater), semivolatile organic compounds (SVOCs), pesticides/
polychlorinated biphenyls (PCBs), Target Analyte List metals and cyanide according to the
NYSDEC Contract Laboratory Program Statement of Work; explosive compounds by EPA
Method 8330; and nitrate-nitrogen by EPA Method 352.1. Additional analyses to be
performed on specific media are provided below.

Six (6) subsurface samples from two soil boring locations will be tested for TOC, grain size
distribution (including the distribution within the silt and clay size fraction), cation exchange
capacity, pH and density. The 13 groundwater samples will be analyzed for volatile organic
compounds by EPA Method 524.2. The 46 surface water samples will also be analyzed for
pH, hardness, TOC, total suspended solids, total dissolved solids, alkalinity, ammonia,
nitrate/nitrite-nitrogen, and phosphate. The 46 sediment samples will also be analyzed for
TOC, grain size distribution (including the distribution within the silt and clay size fractions),
cation exchange capacity, pH and density. The methods by which these analyses will be
performed are given in Appendix C, Chemical Data Acquisition Plan.

Quality Assurance/Quality Control (QA/QC) sampling requirements are described in Section
5.3 of Appendix C, Chemical Data Acquisition Plan. Analyses for all of the media to be
sampled are summarized in Table 4-1. A detailed description of these methods, as well as lists
of each compound included in each of the categories is presented in Appendix C, Chemical
Data Acquisition Plan.

428 Surveyin

Surveying will be performed at SEAD-4 for the following purposes:

. Locate all of the environmental sampling points

° Map the direction and compute the velocity of groundwater movement

o Serve as the basis for volume estimates of impacted soil and sediment which may
require a remedial action

° Map the extent of any impacted groundwater above established ARAR limits
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Tabtle 4-4

Summary of Sampling and Analyses

Seneca Army Depot Activity
SEAD4
VOCs SVOCs Explosives Pest/Pcbs Metals Nitrate-Nitrogen Grain Size* pH Hardness TSS TDS Alkalinity i Phosphate | Cat Ex Cap. | Density TOC
NYSDEC EPA NYSDEC EPA NYSDEC NYSDEC EPA ASTM EPA EPA EPA EPA EPA EPA EPA EPA COE EPA
TCL Method TCL etho Tet Chromium TAL Method Method Method Method ethod | Method | Method Method Method Method Method Method
MEDIA NYSDEC CLP [524.2 rev. 4| NYSDEC CLP 8330 NYSDEC CLP | Screening | NYSDEC CLP | MCAWW 353.2 D:422-63 150.1/90454 130.2 1680.2 160.4 310.4/310.2 | 350.1/350.2 385.2 8081 1110 415.1/Lloyd Kahn*
Soil Surface 56 0 56 56 56 45 56 56@ 2 2 0 0 0 0 0 0 2 2 2
Subsurface 44 0 44 44 44 0 44 4Q 4 4 0 0 0 0 0 0 4 4 4
Soil/Debris 8 0 [ 6 [} 0 6 0 1) 0 0 ] 0 0 0 0 0 0 0
(ouiidl
Groundwater 0 13 13 13 13 1) 13 173 0 0 0 0 0 0 0 0 0 0 0
ISurface water 46 0 46 48 48 [ 46 46 0 43 43 43 43 43 43 4 ] 0 43
Sediment 48 0 46 46 46 0 46 46@ 43 0 0 0 0 0 43 43 43 43 43
Notes:

1) * Grain size analysis includes determination of the grain size distribltion within the sikt and clay size fraction.

2) @ Method for soil samples will be modified. For soils, 2 known quarntity of soil will be mixed with a known volume of water, stirred, then fitered to form an aqueous extract.

3) # Method 9045 will be used for soil samples. Method 150.1 will be used for water samples,

4) * Method 415.1 will be used for water and the Liyod Kahn Method will be used for soils.

5)  QAJQC samples are not included in the totals shown above. QA/QC sampling requirements are described in Section 5.3 of Appendix C of the Generic Installation RI/FS Workplan.
8) EPA = Environmental Protection Agency

7) ASTM = American Society for Testing and Materials

8) COE = Corps of Engineers
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The location, identification, coordinates and elevations of all the control points recovered
and/or established at the site and all of the soil borings, monitoring wells (new and existing)
and all surface soil, sediment and surface water sampling points and the staff gauge will be
surveyed and plotted on the site base map to show their location with respect to surface
features within the project area. Site surveys will be performed in accordance with good land
surveying practices and will conform to all pertinent state laws and regulations governing land
surveying. The surveyor shall be licensed and registered in New York. A detailed discussion
of the site field survey requirements is presented in Appendix A, Field Sampling and Analysis
Plan.

