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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-45 operable unit at
the Seneca Army Depot Activity (SEDA) in Romulus, NY. This plan outlines work to be
conducted at SEAD-45 based upon recommendations specified in the Draft Final Seven High
Priority SWMUs Expanded Site Inspection (ESI) Report (Parsons ES, May 1995).

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 willbe 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, and
the results of previous investigations. Section 3.0, Scoping of the RI/FS, presents the
conceptual site model, potential receptors and exposure scenarios, scoping of potential
remedial action technologies, preliminary identification of Applicable or Relevant and
Appropriate Requirements (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-45 is the Open Detonation (OD) Grounds at Seneca Army Depot Activity (SEDA)
in Romulus, NY, as shown in Figure 1-1. The OD Grounds cover approximately 60 acres and
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together with the Open Burning (OB) Grounds comprise the 90-acre demolition area at
SEDA. Since 1941, the OD Grounds have been used to demolish waste munitions. The
main feature of the OD facility is a detonation mound which covers approximately 1.0 acre,
as shown in Figure 1-2. The mound is composed of soil from the surrounding area which was
moved via bulldozer to create the mound. Aerial photos from 1968 show that the mound was
previously located at least 200 feet west of its present location. Waste munitions are placed
in a bulldozed hole in the hill with additional demolition material, covered with a minimum
of 8 feet of soil, and detonated remotely using blasting caps and primer cord. A Resource
Conservation and Recovery Act (RCRA) Subpart X permit application is pending New York
State Department of Environmental Conservation (NYSDEC) approval, and the operation
of the OD facility is currently under interim status.

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

Subsequent to the site assessment, five groundwater monitoring wells (MW-1 through MW-5)
were installed. The wells are located at the perimeter of SEAD-45 approximately 400-600 feet
to the north, south, east, west, and southwest of the demolition mound. Two rounds of
groundwater samples were taken in 1979, in 1982 samples were collected quarterly, and from
1984 through 1987 samples were collected semi-annually.

In response to information acquired as a result of this and other surveys performed at similar
installations, U.S. Army Environmental Hygiene Agency (USAEHA) performed a four phased
evaluation of the OB/OD Grounds for the U.S. Army Materials Command (USAMC). Phase
I involved screening the USAMC installations for potential soil, surface water, and
groundwater contamination in and around the OB/OD areas. The Phase II study of the
USAEHA Program was conducted in 1982 at the SEDA OB/OD Grounds. During this
phase, eight surface soil samples were taken from the detonation mound. The remainder of
the Phase II study and the subsequent phased studies focused on the OB Grounds.
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In 1988 The OD facility was designated a Solid Waste Management Unit (SWMU), SEAD-
45, and was added to SEDA'’s application for a Part B, RCRA permit. Under the RCRA
Hazardous and Solid Waste Amendments of 1984 (HSWA), Part B Permits issued after
November 8, 1984, require identification and corrective action at any SWMU located on the
installation that is releasing hazardous constituents or hazardous wastes to the environment.

SEAD-45 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-45 in 1993 and 1994. The draft final ESI
Report (Parsons ES, May 1995) indicated a release of metals and nitroaromatic compounds
that has primarily impacted surface soil and sediment. A semi-volatile compound release has
also impacted surface soil and sediment to a lesser extent. The ESI report also indicated that
the presence of metals in the OD mound and drainage ditches of the mound may pose a
threat.

As part of the draft final ESI Report, a CERCLA RI/FS was recommended to be performed
at SEAD-45. 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.
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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 geologic 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 hydrogeology of SEDA is described in the Generic Installation RI/FS Workplan that serves
as a supplement to this RI/FS Project Scoping Plan.

24 RESULTS OF PREVIOUS INVESTIGATIONS
24.1 1979 Study

In 1979, wells MW-1 through MW-4 and Reeder Creek (both upstream and downstream of
the OB/OD Grounds) were sampled twice. Analyses were performed for conventional
pollutants and explosives. One explosive compound, 4-amino-2,6-dinitrotoluene, was detected
in groundwater from wells MW-1 to MW-4 and from both Reeder Creek sample locations
at concentrations of 1.36 to 1.96 ppb. Iron was also found in excess of New York State
Groundwater Standards (NYSGWS) in wells MW-1 to MW-4 and in Reeder Creek
(upstream) at concentrations of 0.49 to 310 ppm. Monitoring well installation data and
analytical results are presented in Tables 2-1, 2-2, and 2-3.

24.2 1982 Study

In 1982, the USAEHA analyzed eight soil samples collected from the demolition mound.
Analyses were performed for heavy metals and explosives. The analytical results indicated
the presence of cadmium in all samples at concentrations of 0.19 to 0.45 ppm which were
below the 1.0 ppm Extraction Procedure Toxicity Limit. Explosives were also found in each

Page 2-1
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TABLE 2-1
1979 STUDY
MONITORING WELL CONSTRUCTION DATA @
Well No. | Depth Depth Soil Ground Casing Screen Elevation of Water
Drilled to Rock Type Elevation | Height Setting® - /13 10/5
MW-1 13 12 Till 100.0 43 7-12 95.9 94.8 95.0
MWwW-2 7 6.5 Till 85.1 3.7 1-6 82.2 81.4 814
MW-3 11 9.5 Till 95.1 55 4.5-9.5 93.0 91.3 90.8
MwW+4 10 95 Till 98.7 3.0 4595 92.1 92.4 92.6
MW-5 15 13.5 Till 97.0 - - - - -
® All values reported in feet.
@ Feet below the ground surface

Note: Data obtained from "Report, Munitions Destruct Study, Seneca Army Depot, APAP Study No. D 1031-W" for Department of the
Army, New York District, Corps of Engineers by O’Brien & Gere dated November 1979. Year water elevations measured assumed

to be 1979.






TABLE 22
1979 STUDY
WATER QUALITY MONITORING DATA

EXPLOSIVES

Parameter!? Well No. Reeder Creek
MWw-1 MW-2 MwW-3 MW-4 Upstream Downstream

2,4,6 Trinitrotoluene <2.0 <20 <2.0 <2.0 <20 <2.0
4-amino-2,6- 1.36 1.66 1.78 1.96 1.87 1.66
dinitrotoluene®
2-amino-4,6- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
dinitrotoluene
3,5-dinitroaniline <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

@ Values reported in ug/l (ppb)
) Cochromatographed, cochromatography is not proof of structure.

Note:  Data obtained from "Report, Munitions Destruct Study, Seneca Army Depot, APAP Study No. D 1031-W" for Department of the Army, New York District, Corps
of Engineers by O’Brien & Gere dated November 1979. Date sampled not available on original table.






TABLE 2-3
1979 STUDY
WATER QUALITY MONITORING DATA
CONVENTIONAL POLLUTANTS
Well Date | pH | TOC COND DS TIP TKN NO, NO, CN FE PB HG Al Ci
No.
MW-1 9/7| 8.3 48 770 630 0.06 1.6 <0.001 0.70 | <O0.1 2.4 <0.01 0.79 30| 97
10/5] 8.1 3 700 880 - - - - - 18 - -
10/5° 10 - - - - - - <0.01 - - -
MW-2 9/7| 8.0 68 790 570 0.06 1.6 0.039 <0.01] <0.1 2.6 <0.01 0.79 22.| 75
10/5] 82 160 820 970 - - - - - 310. - - -
10/5 8 - - - - - - <0.01 - - -
MW-3 971 1.9 83 790 630 0.21 0.30 0.002 <0.01| <0.1 2.1 <0.01 1.20 16. 1.8
10/5| 8.6 <1 650 750 - - - - - 15. - - -
10/5° 13 - - - - - - - 0.01 - - -
MW+4 97 260 4 470 <0.01 0.30 0.035 <001} <0.1 0.09 <0.01 0.79 05] 70
10/5]| 8.7 21 1000 1100 - - - - - 38. - -
10/5" 23 - - - - - - 0.05 - - -
Reeder 8131 56 660 0.52 0.30 <0.001§] <0.01 - 0.49 <0.01 1.6 3.7
Creek 10/5 - - - - - - 0.12 - -
(UP)
Reeder 8/31 49 630 0.10 0.30 <0.001 <0.01 - 0.009 <0.01 0.79 0.50
Creek 10/5 - - - _ - - 0.22 - - -
(DON)
* Filtered Samples
Note: 1. All resuits except pH and COND are reported as mg/l. HG reported as ug/l. COND reported as umhos/cm.
2. . Data obtained from "Report, Munitions Destruct Study, Seneca Army Depot, APAP Study No. D 1031-W" for Department of the Army, New York

District, Corps of Engineers by O’Brien & Gere dated November 1979. Year samples collected assumed to be 1979.
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sample. RDX was found at concentrations of 1.4to 1.7 ppb, Tetryl at 1.6to 16.3 ppb, 2,4,6-
TNT at 2.2to 61 ppb, and 2,4-DNT 1.1to 19 ppb. Analytical results are presented in Table
24,

2.4.3 1982-1987 Groundwater Sampling

In 1982 through 1987, wells MW-1 through MW-5 were sampled on a quarterly or semi-
annual basis. No explosives were detected in the wells during that period. Iron was found
in excess of NYSGWS in MW-1 at a concentration of 0.44 ppm., Manganese was found in
four samples from MW-2 in excess of NYSGWS at concentrations of .070 to .210 ppm.
Manganese was also found in four samples from MW-5 in excess of NYSGWS at
concentrations of 0.100to 0.270 ppm. Nitrate was detected in MW-5 in excess of NYSGWS
at a concentration of 10 ppm. A summary of the analyses is presented in Table 2-5.

244 1988 Metcalf & Eddy Study

In 1988, Metcalf and Eddy, Inc. sampled MW-1 through MW-5 as part of an investigation
involving the OB Grounds. No explosives were detected. Lead was detected at levels above
NYSGWS in each of the five wells; chromium was found in excess of NYSGWS in MW-1,
MW-4, and MW-5; cadmium was detected at a level above NYSGWS in MW-4; and
selenium was found in excess of NYSGWS in MW-5. A summary of the analyses is presented
in Table 2-6.

24.5 1989-1993 Groundwater Sampling

The five wells were sampled in March of 1989, then on a semi-annual basis from 1990 to
1992, and then in 1993 the five wells were sampled on a quarterly basis as part of the OB
Grounds Quarterly Sampling Program. The complete analyses from March 1989 through
April 1993 can be found in Tables 2-7 through 2-11,

2.4.6 1991-1992 Open Burning Grounds Remedial Investigation

As part of the OB Grounds RI, surface water and sediment samples were taken from
drainages into Reeder Creek and from Reeder Creek itself. Nine of the samples taken were
in areas influenced by the OD Grounds. The locations of these samples are shown in Figure
2-1. '
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TABLE 2-4
1982 STUDY
OPEN DETONATION GROUNDS SOIL DATA
EP Toxicity* Explosives™
Sample No. and Description As Ba Cd Cr Hg Pb Se Ag HMX RDX Tetryl | 2,4,6 | 2,6- 2,4-
-TNT | DNT | DNT
4727-001 Demolition Crater No. 2 ND ND 0.19 ND ND ND ND ND ND 1.4 ND ND ND 1.6
002 Demolition Crater No. 2 ND ND 0.20 ND ND ND ND ND ND ND ND ND ND 1.9
-003 Demolition Crater No. 4 ND ND 0.16 ND ND ND ND ND ND 1.4 1.6 ND ND 1.9
-004 Demolition Crater No. 4 ND ND 0.16 ND ND ND ND ND ND ND 320 ND ND ND
-005 Demolition Crater No. 6 ND ND 0.17 ND ND ND ND ND ND 13 163 22 ND ND
-006 Demolition Crater No. 6 ND ND 0.18 ND ND ND ND ND ND 12 ND ND ND 1.7
-007 Demolition Crater No. 8 ND ND 0.17 ND ND ND ND ND ND 1.7 ND 14 ND 1.1
-008 Demolition Crater No. 8 ND ND 045 ND ND ND ND ND ND ND ND 61 ND ND
NOTES: ND - Not Detected
a - all units in mg/l
b - all units in ug/g
¢ - detection limits for all explosives was 1.0 ug/g
Source: Appendix E, Table E-1, Phase 2, Hazardous Waste Management Special Study No. 39-26-0147-83 DARCOM Open Burning/Open Detonation Grounds Evaluation, Seneca Army Depot,

Seneca, New York, 2-13 May 1982.






TABLE 2-5
1982 THROUGH 1987 GROUNDWATER SAMPLING
SUMMARY OF GROUNDWATER ANALYSES
WELLS MW-1 THROUGH MW-7

Inorganics

Arsenic 50 25 10 ND 26 0 0

Barium 1,000 1,000 100 ND 26 0 0

Cadmium 10 10 5 ND 26 0 0

Chromium 50 50 10 ND 26 0 0

Mercury 2 2 0.2 ‘ ND 26 0 0

Lead 50 25 10 ND 26 0 0

Selenium 10 20 5 ND 26 0 0

Silver 50 50 10 ND 26 0 0

Iron NA 300 2-100 ND-1,020 65 40 3 1
Manganese NA 300 1-30 ND-320 65 02 17 2,5
Fluoride 4,000 1,500 100 100-300 27 27 0

Nitrate 10,000~ 10,000 50 ND-10,000 27 23 1 5
Explosives

HDX NA 35® 100 ND 46 0 0

RDX NA @35P 30 ND 46 0 0

Tetryl NA 1y 10 ND 46 0 0

2,4,6-TNT NA @ 1 ND 46 0 0

2,6-DNT NA (1.1 1 ND 46 0 0

2,4 DNT NA @2 1 ND 46 0 0

pH NA (6.5-8.5)¢ 6.7-8.1¢ 300 300 0







TABLE 2-5 (continued)
1982 THROUGH 1987 GROUNDWATER SAMPLING
SUMMARY OF GROUNDWATER ANALYSES
WELLS MW-1 THROUGH MW-7

TOC NA NA 100 1,000-54,000 340 340 NA
TOX NA NA 10 ND-130 335 133 NA
NOTES:

2 Groundwater standard is for nitrate only.

® Guidelines proposed from "Criteria Development Report for the Closure of Nine Burning Pads” (M&E, October 1989).
¢ EPA Water Quality Criteria for 107 risk

4 Units are pH.

NA Not Available
ND Not Detected

Data summarized from the 1987 USAEHA Groundwater Contamination Survey






TABLE 2-6
1988 METCALF AND EDDY STUDY
GROUNDWATER ANALYSIS DATA

Inorganics

Arsenic 50 25 10 ND - 19.3 1 0
Barium 1000 1000 200 ND - 859 5 0
Cadmium 10 10 5 ND- 18.8 1 1(4)
Chromium 50 50 10 21.5-152 6 3(1,4,5)
Mercury 2 2 0.2 ND - 0.58 2 0

Lead 50 25 5 38.9-206 6 5(1,2,3,4,5)
Selenium 10 50 5 ND - 14,3 2 1(5)
Explosives

PETN NA NA 4,5 ND - 45 2 NA
HMX NA(35)? NA 1.3 ND 0 NA
RDX NA@35)? NA 0.63 ND - 1.84 2 NA
Tetryl NA(1)® NA 0.66 ND - 0.96 1 NA
2,4,6-TNT NA(1)2 NA 0.78 ND 0 NA
2,6-DNT NA(1.1) NA 0.55 ND 0 NA
2,4-DNT NA NA 0.6 ND 0 NA

NOTE: 9Proposed Guidelines from Criteria Development Report for the Closure of the Nine Burning Pads (M&E, October 1988)







1989 THROUGH 1993 GROUNDWATER SAMPLING

TABLE 2-7

MONITORING WELL MW-1

. ALUMINUM mall - - - - - 129 |
ANTIMONY mg/l - - - - - 0.0537
ARSENIC mg/l ND - - - - 0.0044
BARIUM mg/l 0.09 - - - - 1.05
BERYLLIUM mg/l - - - - - 0,011
CADMIUM mg/l 0,002 - - - - 0.0089
CALCIUM mg/} - - - - B 600
CHROMIUM mg/l ND - - - - 0.161
COBALT mg/l - - - - - 0.181
COPPER mg/l - - - - - 0.792
IRON mg/i 0.022 15 - ND - 167
LEAD mg/l ND - - - - 0.495
MAGNESIUM mg/l - - - - - 119
MANGANESE mg/l - 0.015 - ND - 6.71
MERCURY mag/l 0.002 - - - - 0.0035
NICKEL mgft - - - - - 0.356
POTASSIUM mg/l 27 - - - - 18.4
SELENIUM mg/l ND - - - - 0.0126
SILVER mg/l ND - - - - ND
SODIUM mg/l 6.7 8.6 - 125 - 14
THALLIUM mg/| - - - - - ND
VANADIUM mg/l - - - - - 0.167
ZINC mg/l - - - - 6.66
CHLORIDE mg/l 8.6 3.4 - 4.3 -
SULFATE mg/l 220 280 - 292 -
NITRATE mg/l - - - - -
NITRITE mg/l - - - - -

TOX mg/l ND 0.04 ND 0.007 -
CONDUCTANCE(LAB) | umhos/cm - 860 1400 845 -
CONDUCTANCE(FLD) | umhos/cm - - - - - -

PHENOL mg/l ND ND - ND - -
pH (LAB) Standard : - - 66 . 5.98
pH (FLD) Standard - - - - - .

TOC mg/l 6.1 5 4.7 8.9 - 3.9

TURBIDITY NTU - - - - - -

HMX ug/l ND ND ND ND - ND

RDX ught ND ND ND ND - ND

TNB 1,3,56 ug/l - - - - - ND
DNB 1,3 ug/l - - - - - ND
TETRYL ug/l ND ND ND ND - ND
TNT 2,46 ug/| ND ND ND ND - ND
DNT 4-AMINO-2,6 ug/l - - - - - ND
DNT 2-AMINO-4,6 ught - - - - - ND
DNT 2,6 ug/i ND ND ND ND - ND
DNT 2,4 ug/l ND ND ND ND - ND
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TABLE 2-8
1989 THROUGH 1993 GROUNDWATER SAMPLING
MONITORING WELL MW-2

ALUMINUM mall 427
ANTIMONY ma/t - - - - - ND
ARSENIC mg/} ND - - - - 0.0035
BARIUM ™aht 0.078 s - - - 0.51
BERYLLIUM mall . - - - - 0.0032
CADMIUM mglt ND - - - - 0.0034
CALCIUM mall - ) - - - 201
CHROMIUM ma/l ND - - - - 0.0609
COBALT mg/l - - - - . 0.0449
COPPER mgll - - - - - 0.233
IRON mall 0.032 1.4 - ND - 67.8
LEAD mgl ND - - - - 0.116
MAGNESIUM gl - - s - - 342
MANGANESE mg/l - 0.011 - ND - 1,95
MERCURY mgll 0.002 - - - - 0.00099
NICKEL mgll - - " - - 0.146
POTASSIUM mg/l 0.8 - - - - 7.65
SELENIUM mgl ND - - - - 0.0041
SILVER mgll ND " - " : ND
SODIUM mg/l 6.8 35 - 14.4 - 14.9
THALLIUM mg/l - - - - - ND
VANADIUM mall : - - - - 0.068
ZINC mgll - - - - - 0.45

S EQU
CYANIDE - - - - -
CHLORIDE 6.2 2.6 - 2.6 “
SULFATE 220 73 - 103 -
NITRATE 140 - - - -
NITRITE - - - - -

TOX mg/l ND 0.05 ND 0.012 -
CONDUCTANCE(LAB) | umhos/cm - 520 1700 585 -
CONDUCTANCE(FLD) | umhos/em - - - - - -

PHENOL mg/l ND . ND - 0.003 - -
pH (LAB) Standard - - - 68 - 7.29
pH (FLD) Standard - - - - - -

TOC mg/l 4.5 6.4 71 250 - 2.2

TURBIDITY NTU - - - - - -

TNT 2,4,6 ug/l ND ND ND ND - ~ ND
DNT 4-AMINO-2,6 ugh - - - - - ND
DNT 2-AMINO-4,6 ug/) - - - - - ND

DNT 2,6 ug/l ND ND ND ND - ND
DNT 2,4 ug/l ND ND ND ND - ND
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1989 THROUGH 1993 GROUNDWATER SAMPLING
MONITORING WELL MW-3

TABLE 2-9

T

s

ALUMINUM

““mgll 0.367

ANTIMONY mg/l - - - - - ND
ARSENIC mgll ND - - - - ND
BARIUM gl 0.058 " - : - 0.0468
BERYLLIUM mg/l - . - - . ND
CADMIUM mg/l ND - - - - ND
CALCIUM mgll - - " - - 128
CHROMIUM mall ND - - - - ND
COBALT mall - - . - - ND
COPPER mall - : ) - - 0.0022
IRON mg/l 0.043 0.67 - ND - 0.462
LEAD mg/l ND - - - - 0.0017
MAGNESIUM mgll - - 0 - - 25.4
MANGANESE mg/l - ND - ND - 0.0248
MERCURY mg/) ND - - - - 0.00015
NICKEL mall - B : - " ND
POTASSIUM mg/! 0.9 . - - - 0.958
SELENIUM mall ND - - - - 0.0012
SILVER mafl ND - - - - ND
SODIUM mgll 37 3.4 - 35 - 3.99
THALLIUM mall - - - - - ND
VANADIUM mall - - N B - ND
ZINC mg/l - - - - - 0.0062

CHLORIDE mg/| 13 4 - 4.3 -
SULFATE mg/l 210 100 - 60 -
NITRATE mg/l - - - - -
NITRITE mg/l - - - - -

TOX mgl/l ND 0.06 ND 9.2 ND
CONDUCTANCE(LAB) | umhos/cm - 650 1400 575 838
CONDUCTANCE(FLD) | umhos/cm - - - - - -

PHENOL mg/l ND ND - ND - -
pH (LAB) Standard - - - 6.8 71 7.27
pH (FLD) Standard - - - - - -

TOC mg/l 5.6 6.2 5.9 7.3 15.6 3

TURBIDITY NTU - - - - - -

RDX

TNB 1,3,5 ug/l - - - - -
DNB 1,3 ugh : : : - -
TETRYL ug/l ND ND ND ND ND
TNT 2,46 ug/l ND ND ND ND ND
DNT 4-AMINO-2,6 ugfl - : - " :
DNT 2-AMINO-4,6 ug/l . . . - -
DNT 2,6 ug/l ND ND ND ND ND
DNT 2,4 ugfi ND ND ND ND ND
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TABLE 2-10
1989 THROUGH 1993 GROUNDWATER SAMPLING
MONITORING WELL MW-4

ALUMINUM mg/t - 713
ANTIMONY mg/i - - - - - ND
ARSENIC mg/l ND - - - - 0.004
BARIUM mg/l 0.072 - - - - 0.721
BERYLLIUM mgl/l - - - - - 0.0048
CADMIUM mg/l 0.001 - - - - 0.0196
CALCIUM mg/ - - - - - 429
CHROMIUM mg/l ND - - - - 0.104
COBALT mg/l - - - - - 0.0617
COPPER mg/l - - - - - 0.505
IRON mg/l 0.042 4.1 - ND - 113
LEAD mg/l ND - - - - 0.12
MAGNESIUM mg/l - - - - - 70.5
MANGANESE mg/l - 0.064 - 0.03 - 27
MERCURY mg/i ND - - - - 0.0111
NICKEL mg/i - - - - - 0.186
POTASSIUM mg/l 4.1 - - - - 13.5
SELENIUM mg/l ND - - - - 0.0039
SILVER mg/l ND - - - - ND
SOoDIuM mgll 9 16 - 223 - 233
THALLIUM mg/l - - - - - ND
VANADIUM mg/l - - - - - 0.0985
ZINC mg/l - - - - - 0.817
CYANIDE ug/l - - - - - ND
CHLORIDE mg/l 6.4 3.5 - 4.3 - 2.8
SULFATE mg/l 130 220 - 232 - 240
NITRATE mgi - - - - - 0.04
NITRITE mg/l - - - - - ND
TOX mg/l 0,02 0.02 ND 0.005 - ND
J|[CONDUCTANCE(LAB) | umhosicm - 890 1400 800 - 875
CONDUCTANCE(FLD) { umhos/cm - - - - - -
PHENOL mg/l ND ND - ND - -
pH (LAB) Standard - B - 6.6 - 717
pH (FLD) Standard - - - - - -
TOC mg/l 1.3 5 9 3.6 - 34
TURBIDITY NTU - - - - - -

RDX

TNB 1,3,5 ug/l - - - - -
DNB 1,3 ug/l - - - - -
TETRYL ug/l ND ND ND ND -

TNT 2,4,6 ug/l ND ND ND ND -

DNT 4-AMINO-2,6 ugft - - - - -
DNT 2-AMINO-4,6 ug/| - - - - -
DNT 2,6 ug/l ND ND ND ND -
DNT 2,4 ug/l ND ND ND ND -
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TABLE 2-11
1989 THROUGH 1993 GROUNDWATER SAMPLING
MONITORING WELL MW-§