43 DATA REDUCTION, ASSESSMENT AND INTERPRETATION

Data reduction, assessment, and interpretation is discussed in the Generic Installation RI/FS
Workplan that serves as a supplement to this RI/FS Project Scoping Plan.

To determine if the air pathway is significant, air dispersion modeling willbe performed. The
protocol described in the Superfund Exposure Assessment Manual (EPA, 1988) will be
followed in order to evaluate the total emission rates for this transport mechanism. This
method is further defined in Agricultural Handbook No. 346, "Wind Erosion Forces in the
United States and Their Use in Predicting Soil Loss," (USDA, 1968). This technique, which
estimates annual losses of surface soil to wind erosion, will be used to estimate the potential

particulate emissions of hazardous constituents associated with the surface soils at the site.
The results of the dispersion modeling will provide useful information for the risk assessment.

44 BASELINE RISK ASSESSMENT

The baseline risk assessment is discussed in the Generic Installation RI/FS Workplan that serves
as a supplement to this RI/FS Project Scoping Plan.

Because SEDA has recently been added to the BRAC list, the scenarios evaluated in the
baseline risk assessment will be based on the community reuse plan, as described in BRAC
guidance. Therefore, the future receptors currently listed in the Risk Assessment section of
the Generic Installation RI/FS workplan will be revised when the community reuse plan is

written.
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4.5 DATA REPORTING

Data reporting is discussed in the Generic Installation RI/FS Workplan that serves as a
supplement to this RI/FS Project Scoping Plan.

4.6 TASK PLAN SUMMARY FOR THE RI

General information about the Task Plan Summary is given in the Generic Installation RI/FS
Workplan that serves as a supplement to this RI/FS Project Scoping Plan.

A detailed Task Plan Summary that indicates the number and type of samples to be collected
at SEAD-4 is provided in Table 4-1.
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5.0 TASK PLAN FOR THE FEASIBILITY STUDY (FS)

The task plan for the FS is given in the Generic Installation RI/FS Workplan that serves as a
supplement to this RI/FS Project Scoping Plan.

5.1 DEVELOPMENT OF OBJECTIVES

A discussion of the development of objectives for the FS is given in the Generic Installation RI/FS
Workplan that serves as a supplement to this RI/FS Project Scoping Plan.

5.2 SCREENING OF ALTERNATIVES

A discussion of the screening of alternatives for the FS is given in the Generic Installation RI/FS
Workplan that serves as a supplement to this RI/FS Project Scoping Plan.

Additionally, as part of the FS process, at least one innovative technology will be evaluated
for the Munition Washout Facility.

53 DETAILED ANALYSIS OF ALTERNATIVES

A discussion of the detailed analysis of alternatives for the FS is given in the Generic Installation
RI/FS Workplan that serves as a supplement to this RI/FS Project Scoping Plan.

Additionally, as part of the FS process, at least one innovative technology will be evaluated
for the Munition Washout Facility.

5.4 TASK PLAN SUMMARY FOR THE FS

The task plan summary for the FS is given in the Generic Installation RI/GS Workplan that serves
as a supplement to this RI/FS Project Scoping Plan.

The remedial action cost estimate for the RI/FS report will be prepared in accordance with
ER 1110-3-1301. Additionally, the estimate for the selected plan will be prepared using
MCASES Gold Software, and structured using the Remedial Action Work Breakdown
Structure (RA-WBS).
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6.0 PLANS AND MANAGEMENT

The purpose of this workplan is to present and describe the activities that will be required
for the site Remedial Investigation/Feasibility Study at SEAD-4. The Field Sampling and
Analyses Plan (Appendix A), details procedures which will be used during the field activities.
Included in this plan are procedures for sampling soil, sediment, surface water, fish, shellfish
and groundwater. Also included in this plan are procedures for developing and installing
monitoring wells, measuring water levels and packaging and shipment of samples.

The Health and Safety Plan (Appendix B) details procedures to be followed during field
activities to protect personnel involved in the field program.

The Chemical Data Acquisition Plan (Appendix C) describes the procedures to be
implemented to assure the collection of valid data. It also describes the laboratory and field
analytical procedures which will be utilized during the RI. The contracted laboratory is
Inchape Testing Services (Aquatec Laboratory).