ALUMINUM mg/l - - - - 2.39
ANTIMONY mg/l - - - - ND
ARSENIC mg/l ND - - - ND
BARIUM mg/l 0.06 - - - 0.0729
BERYLLIUM mg/l - - - - ND
CADMIUM mg/l ND - - - ND
CALCIUM mg/l - - - - 112
CHROMIUM mg/l ND - - - 0.0023
COBALT mg/l - - - - ND
COPPER mg/l - - - - 0.0022
IRON mg/l 0.024 0.79 - ND 2.83
LEAD mg/l ND - - - 0.0013
MAGNESIUM mg/l - - - - 27
MANGANESE mg/l - 0.028 - 0.02 0.0622
MERCURY mg/t ND - - - ND
NICKEL mg/l - - - - ND
POTASSIUM mg/l 0.8 - - - 11
SELENIUM mg/l ND - - - 0.0016
SILVER mg/l ND - - - ND
SODIUM mg/l 6.9 5.3 - 15.9 16.6
THALLIUM mg/l - - - - ND
VANADIUM mg/l - - - - 0.0031
ZINC mgit - - - - 0.0085
Y, -

CHLORIDE mg/l 6.2 2.8 - 25
SULFATE mg/l 100 70 - 107
NITRATE mg/l - - - - §

NITRITE mg/l - - - - ND
TOX mg/l ND 0.03 0.02 ND ND
CONDUCTANCE(LAB) | umhos/cm - 3500 1700 730 767
CONDUCTANCE(FLD) | umhos/cm - - - - -
PHENOL mg/l ND ND - ND -
pH (LAB) Standard - : : 6.9 723
pH (FLD) Standard - - - - -
TOC mg/l 35 6.2 4.3 6 17
TURBIDITY NTU - - - - -
X SIVE
RDX ug/l
TNB 1,3,5 ug/l - - - -
DNB 1,3 ug/l - - - -
TETRYL ug/l ND ND ND ND
TNT 2,4,6 ug/l ND ND ND ND
DNT 4-AMINO-2,6 ug/l - - - -
DNT 2-AMINO-4,6 ug/l - - - -
DNT 2,6 ug/l ND ND ND ND
DNT 2,4 ug/l ND ND ND ND
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SENECA SEAD-45 RI/FS PROJECT SCOPING PLAN DRAFT REPORT

The explosive RDX was detected in the surface water samples SW-120 and SW-160DL.
RDX was detected in SW-160DL at a concentration of 9.4 ppb. Of the three surface water
sample locations in Reeder Creek, only the sample SW-120 contained explosives. A
concentration of 0.67 ppb of RDX was detected there. New York State has no established
criteria for explosives in Class D surface water.

Based on Class D surface water criteria, the only surface water sample exceeding New York
standards for heavy metals was SW-290 with a concentration of 59.8 ppb of copper. In eight
of the nine samples, barium was detected, but there is no Class D surface water criteria for
barium. The Level IV analyses for the surface water samples are presented in Table 2-12.

Of the sediment samples taken at the same locations, only SD-190 and SD-290 contained
explosives. SD-190 contained all six of the explosives for which the samples were analyzed.
RDX had the highest reported sediment concentration of 500 ppb in this sample. The
maximum concentration of HMX reported was 130 ppb which was found in the sample SD-
290.

Heavy metals exceeding NYSDEC sediment criteria were found at each of the nine sediment
locations sampled for the OB RI. The metals found in exceedance were arsenic, cadmium,
chromium, copper, iron, lead, manganese, mercury, nickel, and zinc. Copper and iron
exceeded NYSDEC criteria in eight of the nine samples, and lead, nickel, and zinc exceeded
NYSDEC criteria in seven of the nine samples. The Level IV analyses for the sediment
samples is presented in Table 2-13.

2.4.7 1993 ESI

The ESI conducted at SEAD-45 by Engineering-Science, Inc. in 1993 involved completing
14 test pits in and near the demolition mound; installing four groundwater monitoring wells
up and downgradient of the demolition mound; and the collection of surface soil, subsurface
soil, surface water, groundwater, and sediment samples. Figure 2-2 shows the locations for all
of the test pits and samples collected. The Level IV analyses for the soil, groundwater,
surface water and sediment samples can be found in Tables 2-14 through 2-17.

A total of nine surface soil and five subsurface soil samples were collected at SEAD-45. Four
surface water and four sediment samples were collected from the drainage swales and low-
lying areas at the site, and eight groundwater samples were collected from the newly installed
wells, MW45-2 through MW45-4, as well as the pre-existing wells MW-1 through MW-5,
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TABLE 2-12

SURFACE WATER ANALYSIS RESULTS

SENECA ARMY DEPOT ACTIVITY
OB GROUNDS REMEDIAL INVESTIGATION

l NUMBER OF | NUMBER OF (Upstream)

UENCY| REEDER CR} WETLAND WATER WATER WATER WATER ‘WATER WATER ‘WATER

OF MAXIMUM NYS SAMPLES SAMPLES SW-110 SW-120 SW-120 SW-120 SW-120 SW-130 SW-196

DETECTION| DETECTED STANDARDS (2] ABOVENYS | ABOVENYS 11/07/91 11/07/51 12/12/91 11/12/91 12/12/91 11/07/91 11/12/91
STANDARDS | STANDARDS |Reeder Creek | Reeder Creck | Reeder Creek | Reeder Creek |Reeder Creek | Reeder Creek | Reeder Creek

VOCs (ugl)

[Methylene Chloride 3.3% 8 5 1 0 5U 5U0 5U N N 5U 50

Acetone 6.7% 10 - NA NA 10T 10U 10 N N 10U 100

Carbon Disulfide 3.3% 3 - NA NA 5U0 50U 50 N N 5U 5U

1,2-Dichloroethane 33% 2 0.8 1 0 5U 5U 50 N N 5U0 5U

Trichloroethene 33% 10 3 0 1 50 5U0 50 N N 5U0 50

Semivolatiles (ug/L)
Ibis(2-Ethyhexyl)phthalate 3.2% 21 0.6 0 1 10U 11U 10U N N 10U 10U
Explosives (ug/L)
[RDX 18.8% 9.4 - NA NA 012 U 0.67 012 U N N 012 U 012 U
[Tetryl 3.1% 0.52 - NA NA 012 U 012U 04U N N 012 U 04 U
Metals (ug/L)

ATuminum. 33.3% 5220 NA NA NA 109 U 300 102 I N N 109 U 915U ¥
[Assenic 10.0% 37 190.0 0 0 280 28U 29U 7 N N 28U 370 7
Bariom 86.7% 112 NA NA NA 66.6 J 65.7 ) 48.9 T N N 52.3 I 522U 7
Beryllinm 10.0% 1.4 NA NA NA 35U 35U 14 J N N 35U 12U ¥
Calcium 100.0% 138000 NA NA NA 121000 114000 96000 ¥ N N 100000 65800 ¥
Chromium 3.3% 86 3076.0 0 0 9.6 U 95U 61U 7T N N 95U 61U J
Copper 33.3% 59.8 342 0 1 197U 196 U 44T T N N 19.6 U 144U T
fron 73.3% 2310 300.0 3 1 98.4 J 670 142 ¥ N N 236 75.3 ¥
Lead 56.7% 10.8 200.0 0 0 07U 2.2 J 120 7 N N 07 U 07U J
[Magnesium 100.0% 33800 NA NA NA 18700 17300 13700 7 N N 14400 8980 T
|Manganese 86.7% 186 NA NA NA 14.6 J] 121 437 7 N N 345 16.8 Rﬂ
[Mercury 10.0% 0.08 0.2 0 0 0.08 U 008 U 008U T N N 0.08 U 008U J
iNickel 3.3% 56 3135.0 0 0 3520 349 U 1580 J N N 350 159U 7§
[Potassium 56.7% 3300 NA NA NA 3800 J 3300 J 949 J N N 3070 J 2420 ¥
Seleninm 50.0% 2.7 NA NA NA 170 170 10U 7 N N 170 17U ¥
Sodinm 93.3% 59100 NA NA NA 26500 24700 21900 J N N 24100 59100 J
|Vanadium. 20.0% 39.2 190.0 0 0 309U 307U 3030 J N N 307 U 392 ¥
[Zinc 3.3% 13.4 573.0 0 0 136 U 15.1 14.1 N N 135U 13.4 ¥
Cyanide 6.7% 14.9 2.0 0 0 10U 10U 10 U ﬂ N N 10U 10 J

NOTES: ) Water Quality Regulations for Surface Waters and Groundwaters,.
6 NYCRR Parts 700-705, September 1991, NYSDEC Division of Water;

Class D surface water criteria were used. Selected metals values are based on a hardness of 201.

b) NA = not applicable

©) N = Compound was not analyzed.

d) U = Compound wasnot detected.

) J = The reported value is an estimated concentration.
£) R=The data was rejected in the data validation process.
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TABLE 2-12

SURFACE WATER ANALYSIS RESULTS

SENECA ARMY DEPOT ACTIVITY
OB GROUNDS REMEDIAL INVESTIGATION

I NUMBER OF | NUMBER OF

UEN! REEDER WETLAND WATER WATER WATER WATER WATER WATER

OF NYS SAMPLES SAMPLES | SW-300 SW-310 SW-320 SW-160 SW-160DL | SW-290
'DETECTION | DETECTED STANDARDS (2] ABOVENYS | ABOVENYS 12/08/92 12/08/92 12/08/92 11/12/91 1114/91 12/07/92
STANDARDS | STANDARDS | Reeder Creek | Reeder Creek | Reeder Creek | Wetland Wetland Wetland

VOCs (ug/L)
IMethylene Chloride 33% 8 5 1 0 87 100 10U 5U N 100U
|Acetone 6.7% 10 - NA NA 10U 10U 10U 100 N 10U
Carbon Disulfide 3.3% 3 - NA NA 100 10U 10U 50U N 10U
1,2-Dichloroethane 3.3% 2 0.8 1 0 10U 100 10U 50U N 10U
Trichloroethene 3.3% 10 3 0 1 100 100 10U 5U N 10U
Semivolatiles (ug/L)
Ibis(2-EthyThexyDphthalate 3.2% 21 0.6 0 1 210 10U 14U 100 N 10U
Explosives (giL)
X 18.8% 9.4 - NA NA 021U 015U 014U 9.4 R 9.4 024 U
FI{‘Etryl 3.1% 0.52 - NA NA 012U 012 U 012U 04U 2 U R 012 U
Metals (ugl)

33.3% 5220 NA NA NA 126 R 626 U 130 R 983 U ¥ N 2100
Arsenic 10.0% 37 150.0 0 0 12U 12U 12U 370 1 N 12U
[Barium 86.7% 112 NA NA NA 5177 4727 5131 68.5 R N 112 J
[Beryllium 10.0% 1.4 NA NA NA 03U 03U 03U 1207 N 03 U

Calcinm 100.0% 138000 NA NA NA 93800 93100 97800 93300 T N 138000
Chromium 3.3% 8.6 3076.0 0 0 2U 2U0 2U 62U T N 2U

[Copper 33.3% 59.8 342 0 1 19U 19U 19U 1450 7T N 59.8

Tron 73.3% 2310 300.0 3 11 276 R 170 R 326 R 189 J N 2310

[Lead 56.7% 10.8 200.0 0 0 09 U 09U 089 U 1.4 J N 10.8

IMagnesium. 100.0% 33800 NA NA NA 15500 15500 16400 9320 7 N 33800

[Manganese 86.7% 186 NA NA NA 47 32 53 14.9 R N 186
[Mercury 10.0% 0.08 0.2 0 0 0.06 U 0.06 U 0.06 U 0.08U J N 0.06 U
Nickel 3.3% 5.6 3135.0 0 0 35U 35U 35U 16U T N 567
[Potassiom. 56.7% 3800 NA NA NA 1890 R 1780 R 1300 R 1860 J N 2100 R
Selenium 50.0% 2.7 NA NA NA 127 167 147 1707 N 277

Sodiam. 93.3% 59100 NA NA NA 11900 10300 10600 4170 T N 7290
[Vanadium 20.0% 392 190.0 0 0 21U 21U 21U 372 7 N 21U
Zinc 3.3% 13.4 573.0 0 0 3R 3R 53R 1350 7 N 974 R
[Cyanide 6.7% 14.9 22.0 0 0 14.9 10U 10 U 10U N 10U

NOTES: a) Water Quality Regulations for Surface Waters and Groundwaters,.
6 NYCRR Parts 700-705, September 1991, NYSDEC Division of Water;

Class D surface water criteria were used. Selected metals values are based on a

b) NA =not applicable
¢) N'= Compound was not analyzed.
d) U= Compound was not detected.
) J=The reported value is an estimated concentration.

£) R= The data was rejected in the data validation process.

H:leng\senecalscoping\sead45\tables\2-12.wk3
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TABLE 2-13

SEDIMENT ANALYSIS RESULTS

SENECA ARMY DEPOT ACTIVITY
OB GROUNDS REMEDIAL INVESTIGATION

NYSDEC NUMBER OF
SAMPLES ABOVE
FREQUENCY CRITERIA NYSDEC
OF MAXIMUM | FORAQUATIC SEDIMENT SW-120 SW-120 SW-120 SW-130 SW-140 SW-150 SW-150 SW-150 SW-160 SW-170 SW-180 SW-180
DETECTION DEIECTED LIFE @) CRITERTA 12/10/91 12/10/91 11/07/91 10781 11/08/91 wi1si1 11/08/91 11/08/91 171291 11/12/91 11/08/51 121291
VOCs (sg/ka)
[Acetone 59% 34 - NAS 107 N »U »U BT 170 avu 20 16T 187 13U 237
[Carbon Disuifide 59% 3 - Nl 60 N LAt A nv T 100 100 8T ERY 70 1007
[Chloroform 17.6% 20 - NA{ 27 N 9T 9T nu 9T 2 7 9T 27 T 37 1007
[Trichlorocthens 29% 18 - NA 6T N 9T LAY nov T 100 10U 8T T 70 1007
Semivelatics (sg/kg)
[4-Methylphenol 9.4% 350 §®) 3 3507 3507 810 T 3100 U %0 980 O N N 10000 1000 U 900 U N
Paphthalene 63% 24 - Naj 800U 8000 80U 3100 U 79 T 980 U N N 1000 T 1000 U 900 U N
{2-Metirylnaphthalons 31% 1 - NA 3000 800U 8100 3100 U 9T 980U N N 1000 U 1000 O 900 U N
2,6-Dinitrotoluene 31% 120 - NA; 80007 8000 0T 3100 U 790 U 980 U N N 10000 10000 900 U N
12,4-Dinitrotoluone 125% 1600 ~ NA; 3000 N 810 U 3100 U 790 T 980 U N N 1000 O 1000 U 900 U 960 O
[N-Nitrosodiphenylamine (1) 125% 120 - NAj 800 U N 8100 3100 U 79 0 980 U N N 1000 U 1000 O 900 U 960 U
[Phenanthrens 15.6% % 1390 [ 8000 N 00U 3100 U 7900 980 U N N 1000 0 1000 U 90T 960 U
|Anthracens 31% 77 - NAj 8000 N 810U 31000 7% 0 980 U N N 1600 0 1000 U 500 T 960 U
|Carbazole 67% 27 - N N N N N N N N N N N N N
[Di-n-butylphthalate 18.8% 730 1197(c) 0 250 N 80U 3100 0 7% T 980U N N 10000 1000 U 9000 960 T
[Fluoranthens 9.4% 140 - NAj 8000 N 8100 31000 79 U0 980 U N N 100U 1000 O 900 U 960 U
[Pyrens 125% no - NAl 8000 N 10T 3100 U %00 980 U N N 10000 1000 0 900 U 960 U
[Bonzo(@)antheacons 31% 48 - NAj 200U N 8100 3100 U 79 U 980 U N N 1000 T 1000 U %000 960 U
ICtarysene 63% 62 - NAl 8000 N 8100 3100 O 7% T 980 U N N 1000 T 1000 O 900 U 960 U
bis(2-Ethylhexyl)phthalate 469% 96 1197(c) 0 80T N 80T 3100 O 790 T 980 U N N 1000 U 1000 O %00 T 960 U
[Benzo(b)fluotasthene 31% 52 - NAj 8000 N 810 T 3100 0 9 U 980 U N N 1000 U 1000 T 900 T 960 T
bonzo(k)fluoranthens 31% 54 - NA] 800U N 80T 31000 7% T 980 U N N 1000 U 1000 U %00 U 960 T
[Benzo(z)pyrens 31% 38 - NA] 8000 N 8100 3100 U % U 980 U N N 1000 U 1000 U S0 T 960 U
[Indento(1,2,3-cd)pyrens 31% 37 - NA 800707 N 3 (R 3100 U 0 980 T N N 1000 T 1000 U 900 T 960 U
ForGadaECs ()
4.4-DDB 94% 10 500 ¢ 390 N 390 380 38U 88U N N 9T »U “40 10
[4.4-DDT 63% 13 500 0 33T N 370 380 380 87U N N 9T ® T 40 17T
Explestves (ag/ks)
65% 30 - NAl 10000 N 200 1000 O 1200 1000 N N 1000 O 1000 U 200 1000 U
[RDX. 32% 500 - Nl 1200 N 1200 1200 u 1200 N N 200 20U 00T 1200
12,4,6-Trinitrotolasns 32% 100 - NA| 1200 N 1200 200 1200 1200 N N 1200 12007 1200 12200
[4-xmino-2,6-Dinitrotolusns 32% 160 - N 1200 N 1200 1200 1200 1200 N N 1200 U 00T 1200
[2-amino-4,6-Dinitrotoluens 65% 180 - NA] 12007 N o 1200 1200 nu N N 20U 200 1200 200
2. 4-Dinitrotoluens 9.7% 98 - NA| 1200 N 1200 1200 U o N N U 1200 U 1200
Metals (meli) .
93.8% 25800 - NAl 10700 J N 10600 64500 15600 N 1%00 U 13700 17300 19000 25800 17560 T
[Antimony 63% 283 - NA] 64T J N 8T R 75U R 70 R N 880U R BIU R 107U Ry 15U R 104 U R 83 J
[Arseqic 75.0% 95 s 23 74 7 N 39 X 5U 39 R N 347 R 37 R 48 71 51 R 25 7
[Barium 781% 1780 - Nal 539 7 N 33 R zBs T 553 R N 356 R 47 R 158 245 385 R 49 7
[Beryllium 68.8% 16 - Naj 068 R N 064 R 0450 081 R] N 067U R 094 R 1 u g 12 R} 09 R
[Cadminm TL% 9.7 25 10 23 7 N 27 7 187 34 7 N 2707 24 7 41 42 33 7 2 7
Calciom 100.0% 104000 - NAl 24200 7 N 27700 31100 28900 N 28200 17800 9500 12100 2420 020 7
{Chomium 75.0% 418 26 6 as J N 202 R 1440 281 R] N 2177 R} 265 R 2711 25 355 R 243 T
[Cobalt 75.0% 178 - NA w2 7 N 8 R 657 n R N 100 R 108 R 146 n 7 1né R 109 7
{Copper 93.8% 3790 19 30 91 7 N 23 7 1870 38 7T N N4UTJ 326 T 8 F 18 7 108 7 85 7
[lron 100.0% 40900 24,0008 28| 24400 7 N 27500 24200 38500 N 25300 32800 32900 31300 37100 24100 T
[Load 96.9% 7400 2 p<] m 7 N 83 av 03 N 4899 7 246 66 131 i 365 7
(Magnesiom I 100.0% 12000 - NAl 6030 T N 5660 3720 7930 N 6260 7020 6260 6270 7010 4690 T
Manganese 100.0% 1520 428 15 39 7 N 540 346 7 596 N 3| 7 367 1520 7 362 7 468 38 7
[Marcxy 68.8% 2 o 10 06 T N 012 R 0047 004 R N 0150 007 R 11 091 013 R] 009 J
Nicksl 75.0% 644 2] 24 387 7 N 335 R 2170 4 R} N 399U R] 43 R 3 453 416 R 8 7
Potassiom 100.0% . 3530 - NAl w10 J N 1030 514 7 1510 N mo 7 1750 2000 2660 3340 460 T
i 43.8% 13 - NA} 207 N 02 R 03707 016 U R N 03T R 02% R 307 04T ¥ 02T R 03T J
[Sitvec 15.6% 19 - Na} 107 N 12T R 120 1T R N 13T K] 2T R 170 2407 16U R 1207
[Soditm 59.4% 191 - NA [ =X N 645 T 704 9% ¥ N 678 T 1050 979 T 107 ¥ %80T 49T 7T
[Vanadium 75.0% 379 - N} 17r 7 N 73 R 104707 B4 R N 157 R 234 R 24 308 398 R] %3 7
inc 813% 1200 & 19 12 7 N 93 R 39670 108 Rj N 6027 R] 871 R 33 272 131 R w07 7
&ds 3% 0.77 - NA| 06670 T N 0727 0.62 066 T N 077 0790 091U 088 T 077 T 01Uy

'NOTES: 2) NYSDEC Sodiment Criteria - 1989.
b) NYSDEC 1989 gnidelines for total phenols
<) Used NYSDEC 1989 guidolins for phthalates (bis(2-Ethyihexyl) phthalate.
d) NA =not applicable
) N=Compound was not anzlyzad.
) U= Compound was not defectod.
£ T="Tho roported valno is an estimated concentzation.
)R~ Ths date was rejected in the date validation process.
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TABLE 2-13 (continued)