6.1 SCHEDULING
The proposed schedule for the RI/FS at SEAD-4 is shown in Figure 6-1. Because the start
date was unknown at the time of the preparation of this Scoping Plan, the times indicates are
relative to arbitrary start data.

6.2 STAFFING

The staffing for the RI/FS at SEAD-4 is shown on Figure 6-2.
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Figure 6-1

Project Schedule for SEAD-4 (start date is uncertain)

January I February [ March ] April T May June | July | August 1

ID_ |Task Name Duration Start Finish 1/5 (1121191726 | 2/2 | 2/9 T2r6[2/23 [ 32 | 3/9 [3/16 | 323 [3/30 | 4/6 [ 4/13 [ 4/20 [4/27 | &4 | 511 | 5/18 1525 61 | 6/8 | 615.] 6/22 [ 6/29] 7/6 [7/13]7/20]7/27 | 8/3 | 810 | 8/17 | 8224 | 8/31

1 Building Inspection 6d Mon 1/6/97 | Mon 1/13/97

2 Mark Geophysical Locations 1d| Tue 1/14/97| Tue 1/14/97

3 EM Survey (15 lines at 400" ea) 3dj] Wed 1/15/97 Fri 1/17/97 |

4 GPR Survey (15 lines at 400’ ea) 3d|{ Mon 1/20/97| Wed 1/22/97

5 Magnetic Locator/backhoe (at outfall) 2d Thu 1/23/97 Fri 1/24/97

6 Mark Sample locations 2d| Mon 1/27/97 Tue 1/28/97

7 Surface Soil Sampling ad| Wed 1/29/a7F Mon 2/10/97

8 Surface Water/Sediment Sampling 12d Tue 2/11/97 | Wed 2/26/97

9 Ecological investigation 21d| Mon 1/27/97| Mon 2/24/97

10 | Soil Borings 9d Thu 2/27/97 Tue 3/11/97

11 [Monitoring Well Installation 8d| Wed3/12/97 Fri 3/21/97

12 |Monitoring Well Development 4d) Mon 3/24/97| Thu3/27/97

13 | Ground Water Sampling 1 7d Thu 4/17/97 Fri 4/25/97

14 | Groundwater Sampling 2 6d| Wed7/23/97| Wed 7/30/97

15 |Water Level Measurements 1 1d Fri 3/28/97 Fri 3/28/97

16 [Water Level Measurements 2 idy  Thud/17/97| Thu4/17/97

17 | Water Level Measurements 3 1d| Wed7/23/97| Wed 7/23/97

18 | Aqufier Testing 4d; Mon 4/28/97 Thu 5/1/97

19 | Sample Analysis 141d Fri1/3107| Thu 8/14/97

22 [Data Validation 1 63d Fri2/28/97| Mon 5/26/97

23 |Data Validation 2 7d Fri 8/22/97 Mon 9/1/97

24 | Surveying 1 3d Mon 1/6/97 Wed 1/8/97

25 | Surveying 2 14d| Mon 3/24/97 Wed 4/9/97

26 |Field Activity Reports 65d Wed 2/5/97 Mon 5/5/97 ; E

31 |Field Sampling Letter Reports 1d) Wed 4/16/97 | Wed 4/16/97
Project: Task rolled up task

Date: Fri 7/19/96
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APPENDIX A

FIELD SAMPLING AND
ANALYSIS PLAN






Appendix A information is contained in the Generic Installation
RI/FS Workplan that serves as a supplement to this RI/FS Project
Scoping Plan






APPENDIX B

HEALTH AND SAFETY PLAN






Appendix B information is contained in the Generic Installation
RI/FS Workplan that serves as a supplement to this RI/FS Project
Scoping Plan






APPENDIX C

CHEMICAL DATA AQUISITION PLAN






Appendix C information is contained in the Generic Installation
RI/FS Workplan that serves as a supplement to this RI/FS Project
Scoping Plan
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UNITED STATES DEPARTMENT OF INTERIOR
FISH AND WILDLIFE SERVICES ENDAGERED AND
THREATENED SPECIES LETTER






Appendix D information is contained in the Generic Installation
RI/FS Workplan that serves as a supplement to this RI/FS Project
Scoping Plan
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RESPONSE TO REVIEW COMMENTS






EPA

General Comments

Comment #1

Response #1

Comment #2

Response #2

Specific Comments

Comment #1

Response #1

Comment #2

Response #2

Comments for
Draft SEAD-4 Project Scoping Plan
for Performing a CERCLA Remedial Investigation/
Feasibility Study (RI/FS) at the Munitions Washout
Facility and Leach Field

In several locations throughout the document ES states that groundwater
samples exceed the TAGM values. This is an incorrect as TAGM values
are soil cleanup objectives, and not groundwater guidance values. ES
should use Federal MCLs and the NYSDEC Class GA standards in
comparison to existing groundwater analytical data.