SEDIMENT ANALYSIS RESULTS

SENECA ARMY DEPOT ACTIVITY
OB GROUNDS REMEDIAL INVESTIGATION

NYSDEC NUMBER OF
SEDIMENT SAMPLES ABOVE
FREQUENCY CRITERIA NYSDEC
oF MAXTMUM FORAQUATIC SEDIMENT SW-190 SW-191 SW.192 SW.192 SW-193 SW-194 SW-195 SW-196 SW-197 SD-200 SD-200RE SD-210
DETECTION. DETECTED LIFE (@) CRITERIA 11/06/91 11/06/91 1/13/91 11/13/91 11/1391 11713/91 1/13/91 11/12/91 1171551 12/03/92 12/03/92 12/03/92
5.9% 34 - NAj nv 2R 8T 2007 16U 14T T 12T 170 1“T N 13T
59% 6 - NA €T 1007 100 10T 8T 70 $T (3 3T 14T N BT
17.6% 20 - NAJ €T 100 0T wo 8T 70 T (312 U 14T N 130
29% 18 - NA} [} 1007 0T WU 80T A $T €T 8T MU N BT
350 € () 3 740 T 2600 U 1700 T N 960 T 1000 U 12000 70T 1200 T 40T 47007 4“4T
24 - NA} 7400 2600 U 1700 T N 960 T 1000 T 1200 T 7800 1200 T 47007 470707 4070
12 - NA 740 T 2600 U 1700 T N 960 T 1000 U 12007 780 U 1200 T 47070 400 400
120 - NAj 74007 2600 U 1700 T N 960 T 1000 T 1200 U 00T 12000 470 0 a0 T 40T
1600 - NA] 740 T 2600 U 1700 T N 960 U 1000 U 1200 U 7800 1200 T 130T 1407 40T
120 - NA] 7407 2600 7 1700 U N 960 T 1000 U 1200 U U 12000 8771 807 40T
76 1390 0 7407 2600 U 1700 T N 960 U 1000 U 12000 7800 12000 47007 7 40T
ki - NA} 740 T 2600 U 170 T N 960 U 1000 U 1200 T 70T 12000 4700 77 40T
22 - NA N N N N N N N N N 4700 27 400
730 1197(c) ] 740 T 2600 U 1700 T N 960 U 1000 T 20T 780 T 1200 U BT 460 T 2107
140 - Na| 40T 2600 U 1700 T N 960 U 1000 O 1200 T 70T 12000 4707 1407 40T
Pyrens 1o - NA 1007 2600 U 1700 U N 960 U 1000 0 12007 780 T 1200 U 47007 oy 400
IBenizo(a)anthracens 48 - NAJ 4007 2600 U 1700 T N %60 T 1000 T 1200 U 70T 1200 T 4707 487 40T
[Cheyseaio 62 - NA 400 2600 U 1700 T N 960 U 1600 T 2T 0T 1200 U 47007 627 40 U
bis(2-Ethylhexyl o 96 1197 0 40T 2600 0 1700 U N 960 U 1000 T 20T 780 T 12000 547 67T 517
[Bonzo(b)fluoranthens 2 - NA} 00T 2600 U 1700 O N 960 T 1000 T 1200 U 780 0 12000 47007 27T 40T
benzo(k)fluoranthene 54 - NA} 740 T 2600 U 17007 N 960 T 1000 T 1200 T 7800 12000 470 0 5473 4T
[Bonzo(a)pyxens 38 - NA] 40T 2600 T 170 T N %60 T 1000 U 12000 780 T 12007 47007 387 4“4T
37 - NAS 00T 2600 T 1700 U N 960 U 1000 T 12000 780 U 20T 4707 317 40T
Pesticides/PCBz (ug/ky)
4,4-DDE 9.4%. 10 500 0 36T 1B0T 80U N 47T 517 55T 8T 51U 287 N 287
4,4-DDT 63% 13 500 [] 8T 130T BT N 41T 51T 550 38T 57U 477 N 13
Taplorives (eg/kp)
% 5% 130 - NA} 120 T 120 T 1000 T N 1000 T 1000 U 100007 1000 U 1000 U 1200 N 1200
3.2% 500 - NA} 500 1200 1207 N 1200 120U 1200 12007 12007 12007 N 1200
12.4.6-Trinitrotolusne 3% 100 - NA} 100 7 12007 12007 N 12007 120 T 120 T 1200 1200 12007 N 12007
l4.amino-2,6-Dinitrotoluene 3% 160 - NA; 160 120 0 1200 N 1200 120 T 120 T 12007 12T 12007 N 12007
[2-ani ino-4,6-Dinitrotolasne 65% 180 - WA 180 1200 12007 N 1200 1200 120 7 120 T 1200 12007 N 12007
[2,4-Dinitrotoluene 9.7% 98 - NA! 98 I 1207 12007 N 12007 1207 1200 120 T 1200 1200 N a7
Metals ek
93.8% 25800 - NA! 18700 15100 22900 N 16000 15800 14000 810 15400 18000 N 14300
lAntimony 63% 233 - NA 95 U Kj 3713070 W 22T R N 118 U R| 12T Ry 141 T R 103 U R| 1140 2837 N 38U
|Arsenic 75.09% 95 5 i1 49 R 47 R] 74 N [ 33 57 44 66 51 N 42
IBariom 781% 1780 - NA; 183  R] 701 R] 313 N 106 196 170 41 106 1730 N 373
{Beryllium 68.8% 16 - NA| 1 K 247 R 16 T N 097 ¥y 098 T 11 I 071 ¥ 1 0937 N 038
ICadmiom. T1.9% 9.7 25 U] 9.7 T 63 T H N 23 28 28 2 2 23 N 26
iCalciom 100.0% 104000 NA| 28700 11900 10190 N 5720 15100 3130 164000 2840 5640 N 12300
IChromi i 75.0% 418 26 € 274 R 346 R 4138 N 253 246 35 152 pale] 303 N 252
[Cobalt 75.09% 178 - NA] 128 R 2870 R 17.7 T N 161 n3 I 85 ¥ 5 ¥y ns3 143 N 136
[Coppec 93.8% 3790 19 30 416 259 a7 ¥y N a2 T 824 J 694 T 24 7 244 3790 N 301
fron. 100.0% 40500 24,000 28] 34300 31700 40900 N 33000 31100 23700 23%00 28600 35800 N 31800
Lead 96.9% 7400 27 23 593 230 N 3319 268 B 154 317 7400 N 829
Magnesinm 100.0% 12000 - NAS 7860 8100 9900 N 5410 €500 4430 12000 £410 €700 N 5760
1 100.0% 1520 428 15 659 586 439 T N 555 T 532 T 322 7 468 I 3530 N 598
IMercury 68.5% 2 o1 10 2 029 R 018 T N 0.4 T 054 LAY I 017 0.06 T 014 N 0087
ickel 75.0% 644 2 24 3%1 R 568 R 644 N 4038 382 316 33 302 422 N 43
otassimm 100.0% 3530 - NAJ 3350 T 3530 N 210 1980 1920 938 1540 1990 N 1180
enivn £3% 18 - NA} 01217 R] 062 R 045T T N 04T T 049 T T 057U T 031U T 035T 167 N 0747
15.6% 19 - NAJ 13 R 56 R 34707 N 197 pAR 230 1707 180T 09T N 19
59.4% 191 - NA; BU 25T BT N 85T M“50 8L7 T 1547 68T 1597 N 5937
anadiom 75.09% 379 - Na| 303 R 381 R 379 N 246 26 29 109 212 287 N <3
813% 1200 85 19 360 419 655 N 100 251 281 76 4 1200 N 386
ids 63% 6.77 - Na| 0670 20U 13U N 081 T 0820 1T 071U 098 T 051 T N 0859 T

NOTES: a) NYSDEC Sodim ont Criteria - 1989.
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) NYSDEC 1989 gridafines for total pheno!

<) Used NYSDEC 1989 gnideline for ph (bisQ2-E

&) NA=not applicable

©) N= Compound was not analyzsd.

) U= Compound was not detected.

£ Y= The ropotted value is an sstimated consentration.

) R=~The data was rejected in ths data validation process.







TABLE 2-13 (continued)

SEDIMENT ANALYSIS RESULTS

SENECA ARMY DEPOTACTIVITY
OB GROUNDS REMEDIAL INVESTIGATION

RYSDEC NUMBER OF
SAMPLES ABGVE
FREQUENCY NYSDEC
[¢:3) MAXIMOM | FORAQUATIC SEDIMENT SD-220 SD-230 SD.240 SD-250 SD-260 SD-261 SD-2IRE | SD-270 SD-280 SD-290 SD-300 SD-310 SD-320
DEIRCTION | DETECTED UFEG) CRITERTA 12/03/92 12/03/92 120492 12/04/92 12/67/92 120792 120792 12/07/92 120792 1200752 12/08/92 12/08/92 12/08/4
YOCs (ug/kz)
lAcatons 59% £ - N UU BT 3¢ BT BT BU N 1y 13U uT BU nv 2T
|Cabon Disulfide 59% 3 - NA 1T BT 27 6T BU BU N 1T 13U 1T BU nvu BT
Icutozoform 17.6% 20 - NA 1T BT BT BT BT BT N 14U BT 14T BT nu BT
[Erichiorosthens 3 18 - NA uT 18 BT BT 1BU BT N uv 13T uU BU nv BT
Semivelatiles (sg/kD)
o 1 94% 350 6@ 3 80T 450 T 40T 460 T T 0T N 50T 20T ST 3700 00U 130 ¥
Naphthalens 63% 24 - NAl 40U $0T 4700 460 T 2T 390 T N 5400 40T 90T 30T 187 247
- Methylnaphthslens 31% 2 - NA 40U $S0U 0T 46T 200 3907 N 5400 20T 490 T 127 400 T 4500
2.6 Diniteototocns 31% 120 - WA 1207 4500 a0 T 40T Ny 3907 N MU 440 T 9T 30T 00T 50T
2,4 Dinitrotoluens 125% 1600 - Nl 1600 4500 400 460 T MU 390 U N 40T WU 490 T 27 400 T 450U
IN-Nitrosodipherylamine (1) 125% 120 - NA O 1207 4500 0T 40T v 3907 N 540U 40T 90T 100 7 00T 50T
[Phonanthrone 15.6% 7 1390 [ 267 50T T 4T 2T 30T N 40T AT 9T 97 207 367
31% b - NAl 40T 50T 40T 4600 20U 390U N 40U 0T 490 T 3107 400 T 50T
Carbazole 671% 27 - N 40T 50T 470U 4600 20T 0T N 5400 40T T U 400 T 4500
Di-nbutylphthatate 18.5% 730 197 [ 510 450U 157 6T 20U 390 U N 40T AT 9T 0T 4000 50T
[Eluorantheno 9.4% 140 - NA 27 450 T 0T “wT 20T 30T N 540U 41007 9T 30T 400 U P54
3 110 - NA 257 4500 400 60T 2T 30T N 400 400 MU 30T W T ns
[Benzo(aantiacens 31% 8 - NAl 480U 4500 0T 6T 20T 30T N 540 T AT 9T 3700 400U 450 T
iCixyens 63% >} - NAl 480U 450 U 200 40T 200 30T N 5400 a0 T 90T 3T 00T 187
bis(2 Ethylheoxylphihalate 465% 96 1197 [ 96T 917 493 377 n7 207 X 357 397 367 157 247 397
[Benizo(®)fluorantticne 31% 52 - NA 40T 450 T 40T 40T 2T 3907 N 540 T 40T 490U 30U 4000 80T
beazo(K)fluctanthene 31% 54 - N 40U 50T 40T 460 T 2T 300 N 40T WU 9T 3T 00T 4500
[Benzo(a)pyrene 31% 38 - NAl 4800 “<0T 400 6T U 90T N 540U WU 9T 30U 400 T 50T
0o 31% 37 - NAl 40T 50T MU % T 2T 30T N 5400 40T 9T 300 400 T 50T
Pesticides/ECBs (sg/k)
4,4-DDE 9.4% 10 500 0 10 BT 477 46T 437U 450 PER 46T 420 45T 36T 4T 447U
4,4 DDF 63% 13 500 [} 237 45T 417 46T 43T 45T 5T 46707 4270 45T 36T 4T 44U
Expledves (eg/ke)
65% 130 - NN 10T 1207 20T 200 1207 1207 N jVIig U 130 T e/ R 20T
[RDX. 32% 500 - NAl 1200 2T 20T U 200 20T N 1207 200 1200 2T 20T 1200
[2,4,6-Trinitrotolusne 329% 100 - NA| 1200 20T 1207 1200 20T 2070 N 1207 20T 200 1200 1200 1200
l4-amino-2,6-Dinitrotolusne 32% 160 - N U 20U 20T 200 120U 1200 N 1200 12070 20T 20T 200 207
[2amino-4,6-Dinitrotoluene 65% 180 - NAl 10U 20T 200 00U 1200 20T N 200 12070 857 1207 1207 1200
[2,4-Dinitrotoluens 9.7% 98 - Nal %3 1207 207 10T 1200 1200 N 20T 1200 207 207 12007 120 T
Metalz (mg/ky)
A T inom 938% 25800 - NAl 17500 16000 16300 12900 10800 10500 N 15900 15900 13100 13100 12300 7560
Antim ony 63% 283 - N 10 Uy 1207 82Ur 108 TY 10.7 UF 95 TT N 137 OF 7107 57Uy 81Uy 7.6 UF 76 TF
[Arsenic 75.0% 95 5 1 5 95 4 25 34 21 N 72 32 217 72 57 45
Bation 181% 1780 - N e 156 120 138 927 91 N 142 95 985 948 395 2171
i 68.8% 16 - Nal 15 11 0.82 0517 0867 057 N 17 06T 11 0487 0.67 0287
[Cadmiom 9% 97 25 10 23 0747 0477 0627 061U 057 T N 078 T 041U 2 13 0557 0447
[Calcium 100.0% 104600 - Nl 8690 4330 3030 5680 85500 83000 N 3500 34500 10500 18400 30300 14300
[Cheomin 75.0% 418 2 ¢l 287 24 21 187 176 168 N ns 256 21 245 B4 167
iCobait 75.0% 178 - NAl 137 177 125 (X34 987 93 N 1047 82 106 12 95 617
iCoppec 938% 3790 19 30 445 205 242 ne 257 193 N B 31 887 280 352 B2
liron 100.0% 40500 24,000 28| 36400 29600 28100 26000 23300 21600 N 29200 28600 24900 36600 33100 21300
Lead 96.9% 7400 27 2| 1me 624 386 723 n 66 N 24 125 241 332 347 115
IMagnosiom 100.0% 12000 - NAl 6240 4700 4170 4110 10800 9830 N 4110 7280 4920 6720 7150 3930
PManganese 100.0% 1520 428 s 619 196 75 3 378 410 N 365 340 357 420 477 274
Meccury £83.5% 2 013 0] 0977 006 T 0047 0067 03T 003 T N (58 0077 083 (58 007 T o
Pickel 75.0% 644 2 24| 446 2 288 247 328 26 N ne 357 349 423 373 281
[Potassiom 100.0% 3530 - NAl 1840 1840 1220 1010 1040 1149 N 1500 1390 1370 1280 1070 5337
Seteniom £3.8% 18 - NA 01T 127 0.84 T 0527 127 127 N 157 096 J 07y 147 117 076 3
ISitvee 15.6% 19 - NA| 05U 0T 0497 0647 063U 058 T N 081 T 0427 137 0687 045 T 049 ¥
[Sodium 59.4% 191 - Nal 8177 9357 7077 5967 1917 189 7 N 7567 05T 857 uzy uz7Jy 7027
[Vanadiom 75.0% 379 B N 282 217 267 22 172 161 N 312 n2 199 201 183 18
813% 1200 85 19 647 863 s 639 683 61 N 602 113 208 97 106 685
& 63% 077 - N onU 066U 070 0870 078 T 065 T N 0577 071 085 T 05T 02T 082 T

NOTES: a) NYSDEC Sediment Criteria - 1989.
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B)NYSDEC 1989 guidelines for total phenols

©) Usod NYSDEC 1989 gnideline for phthalatss (bis(2-Ethythexyl) phthalate.

d) NA =niot applicable

) N= Compound was not mmlyzad

1) U=Compound was not detected.

£ T=The reportod value iz an estimated concentration.
B)R=Ths data was rejected in the data validation process.
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TABLE 214
SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-45 EXPANDED SITE INSPECTION
MATRIX SOIL Sl SOIL SOIL SOIC SOIC SOIL SOIL SOIL
LOCATION SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
DEPTH (FEET) 002 0-02 0-02 602 002 002 0-0.2 002 002
SAMPLE DATE FREQUENCY NO. 10/25/83 1012583 1012583 10/25/3 102503 10/25/83 1025m3 10/25m3 10125083
ESID OF ABOVE | ss45-1 $845-2 $5453 SS454 $845-5 554510 $545-6 $845-7 58458
LABID MAXIMUM | DETECTION TAGM TAGM 202506 202507 202508 202509 202512 202517 202511 202514 202515
COMPOUND UNITS $S45-5DUP
VOLATILE ORGANICS
[Tetrachlorosthene ugkg 19 35.7% 1400 [ 12U 1Hu 12U 11w 12U 12U 11U 11U 12U
HERBICIDES
MCPA ugkg 9400 143%| NA NA 9400 6300 6000 U 5400 U 5900 U 6000 U 5500 U 5700 U 6300 U
NITROAROMATICS
HMX ugkg 470 429%] NA NA 130 U 130 U 130 U 130 U 120 J 140 J 130U 130 UJ 130 WU
[RDX ughg 5800 786%| NA NA 130 U 130 U 100 J 82 J 280 J 290 J 1800 83 ) 130 UJ
1,3,5-Trinitrobenzene ugkg 190 29%] NA NA 130U 130 U 100 J 100 U 130 UJ 130 UJ 120 J 130 WJ 130 WJ
ITetryi ughg 330 286%| NA NA 130 U 130 U 130U 90 J 130 UJ 130 J 330 130 UJ 130 UJ
12 4,6-Trinitrotoluene ugkg 1400 64.3%| NA NA 130 U 130U 96 J 130U 84 80 J 190 130 WJ 130 WJ
4-amino-2,6-Diritrotoluene ugkg 270 74%| NA NA 130 U 130 U 130 U 130 U 130 WJ 130 UJ 130U 130 UJ 130 UJ
2-amino-4,6-Diritrotoluene ugkg 680 57.1%| NA NA 130 U 130 U 99 J 130 U 280 J 270 J 590 130 UJ 130 UJ
[2.4-Dinitrotoluene ugkg 190 574%| NA NA 130 U 130 U 130 U 1104 150 J 140 J 160 130 UJ 130 W
|SEMIVOLATILE ORGANICS
Hexachloroethane ugkg 1100 357%| NA NA 410U 380 U 400 U 360 U 390 U 390 U 21 380 U 420 U
Naphthalene ugkg 30 286%] 13000 0 410U 380 U 400 U 360 U 214 390 U 360 U 380 U 420 U
Acenaphthylene ugkg 30 143%| 41000 0 40U 380 U 400 U 360 U 304 390 U 360 U 380 U 420 U
> 6-Dinitrotoluene ugkg 700 14.3% 1000 0 410 U 380 U 400 U 360 U 3%0 U 390 U 41 380 U 420 U
> 4-Diritrotoluene ugkg 14000 500%| NA NA a0U 380 U 400 U 360 U 160 J 75 J 830 380 U 420U
Diethyiphthalate ugkg 35 7.1% 7100 0 40U 380 U 400 U 360 U 3%0 U 390 U 360 U 380 U 420 U
IN-Nitrosodiphenylarmine ugkg 1600 357%| 50000 * 0 410 U 380 U 400 U 360 U 390 U 390 U 110 J 380 U 420U
Hexachlorobenzene ugkg 62 57.1% 410 0 40U 380 U 400 U 20 J 434 44 55 380 U 420 U
Phenarthrene ugkg 46 50.0%| 50000 * 0 40U 380 U 400 U 360 U 384 31 J 25 380 U 420U
lAnthracene ugkg 18 143%| 50000 * 0 4o u 380 U 400 U 360 U 18 J 390 U 360 U 380 U 420U
Di-r-butylphthalate ugkg 6800 50.0% 8100 0 410 U 380 U 400 U 360 U 110J 314 900 380 U 420U
[Flucranthene ugkg 68 643%| 50000 * 0 40U 380 U 400 U 234 66 J 44 ) 424 380 U 22
Pyrene ugkg 110 714%| 50000 * 0 4ou 380 U 400 U 35 100 J 76 J 78 380 U 30 J
Benzo(a)anthracene ugkg 50 429% 220 0 40U 380 U 400 U 360 U 50 J 32 31 380 U 420U
ene ugkg 68 64.3% 400 o 40U 380 U 400 U 19 J 68 J 55 J 52 380 U 20 J
bis(2-Ethyhexylphthalate ugkg 740 50.0%| 50000 * 0 40U 380 U 700 430 740 700 360 U 210 J 470
Benzo(b)fluoranthene ughkg 55 50.0% 1100 0 40U 380U 400 U 360 U 55 J 33 J 36 380 U 420U
Benzo(K)fuoranthene ughkg 58 35.7% 1100 0 40U 380 U 400 U 360 U 58 J 184 360 U 380 U 420 U
Benzo(a)pyrene ugkg 82 429% 61 1 40U 380 U 400 U 360 U 82J 44 45 380 U 420 U
indeno(1,2,3-cdjpyrene ugkg 52 28.6% 3200 o 410 U 380 U 400 U 360 U 52J 390 U 360 U 380 U 420U
Benzo(gh.ijperyiene ugkg 66 357%| 50000 * 0 410 U . 380U 400 U 360 U 39 27 360 U 380 U 420U
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TABLE 2-14

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-45 EXPANDED SITE INSPECTION
MATRIX SOIL SOIC SOIL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
DEPTH (FEET) 0-0.2 002 002 002 002 002 002 002 0-02
SAMPLE DATE FREQUENCY NO. 102503 1072593 10/25/93 10/25/93 10/25/83 10/25/83 1072503 10/25/03 10725193
ESID OF ABOVE | SS45-1 $845.2 58453 55454 $545-5 $545-10 $545-6 5545.7
LABID MAXIMUM | DETECTION TAGM TAGM 202506 202507 202508 202509 202512 202517 202511 202514 202515
COMPOUND UNITS $S45-5DUP
[PESTICIDES/PCE
Endosuifan | ugka 22 367% 900 0 21U 2U 2U 18U 184 2U 18U 18U 21U
Dieldrin ugkg 32 23.1% 44 0 41U 38U 4u 254 39U 38U 324 38U 41U
l4,4-DDE ugkg 42 429% 2100 0 41U 38U 4u 324 39U 344 424 38U ERRY
4,4-DDT ugkg 34 30.8% 2100 0 41U 38U 4u 35U 39U 344 28 38U 41U
alpha-Chiordane ugkg 2 23.4% 540 0 21U 2U 2u 154 2U 11 24 18U 21u
Arocior-1254 ugikg 110 76%| 1000(a) 0 4y 38U 40U 36U QU 110 J 36U 38U 41y
METALS
Alminum mgkg 22800 1000%| 15523 15[ 17300 19400 18900 14900 17600 15600 16300 18000 18600
Arsenic mgkg 82 100.0% 75 1 5 55 5.1 5.4 62 6.4 55 6.3 6.4
Barium mgkg 365 100.0% 300 1 122 194 115 143 161 151 160 163 365
Berylium makg 11 100.0% 1 1 074 077 J 083 J 063 J 0724 074 0714 082 J 0.69 J
(Cadmium mgkg 13.1 100.0% 1 12 28 24 1.1 33 954 a5 4 88 164 484
iCalcium mgkg 47000 100.0%| 120725 0 8510 10300 21800 47000 26000 47000 23400 6930 16800
Chromium makg 393 100.0% 24 14 24.1 393 274 228 268 238 242 2438 272
Cobait mgkg 243 100.0% 30 0 108 . 243 14.1 124 128 122 17 131 121
Copper mgka 1240 100.0% 25 16 79.4 192 55.8 155 538 405 491 898 203
iron mgkg 75700 1000%| 28986 13| 25800 75700 30500 26700 31400 30400 28100 29900 29400
| ead mgkg 87.8 100.0% 30 12 20.4 157 12 349 636 54.9 632 218 66.9
Magnesium mgkg 9270 1000%| 12308 0 5530 5950 6790 8420 7320 7000 6440 5170 6740
Manganese makg 1380 100.0% 759 5 562 1150 627 530 575 599 555 1050 439
Mercury mgkg 43 100.0% 0.1 16 0.43 0.63 0.17 0.43 154 214 24 041 J 194
Nickel mgkg 51 100.0% 37 8 284 R 413 R 405 R 352 R 405 36.4 342 35.1 394
Potassium mgkg 3280 100.0% 1548 16 2310 3140 2720 2100 2140 1980 2060 2080 2530
Selenium mgkg 11 0.0% 2 0 027 U [RERY] 021U 023 U 0.18 UJ 022 UJ 018 U 022 W) 024 UJ
Sitver mgkg 262 57.1% 05 1 13w 15 UJ 24 1Ud 35 274 43 1204 234
odiim mgkg 418 100.0% 114 9 67.1 J 100 J 114 J 142 J 110 J 104 J 1124 136 J 935 J
anadium mgkg 38 100.0% 150 0 286 35.4 305 237 279 2538 273 325 30
c mgkg 557 100.0% 90 g 148 R 12 R 115 R 208 R 427 361 347 126 306
Cyanide mgkg 83 143%| NA NA 0.56 U 057 U 058 U 054 U 072U 0.67 U 052U 0.66 U 072U
THER ANALYSES
Nitrate/Nitrite-Nitrogen makg 28 1000%| NA NA 0.42 038 0.05 1.34 0.13 0.06 18 6 0.12
otal Solids WY 919 80.4 857 826 918 84 842 916 874 787
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TABLE 2-14

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-45 EXPANDED SITE INSPECTION
MATRIX SOIL SOIL SOIL SOiL SOIL SOIL SOIL
LOCATION SEAD45 SEAD-45 SEAD45 SEAD-45 SEAD-45 SEAD-4S SEAD45
DEPTH (FEET) 0-02 3 3 3 3 3 3
SAMPLE DATE FREQUENCY NO. 10/25/93 110893 11/08/93 117083 11/08/33 11/09/33 11/09/93
ESID OF ABOVE 88459 TP45-1 TP45-11 TP45-2 TP45-3 TP45-4 TP45-5
LABID MAXIMUM | DETECTION TAGM TAGM 202516 203646-203648 | 203656-203658 | 203650-203652 203654 204026-204028 | 204030-204032
COMPQUND UNITS TP45-1DUP
'CLATILE ORGANICS
ITetrachloroethene ugkg 19 35.7% 1400 0 12U 4J 6J 8J 19 2J 3J
HERBICIDES
IMCPA ugkg 8400 143% NA NA 5300 U 5600 U 5500 U 5800 U 6000 U 6900 U 5600 U
INITROAROMATICS
ugkg 470 429% NA NA 130 W 250 J 430 J 470 J 240 J 350 200
RDX ugkg 5800 78.6% NA NA 5800 J 2500 J 1600 J 2700 J 2500 J 4300 1300
1,3,5-Trinitrobenzene ugkg 190 42.9% NA NA 130 W 150 J 170 J 190 J 130 UJ 180 140
Tetryl ugkg 330 28.6% NA NA 130 UJ 130 W 130 UJ 130 UJ 130 UJ 130 U 180 J
12,4,6-Trinitrotoluene ugkg 1400 64.3% NA NA 1400 J 330 J 340 J 600 J 400 J 330 280
4-amino-2,6-Dinitrotoluene ugkg 270 7.1% NA NA 270 J 130 UJ 130 UJ 130 UJ 130 UJ 130 U 130U
{2-amino-4,6-Dinifrotoiuene ugkg 680 57.1% NA NA 130 UJ 430 J 430 J 680 J 530 J 480 350
|2,4-Dinitrotoluene ugkg 190 57.1% NA NA 130 W) 130 W) 140 J 190 J 120 J 1104 90 J
[SEMIVOLATILE ORGANICS
Hexachloroethane ugkg 1100 36.7% NA NA 390 U 72J 68 J 1800 U 1100 41 J 36 J
Naphthalene ugkg 30 286% 13000 (o] 390 U 30 J 27J 1900 U 24 ) 30J 370 U
Acenaphthylene ugikg 30 14.3% 41000 0 390 U 19J 17 J 1900 U 400 U 460 U 370 U
2,6-Dinitrotoluene ugkg 700 14.3% 1000 0 390 U 370U 360 U 700 J 400 U 460 U 370U
i2,4-Dinitrotoluene ugkg 14000 50.0% NA NA 390 U 100 J 190 J 14000 84 J 59 J 230 J
Diethylphthatate ugkg 35 71% 7100 0 390 U 370U 360 U 1900 U 400 U 35 J 370 U
IN-Nifrosodiphenylamine ugkg 1600 35.7% 50000 0 3%0 U 370U 30J 1600 J 20J 460 U 25J
[Hexachlorobenzene ugkg 62 57.1% 410 0 30J 62J 54 ) 1900 U 52J 48 J 42 J
Phenanthrene ugkg 46 50.0% 50000 0 18 J 46 J 38J 1900 U 38J 44 J 34J
\Anthracene ugkg 18 14.3% 50000 0 330 U 174 360 U 1900 U 400 U 460 U 370 U
Di-n-butyiphthatate ugkg 6800 50.0% 8100 0 390 U 35J 170 J 6800 274 754 230 J
Fluoranthene ugkg €8 €4.3% 50000 0 30J 53 J 50J 1900 U 52J €8 J 58 J
Pyrene ughkg 110 71.4% 50000 0 36 J 110 J a8 J 100 J 80J 110 J 97J
Benzo(a)anthracene ugkyg 50 4289% 220 ¢} 390 U 32J 30J 1900 U 2 36 J 32J
Chrysene ugkg 68 64.3% 400 0 27J 46 J 44 J 1800 U 37J 514 a7 J
bis(2-Ethylhexylphthalate ugkg 740 50.0% 50000 [¢] 350 J 85 J 50 J 1900 U 400 U 460 U 370U
Benzo(b)fluoranthene ugkg 55 50.0% 1100 0 204 38J 36 J 1900 U 244 394 42J
Benzo(K)filuoranthene ugkg 58 35.7% 1100 o] 350 U 28 26 J 1900 U 21J 34J 23J
Benzo(a)pyrene ugkg 82 42.9% 61 1 390 U 46 J 41J 1900 U 28 J 45 J 42
indeno(1,2,3-cd)pyrene ugkg 52 28.6% 3200 0 390 U 374 360 U 1900 U 400 U 29 J 26 J
Benzo(g h.i)perylene ugkg 66 357% 50000 0 380 U 66 J 58 J 1900 U 34J 53 J 45 J
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TABLE 2-14