Agreed. Groundwater analytical data will be compared to NYSDEC
Class GA Standards and Federal MCLs in the RI that will be prepared for
SEAD-4. As a note, both NYSDEC Class GA and EPA MCLs were
provided in Table 3-3. The references to TAGM values for groundwater
samples has been changed on page 3-37.

The table of contents is missing the appropriate page numbers.

Agreed. Page numbers have been added to the Table of Contents.

Page 3-2, p4: The third building which is referenced appears on the site
map to be closer to 300 feet from the washout building than the 400 feet
cited in the text.

Agreed. The distance to the third building has been changed to
“approximately 300 feet” on Page 3-2, as noted in the comment.

Page 3-4, p3: The text should more clearly define the nature of the
“several underground piping structures” in the area of the suspected leach
field. Subsequently on Page 3-12 text indicates that the GPR survey
detected “no pronounced linear anomalies or pipes” in this area. If this is
the case, how was the presence of “piping structures” determined? Also,
an outfall to a drainage ditch is mentioned in the text. Is it possible to
televise or otherwise trace (such as by trenching) this structure since it
appears that it may have been a significant contaminant transport route?

Agreed. The text on Page 3-4 has been modified to include an explanation
of how the presence of piping structures was determined on this portion of
the site. With regard to the second part of the comment that refers to the






Comment #3

Response #3

Comment #4

Response #4

Comment #5

Response #5

Comment #6

Response #6

Comment #7

outfall, we proposes to use geophysics and, if necessary, a backhoe to
trace the outfall pipe to its source . The text was changed in Section 4.2.2
to reflect the added field investigations.

Figure 3-7: The data presented on this figure have been rounded to the
nearest tenth of a foot. However, the data presented in Table 3-1 is shown
to the nearest 0.01 feet. The data presented in the figure should be the
same as shown in the table and the contouring should be checked.

Agreed. The data presented on Figure 3-7 has been changed to the nearest
0.01 feet, as shown in Table 3-1.

Figure 3-8: The symbol presented for the surface water/sediment
sampling locations is not consistent between the legend and the main body
of the figure. The sampling location SB4-1, was not found on the figure.

Agreed. The symbol for the surface water/sediment sampling locations
(SW/SD4-1 and SW/SD4-2) was refined so that it is consistent with the
symbol used in the legend. Also, the borings SB4-1 through SB4-5 were
identified on Figure 3-8; they are associated with wells MW4-1 through
MW4-5.

Section 3.2, Page 3-69: If the future plans for the facility and the future
use scenarios will be proposed as part of the feasibility study as indicated
in the current text, it is not clear how the future use scenarios will be
evaluated in the baseline risk assessment; this statement should be
clarified.

Agreed. The text on page 3-69 has been modified so that it is clear that,
although future use scenarios are developed for SEAD-4 for the risk
assessment (Section 3.2.3), the actual future use at SEAD-4 will be
determined by the Army according to BRAC regulations.

Page 3-73, Bullet 3;: The need for the comparison of the data to other
sites is unclear, since the surface water/sediment samples collected from
this site are most likely to be affected by upgradient sources rather that
regional sources. The samples collected from this site should be
compared to upgradient sampling locations.

Agreed. the text on page 3-73 has been modified to state that the sediment
data from SEAD-4 will be compared to background sediment data from
SEAD-4.

Section 4.2.1, Building Inspection: Based on the results of the building
inspections, additional samples from floor drains, vents/exhaust fans, ctc.
may be appropriate.






Response #7

Comment #8

Response #8

Comment #9

Agreed. Based on the results of the building inspections, one sample from
each building will be collected. Details of the sampling are presented in
Section 4.2.1.

Section 4.2.3.1: During the ESI, a single soil boring (SB4-6) was
conducted to the southwest of the former building location which is
approximately 350 feet east-southeast of the pond. While the results of
soil samples for SB4-6 did not indicate contamination, several surface soil
samples in the immediate vicinity of the former building should be
collected to confirm these results.