H\ENG\SENECA\SCOPING\SEAD4S\TABLES\2-14.WK3

a) The TAGM value for PCBs is 1000 ugkg for surface soils and 10,000 ug/kg for subsurface soils.

b} *= As per proposed TAGM, total VOCs < 10ppm; total Semi-VOCs <500ppm; individual semi-VOCs < 50 ppm.

c) NA= Not Available
d) U=Compound was not detected.

e) J=the reported value is an estimated concentration.

1) R =the data was rejected in the data validafing process.

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

SOIL ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-45 EXPANDED SITE INSPECTION
MATRIX SOIL SOIL SOlL SOIL SOIL SOIL SOIL
LOCATION SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
DEPTH (FEET) 0-02 3 3 3 3 3 3
SAMPLE DATE FREQUENCY NO. 10/25/93 1110833 11/08/93 11/08/93 11/08/93 11/09/93 11/09/93
ESID OF ABOVE 5845-9 TP45-1 TP45-11 TP45-2 TP45-3 TP45-4 TP456
LABID MAXIMUM | DETECTION TAGM TAGM 202516 203646-203648 | 203656-203658 | 203650-203652 203654 204026-204028 | 204030-204032
COMPOUND UNITS TP45-1DUP
PESTICIDES/PCB
Endosuifan | ugkg 22 35.7% 900 0 1J 184 22 19J 164 24U 19U
Dieldrin ugkg 32 23.1% 44 0 38U R 37U 36U 38U 4U 24 ) 37U
14,4-DDE ugkg 42 42.9% 2100 0 33J 37U 36U 38U 4U 324 19J
14,4-DDT ugkg 34 30.8% 2100 0 38U R 37U 23J 38U 294 46 U 37U
alpha-Chlordane ugkg 2 23.1% 540 ] 2U R i9u 19 U 2U 2U 24 U 18U
Arocior-1254 ugkg 110 7.6%| 1000(a) 0 38U R 337U 36U 38U 40U 46 U 37U
METALS
JAluminum mgkg 22800 100.0% 15523 15 17800 20100 16500 20800 22800 20800 17300
lArsenic mgkg 82 100.0% 7.5 1 6.1 638 6.3 71 82 6J 51J
Barium mgkg 365 100.0% 300 1 202 208 177 201 248 216 174
Beryfium mgkg 11 100.0% 1 1 079 J 08J 08 091 J 11J 094 J 08 J
Cadmium makg 13.1 100.0% 1 12 55J 104 J 96 J 954 1314 10.9 R 74 R
Calcium mgkg 47000 100.0% 120725 0 22600 42700 31500 26400 32500 36400 32100
IChromium mg/kg 39.3 100.0% 24 14 274 313 257 30.1 355 321 27.6
Cobalt makg 243 100.0% 30 0 15 132 132 1238 16.9 153 121
ICopper mgkg 1240 100.0% 25 16 267 722 555 561 791 1240 J 449 )
ron mgXkg 75700 100.0% 28986 13 32500 35700 31900 31500 41300 37600 31600
tead mgkg 87.8 100.0% 30 12 77.7 541 733 69.4 87.8 747 61.8
Magnesium mgkg 9270 100.0% 12308 0 7110 7910 7780 7800 9270 8940 7570
Manganese mgkg 1380 100.0% 759 5 912 1380 613 605 827 726 600
Mercury mgkg 43 100.0% 0.1 16 19J ©o34d 144 314 4] 36 43
Nickel mgkg 51 100.0% 37 8 425 41.8 381 405 51 48.3 392
Potassium mgkg 3280 100.0% 1548 16 2260 3040 1960 3280 3010 2400 1960
lenium mgXkg 11 0.0% 2 0 024 UJ 023 UJ 0.15 UJ 0.16 UJ 023 UJ 027 UJ 02 UJ
Silver mgkg 262 57.1% 05 1 134 32J 4.7 5J 6.6 J 262 J 38J
Sodium mgkg 418 100.0% 114 9 934 J 141 J 105J 116 J 135 J 136 J 122 J
IVanadium mgkg 38 100.0% 150 0 289 324 267 344 38 3286 273
[Zinc makg 557 100.0% 20 9 383 345 360 320 538 557 J 333 4
Cyanide mgkg 8.3 14.3% NA NA 07U 0.7 054 U 0585 U 055U 0.62 051U
OTHER ANALYSES
Nitrate/Nifrite-Nitrogen mgkg 28 100.0% NA NA 0.55 27 28 195 188 9.8 133
[Total Sofids %WMW 919 852 290.3 90.7 86.7 829 722 893
Notes:
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TABLE 2-15

GROUNDWATER ANALYSIS RESULTS

SENECA ARMY DEPOT
SEAD-45 EXPANDED SITE INSPECTION
MATRIX WATER WATER WATER WATER WATER WATER WATER WATER
LOCATION SEAD45 SEAD45 SEAD-45 SEAD-45/0D SEAD-45/0D SEAD-45/0D SEAD45/0D SEAD-45/0D
SAMPLE DATE FREQUENCY 02/03/34 0210334 01/26/94 02/01/34 02/02/34 02/01/34 02/02/34 02/02/194
ESID NY AWQS | NO.ABOVE | MWA45-2 MW453 Mwia5-4 Mw1 Mw2 MW3 MwW4 MW5
LABID MAXIMUM | DETECTION CLASS GA CRITERIA 210258 210259 209413 210059 210198 210060 210194 210195
COMPOUND UNITS (@)
IVOLATILE ORGANICS
Tetrachloroethene ugiL 1 12.5% 5 0 v iou 10U 1J iU 10U 00U ou
INITROAROMATICS
HMX ug/L 05 12.5% NA NA 0.13 UJ 0.13 U 013 U 05 013 U 013 U 013 U 013 U
1,3-Dinitrobenzene ug/L 0.067 12.5% 5 0 0.13 W 0.13 VU 013 U 013U 013 U 0.13 U 013 U 0.067 J
[SEMIVOLATILE ORGANICS
bis(2-Ethylhexyl)phthalate ugh. <} 50.0% 50 0 23 11U 11U 33 11U 12 1 10U
METALS
Aluminum ug/L 63300 87.5% NA NA 42U 7510 63300 124 J 828 835 J 17700 821
[Antimony ug/L 521 87.5% 3 7 268 J 36.7 J 21.6 UJ 243 J 2314 5214 49.6 J 281 J
Arsenic ug/t 95 37.5% 25 0 14U 184 95 J 14U 14U 14U 1.7J 14U
Barium ugf 751 100.0% 1000 0 272 621 J 751 56.5 J 50.8 J 255 195 J 828J
Beryllium ug/iL 5 37.5% 3 1 04U 052 J 5 04U 04U 04U 0.87 J 04U
Cadmium ug/L 3.8 50.0% 10 0 28 32 21U 224 21U 21U 384J 21V
Calcium ug/L 660000 100.0% NA NA 232000 211000 660000 118000 94600 91700 152000 123000
Chromium ug/L 106 62.5% 50 1 26U 16.1 106 26U 41J 26U 28.9 26J
Cobalt ug/L 944 50.0% NA NA 44U 146 J 944 44U 53J 44U 11J 44U
Copper ug/lL 123 62.5% 200 0 31U 1194 123 31U 72J 3.9J 79.2 31U
iron ug/L 113000 100.0% 300 5 485 J 14100 113000 207 940 109 27500 1220
Lead ug/lL 75.6 100.0% 25 1 071 J 9.5 756 0.71J 066 J 073 J 15.7 11J
Magnesium ug/L 77900 100.0% 35000 3 57800 77900 73500 26400 15700 15800 31600 27700
Manganese ug/L 4640 100.0% 300 4 1400 625 4640 44 237 29J 384 55
Mercury ug/L 0.29 37.5% 2 [} 0.04 U 0.08 J 0.29 0.04 U 004 U 004 U 1.8 0.04 U
Nicke! ug/L 209 50.0% NA NA 102 J 307 J 209 4U 4U 4 U 439 4U
Potassium ug/t. 18700 62.5% NA NA 9660 18700 13900 gio U 1050 J 904 U 6540 907 U
[Selenium ugh 25 62.5% 10 0 25J 19J 07U 099 J 07U 07U 19J 154
Sitver ug/L 46 12.5% 50 0 42U 42U 42U 42U 42U 42U 46 J 42U
Sodium ug/L 40000 100.0% 20000 1 40000 18600 17300 10000 13100 3400 J 15800 16100
Vanadium ug/L 931 37.5% NA NA 37U 117 J 931 37U 37U 37U 287 J 37UV
Zinc ugiL 321 100.0% 300 1 31.6 81.1 321 153 4 23 14 J 164 245
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/L 87 100.0% 10 0 0.41 0.12 0.02 1.23 0.06 0.15 0.13 87
pH standard units 7.54 NR 75 7.31 75 7.49 753 743 7.54
Specific Conductance umhos/cm 750 NR 750 600 455 315 340 450 465
urbidity NTU 9860 0.4 368 9860 94 4.4 34 193 107
NOTES:
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f) R=the data was

a) NY State Class GA Groundwater Regulations
b) NA = Not Available
¢) U= compound was not detected
d) J = the report value is an estimated concentration
e) UJ=the compound was nct detected; the associated reporting limit is approximate

d in the data

process
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TABLE 2-16

SURFACE WATER ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-45 EXPANDED SITE INSPECTION