During the ESI, several semivolatile compounds were detected below
TAGM values in surface sample SS4-7, located at the northern edge of
the berm to the northeast of the washout building. The surface soil
sampling program proposed in the work plan does not include any
additional sampling in this area to evaluate if this sample was from the
margin of an area of higher contamination. Several surface soil samples
should be collected from this area to confirm the previous sampling result.

The figure used in this section shows a cleared area of land approximately
800 feet to the southwest of the pond with a connecting road to the North
South Baseline Road. Has the prior use of this area been determined?
Based on the available information for this area, surface soil sampling
may be appropriate.

Agreed. Four surface soil samples have been proposed immediately
outside the walls of the former building located approximately 350 feet
east-southeast of the pond. These samples will address any impacts that
may not have been detected in the soil samples collected from SB4-6
during the ESI.

Agreed. Three additional samples have been proposed to be collected
around sample SS4-7 to evaluate the hypothesis that the semivolatile
organics detected during the ESI are part of an area of higher impacts.

Agreed. While there is no direct evidence of historical release in this area,
the dirt road that leads to this area is suspect and it could have been used
for access and disposal of materials related to the Munitions Washout
Facility. Therefore, to address this area, four surface soil samples will
collected. The text on page 4.2.3.1 was modified to include this added
sampling.

Section 4.2.3.1, Page 4-4, p4: The use of laboratory screening for
chromium is appropriate for surface soil samples. However, the work
plan proposes to use this screening to select only the most contaminated
soil samples for Level IV analysis. A small percentage of samples which
the Level II screening indicates which are “clean” should also be
submitted for Level IV analysis to confirm that the screening is not biased
low.






Response #9

Comment #10

Response #10

Comment #11

Response #11

Comment #12

Response #12

Comment #13

Disagree. Because the chromium screening analytical method is the same
as the Level IV method (NYSDEC CLP), there is no reason to analyze the
samples two times by the same method. As stated in the SEAD-4 Work
Plan, the screening analyses will not include a NYSDEC ASP Category A
deliverable, but the Level IV data will include such a deliverable.

Section 4.2.3.1, Page 4-5, p2: The surface soil sampling locations in the
vicinity of Building 2073 should be moved closer to the building, to within
approximately 20 feet, in order to better evaluate the potential for
contamination related to the building.

Agreed. The locations of the samples will be moved to within 20 feet of
Building 2073.

Section 4.2.3.2, Page 4-6, p4: The rationale for locating the proposed soil
borings in the area of foundation (SB4-16 and SB4-17) should be
provided. Is it not possible that the north/northeast (backside of the
building) is an area where a surface discharge could have occurred?

Agreed. Currently, there is no evidence to suggest that one side of the
building is more likely to have a release than any other, and the two
proposed borings (SB4-16 and SB4-17) were originally located on the
downgradient sides of the building. However, because the comment
indicates that more borings are necessary to investigate a possible release
around this building, two additional borings are proposed for the
north/northeastern and southeastern sides of the building. The changes
were made on page 4-6 and Figure 4-1.

Page 4-7: The text in paragraphs 2 and 4 conflicts. In paragraph 2 the
text states that 15 soil borings will be conducted, but in paragraph 4 the
text states that 16 soil borings will be conducted. This contradiction
should be corrected.

Agreed. The discrepancy on page 4-7 has been corrected.

Figure 4-2: It appears as if the proposed sediment/surface water sampling
location SW/SD4-30 is for all practical purposes the same as the sediment
sampling location SD4-5 from the ESI. If this is the case, then there is no
reason to recollect a sediment sample. Although the work plan text
concludes on page 3-5 that it is unlikely that wastewater was discharged
from Building 2084, there is conflicting information on this point.
Because of this it may be warranted to collect a sediment sample from the
drainage which is located to the northeast of Building 2084,

Figure 3-6 indicates that surface water flow in the drainage ditch to the
northeast of Building 2073 divides approximately 300 feet downgradient
from Building 2073. Figure 4-2 concentrates the sediment/surface water






Response #13

Comment #14

Response #14

Comment #15

sampling locations along the northwest-southeast trending arm of this
drainage ditch. An additional sampling location on the north-south
trending arm near the division of this drainage ditch would be appropriate.
An additional sediment sample on the northwest-southeast trending
drainage way which drains from the berm to the west of Building 2073
should also be collected.

Agreed. However, as a point of clarification, the sample location referred
to in the comment is SW/SD4-38 not SW/SD4-30. The two sample
locations SW4-5 and SW/SD4-38 do coincide, however, because surface
water data was not previously collected from this location, we propose to
retain this sample location for this phase of the investigation - also this
would ensure that the chemical database is complete for all media in the
drainage swales. And, as recommended in the comment, a sample
location was added to the drainage swale northeast of the building 2084
(SW/SD4-49). Changes to the Scoping Plan were made on page 4-8 and
Figure 4-2.

Agreed. Two additional sample locations were added. Additional sample
locations have been added to the north-south trending arm of the drainage
ditch (SW/SD4-50), and to the northwest-southeast trending drainage
ditch that drains from the berm west of Building 2073 (SW/SD4-51). The
changes in the SEAD-4 Scoping Plan were made on page 4-8 and Figure
4-2.

Section 4.2.5: There is no discussion in the work plan of evaluating the
vertical extent of potential groundwater contamination. The potential for
vertical transport of contaminants in the groundwater should be discussed
here or in Section 3.1, Conceptual Site Model. The need or lack of need
for paired monitoring wells to e¢valuate vertical groundwater flow
directions should be discussed.

Agreed. On the basis of hydrologic data collected at two other sites at
SEDA (Ash Landfill and SEAD-25) and on the chemical data collected
for the ESI at SEAD-4, we belicved that the potential for vertical
migration is low and, therefore, no paired (i.e., bedrock) wells are
necessary. A discussion of the potential for vertical (i.e., downward)
migration of the constituents of concern at SEAD-4 (predominantly metals
and semivolatiles) has been added to Sections 3.1.1.3 and 3.1.1.4, and
page 4-10 of the SEAD-4 Scoping Plan..

Section 4.2.5, Page 4-10, pl: The text indicates that “All monitoring
wells will be screened in the saturated overburden overlying the shale
bedrock”. This appears to conflict with the statement in Section 3.6, Page
3-73, Bullet 2 that wells will be installed in the “till/weathered shale
aquifer”. The intent of the work plan should be clarified to avoid
confusion during field activities.






Response #15

Comment #16

Response #16

Comment #17

Agreed.  Although the two statements were intended to mean the same
thing, they were unintentionally worded differently. To avoid any
confusion, the text on page 4-10 has been changed to read, “till/weathered
shale aquifer” and not “screened in the saturated overburden overlying the
shale bedrock.”

Figure 4-3: The work plan proposes to install three additional monitoring
wells to the west of the pond to evaluate possible radial flow from the
pond. Radial flow may occur from the pond but given its size the
horizontal effects of any such radial flow is likely to be limited. It is
recommended that the westernmost of these proposed wells (MW4-7) be
relocated. The proposed location is on the west side of North South
Baseline Road, downgradient of the former building foundation. This
location will provide for monitoring of this former building as well as
additional monitoring of the suspected leach field.

As part of the investigation of radial flow from the pond, a staff gage
should be installed and surveyed so that surface water elevations can be
determined.

The work plan also proposes the installation of MW4-13 to supplement
the existing background monitoring well MW4-1. It is recommended that
this well be relocated so that is on the northeast side of the northwest-
southeast trending drainage ditch which flows along the northeast edge of
the SEAD. This would place this well in an upgradient position relative
to the suspected leach field. However, this location would also help to
evaluate if operation of the suspected leach field resulted in any
groundwater mounding and contaminant transport in an “upgradient”
direction.

Agreed. The proposed well MW4-7 was moved to the recommended
location. The changed was made to Section 4.2.5 and Figure 4-3

Agreed. A staff gauge will be installed in the pond and surveyed to help
evaluate radial flow from the pond. The changes was made to page 4-10
and Figure 4-3 of the Scoping Plan.

Agreed. The proposed background well (MW4-13) was moved to the
northeast side of the northwest-southeast trending drainage ditch. The
Change was made on Figure 4-3.

Section 4.2.6: Although the Ecological Investigation described in Section
4.2.6 is consistent with the NYSDEC Fish and Wildlife Impact Analysis
for Inactive Waste Sites (1994), no mention is made of USEPA guidance
regarding Ecological Risk Assessment. USEPA guidance should be
considered in the investigation and risk assessment portions of the project.






Response #17

Comment #18

Response #18

Comment #19

Response #19

Comment #20

Response 20

Agreed. We have clarified how the USEPA guidance regarding ecological
risk characterization fits into the proposed work for the field ecological
investigation and the ecological risk characterization for SEAD-4. The
tex