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

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

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

H:\ENG\SENECA\SCOPING\SEADA4S\TABLES\2-16. WK3

MATRIX WATER WATER WATER WATER
LOCATION SEAD-45 SEAD-45 SEAD-45 SEAD-45
SAMPLE DATE FREQUENCY NYS EPA EPA 11/01/93 11/01/93 11/01/93 11/01/93
ESID OF GUIDELINES | AWQC AWQC [ NO.ABOVE SW45-41 SW45-2 SW45-3 SW454
LABID MAXIMUM | DETECTION | CLASSD ACUTE |CHRONIC| CRITERIA 202940 202941 202942 202943
COMPOUND UNITS (@) (b) (b)
NITROAROMATICS
HMX ug/lL 0.49 50.0% NA NA NA NA 013 U 0.45 0.49 013 U
RDX ug/L 2 50.0% NA NA NA NA 024 J 2 013 U 013 U
METALS
Aluminum ug/L 37500 100.0% NA 750 87 4 29000 4370 968 37500
Arsenic ug/L 23 25.0% 360 360 190 o] 12U 12U 12 U 23J
Barium ug/lL 439 100.0% NA NA NA NA 204 8254 3354 439
Beryllium ug/L 15 50.0% NA 130 53 o] 134 o3 U o3 U 15J
Cadmium ug/L 112 25.0% NA 39 1.1 1 33U 33U 33U 11.2
Calcium ug/L 194000 100.0% NA NA NA NA 194000 38500 33800 105000
Chromium ug/L 50.8 75.0% 4270 4270 509 o] 454 34 25U 50.8
Cobalt ug/L 18.2 50.0% NA NA NA NA 152 4 49 U 49 U 182 J
Copper ug/L 612 100.0% 50 50 30 3 203 119 248 J 612
Iron ug/L 60400 100.0% 300 NA 1000 4 47700 J 5920 J 1270 J 60400 J
Lead ug/L 68.7 100.0% 330 3306 129 2 272 109 19 J 68.7
Magnesium ug/L 24300 100.0% NA NA NA NA 24300 4680 J 3280 J 19300
Manganese ug/L 1250 100.0% NA NA NA NA 841 56.7 21.1 1250
Mercury ug/L 3 100.0% NA 24 0.012 4 0.32 05 0.18 J 3
Nickel ug/L 742 100.0% 4250 3592.5 3994 o] 72.7 8.1 J 42 J 742
Potassium ug/t 9670 100.0% NA NA NA NA 6650 5020 1530 J 9670
Sodium ug/L 4340 100.0% NA NA NA NA 2810 J 899 J 1080 J 4340 J
Vanadium ug/L 54.9 75.0% 190 NA NA 0 459 J 6.1J 33U 54.9
Zinc ug/L 883 100.0% 800 296.8 2689 1 226 98.9 233 883
Cyanide ug/L 47.7 25.0% 22 22 52 1 83U 83 u 83 U 47.7
OTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/L 1.06 100.0% NA NA NA NA 0.01 0.03 1.06 0.04
Notes:
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TABLE 2-17

SEDIMENT ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-45 EXPANDED SITE INSPECTION
MATRIX SOIL SOIL SOIL SOIL
LOCATION NYSDEC NYSDEC NYSDEC SEAD-45 SEAD-45 SEAD-45 SEAD-45
DEPTH (FEET) SEDIMENT | SEDIMENT | SEDIMENT 0-0.5 0-05 0-0.5 0-05
SAMPLE DATE FREQUENCY| CRITERIA CRITERIA | CRITERIA 11/01/93 11/01/93 11/01/93 11/01/93
ESID FOR AQUATIC | FOR HUMAN FOR NO.ABOVE| SD45-1 SD45-2 SD45-3 SD45-4
LABID MAXIMUM | DETECTION LIFE HEALTH WILDLIFE LOT CRITERIA 202996 202997 202998 202998
COMPOUND UNITS (a) (@) (a) (b)
NITROAROMATICS
RDX ug/kg 210 25.0% NA NA NA NA NA 130 U 210 130 U 130 U
Tetryl ug/kg 140 25.0% NA NA NA NA NA 130 U 140 J 130 U 130 U
2,4,6-Trinitrotoluene ug/kg 120 25.0% NA NA NA NA NA 130 U 120 J 130 U 130 U
2-amino-4,6-Dinitrotoluene ug/kg 260 25.0% NA NA NA NA NA 130 U 260 130 U 130 U
2,4-Dinitrotoluene ug/kg 83 25.0% NA NA NA NA 130 U 83J 130 U 130 U
ISEMIVOLATILE ORGANICS
Naphthalene uglkg 24 25.0% NA NA NA NA NA 420 U 530 U 500 U 24 J
Hexachlorobenzene ug/kg 40 50.0% 75680 15 120 NA NA 420 U 40 J 500 U 304
Phenanthrene ug/kg 34 75.0% 1390 NA NA NA NA 420 U 34 4 24 4 254
Di-n-butylphthalate ug/kg 25 25.0% 1197(c) NA NA NA NA 420 U 25J 500 U 440 U
Fluoranthene ugkg 60 75.0% NA NA NA NA NA 420 U 60 J 47 J 314
Pyrene ug/kg 110 75.0% NA NA NA NA NA 420 U 1104 53 J 614
Benzo(a)anthracene ug/kg 32 50.0% NA 13 NA NA NA 420 U 324 234 440 U
Chrysene ug/kg 50 75.0% NA 13 NA NA NA 420 U 50 J 36 J 20J
Benzo(b)fluoranthene ug/kg 37 50.0% NA 13 NA NA NA 420U 374 284 440 U
Benzo(k)fluoranthene uglkg 28 50.0% NA 13 NA NA NA 420 U 284 26 J 440 U
Benzo(a)pyrene uglkg 37 50.0% NA 13 NA NA NA 420 U 37J 281 440 U
Indeno(1,2,3-cd)pyrene uglkg 32 25.0% NA 13 NA NA NA 420 U 324 500 U 440 U
Benzo(g,h.i)perylene uglkg 48 25.0% NA NA NA NA NA 420 U 48 J 500 U 440 U
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TABLE 2-17

HAENG\SENECA\SCOPING\SEAD4S\TABLES\2-17.WK3

a) NYSDEC Sediment Criteria - 1989.

b} LOT = limit of tolerance; represents point at which significant toxic effects on benthis species occur.
c) Used NYSDEC 1989 guideline for phthalates (bis(2-Ethylhexyl)phthalate.

d) NA = Not Available

@) U= compound was not detected

f) J=the reported value is an estimated concentration

g) UJ =the coumpound was not detected; the associated reporting limit is approximate.

SEDIMENT ANALYSIS RESULTS
SENECA ARMY DEPOT
SEAD-45 EXPANDED SITE INSPECTION
MATRIX SOIL SOl SOIL SOIL
LOCATION NYSDEC NYSDEC NYSDEC SEAD-45 SEAD-45 SEAD-45 SEAD-45
DEPTH (FEET) SEDIMENT | SEDIMENT | SEDIMENT 0-05 0-0.5 0-0.5 0-0.5
SAMPLE DATE FREQUENCY| CRITERIA CRITERIA | CRITERIA 11/01/93 11/01/93 11/01/33 11/01/83
ESID OF FOR AQUATIC | FOR HUMAN FOR NO.ABOVE | SD45-1 SD45-2 SD45-3 SD45-4
LABID MAXIMUM | DETECTION LIFE HEALTH WILDLIFE LOT CRITERIA 202996 202997 202998 202998
COMPOUND UNITS (@) (@) (a) (b)
PESTICIDES/PCB
Endosulfan | ug/kg 27 50.0% 03 NA NA NA NA 22U 274 134 23U
Dieldrin ug/kg 7.4 25.0% 185 13 77 NA NA 42U 53U 5U 744
4,4-DDE ug/kg 12 50.0% 500 0.1 10 NA NA 42U 43 J 5U 124
Endrin aldehyde ug/kg 3.2 25.0% NA NA NA NA NA 42 U 53U 5U 324
alpha-Chlordane ug/kg 57 25.0% 0.06 0.01 0.06 NA NA 22U 27U 26U 57J
|Aroclor-1254 ug/kg 580 - 50.0% NA 0.008 195 NA NA 20 74 50 U 580 J
METALS
Aluminum mg/kg 35000 100.0% NA NA NA 14400 35000 22300 21100
[Arsenic mg/kg 16.1 100.0% 5 33 o] 6.9 42 7.3 16.1
Barium mg/kg 308 100.0% NA NA NA . 85.4 308 187 176
Beryliium mg/kg 14 100.0% NA NA NA 062 J 1.4 094 J 0.83
Cadmium mg/kg 2586 100.0% 0.8 10 2 0.76 J 149 56 256 J
Calcium mg/kg 84400 100.0% NA NA NA 84400 21700 25100 25100
Chromium mglkg 484 100.0% 26 111 0 225 484 31.4 31.8
Cobalt ma/kg 197 100.0% NA NA NA 11.2 18.7 12.8 13.2
Copper mg/kg 814 100.0% 19 114 3 63.9 814 323 241
Iron mg/kg 50500 100.0% 24000 40000 1 25600 50500 32600 33200
Lead mg/kg 101 100.0% 27 250 0 19.8 101 528 728
Magnesium ma/kg 10200 100.0% NA NA NA 9720 10200 7630 7510
Manganese mglkg 935 100.0% 428 1100 0 458 692 616 935
Mercury mg/kg 53 100.0% 0.11 2 3 0.38 53 4.4 224
Nickel ma/kg 67.7 100.0% 22 90 0 40.1 67.7 416 446
Potassium mg/kg 4680 100.0% NA NA NA 2580 4680 3360 2840
Silver mg'kg 58 75.0% NA NA NA 13U 58 3.1 254
Sodium mg/kg 377 100.0% NA NA NA 208 J 377 J 146 J 130 J
Vanadium ma/kg 537 100.0% NA NA NA 23.9 537 37.2 328
IZinc mg/kg 755 100.0% 85 800 0 104 755 312 329
IOTHER ANALYSES
Nitrate/Nitrite-Nitrogen mg/kg 0.13 100.0% NA NA NA 0.04 0.06 0.13 0.12
Total Solids %WW 78.7 78.7 62 66.3 741
NOTES:
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In the 14 soil samples collected, 21 semivolatile organic compounds were detected, but only
S$S45-2 exceeded Technical and Administrative Guidance Manual (TAGM) criteria for one
compound. The concentration of benzo(a)pyrene was 82 ppb, which slightly exceeds the
TAGM value of 61 ppb.

No explosives were detected in SS45-1, SS45-2, or SS45-8. The remaining soil samples all
contained explosives at varying concentrations. A total of eight explosives were detected.
RDX and 2,4,6-TNT were detected with the greatest frequency and at the greatest
concentrations. SS45-9, collected from a low-lying area between the OD mound and Reeder
Creek, contained the highest concentration of RDX (5,800 ppb) and 2,4,6-TNT (1,400 ppb).
Aside from SS45-9, the subsurface samples collected from the detonation mound tended to
have the greatest concentrations of explosives.

A number of the soil samples collected at SEAD-45 were found to contain various metals at
concentrations that exceeded the associated TAGM or site background values. Of the 24
metals reported, 16 of these were found in one or more samples at concentrations above the
associated TAGM values. While several of these exceedances were for only 1 or 2 samples,
the majority of the TAGM exceedances were more significant. Of particular note are the
metals cadmium, chromium, copper, lead, mercury, silver,and zinc where a large percentage
of the samples exceeded the criteria value and where the concentrations of the exceedances
are generally an order of magnitude or greater above the criteria value.

Fourteen of the 16 soil samples analyzed had cadmium concentrations above the criteria value
of 1 ppm. The highest cadmium concentration was identified in sample TP45-3, where 13.1
ppm was reported. This test pit soil sample was collected from the center of the OD mound.
This sample also had elevated concentrations of all the other metals of note, and had the
highest detected concentrations of lead, nickel, and vanadium, and the second -highest
detected concentrations of copper and mercury. In all of the soil samples collected, copper
and mercury exceeded TAGM criteria. The subsurface samples taken from the mound
contained the highest concentrations for both of the metals. In general, the highest
concentrations for all of the metals were found in the samples collected from the five test pits
completed in the OD mound. The exception was chromium, where the highest concentration
(39.3 ppm) was found in the surface soil sample SS45-2, collected west of the OD mound.
Even though the highest metals concentrations were in the test pit soil samples, there were
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TAGM exceedances in the surface soil samples as well. The highest metals concentrations
in the surface soil samples were in the samples SS45-5, collected just west of the OD mound,
and SS45-6 and SS45-9, collected east of the OD mound.

In the groundwater investigation for the ESI, four new monitoring wells were installed. Well
construction details are presented in Table 2-18. One of the wells was dry, so three of the
four new wells were sampled as part of the ESI along with the five existing wells.

Tetrachloroethene was detected in MW-1, but not exceeding NYSGWS.  Bis(2-
ethylhexyl)phthalate was detected in three wells MW45-2, MW-3, and MW-4, but all
concentrations were below NYSGWS. No other volatile or semivolatile compounds were
found in groundwater. The explosives HMX and 1,3-dinitrobenzene were detected in
groundwater samples. MW-1 contained 0.5 ppb HMX and MW-5 contained 0.067 ppb 1,3-
dinitrobenzene. New York State has no groundwater criteria for HMX, and the 5 ppb
criteria for 1,3-dinitrobenzene is well above the concentration found in MW-5

Eight metals, beryllium chromium, iron, lead, magnesium, manganese, sodium and zinc were
present in one or more of the groundwater samples at concentrations exceeding the
NYSGWS. Most of the high concentrations were in well MW45-4, which had a turbidity of
9,860 nephelometric turbidity units (NTU) and are likely the result of suspected silt in the
water. ’

Two explosives, HMX and RDX were detected in three of the surface water samples. SS45-1
contained 0.24 ppb RDX, SS45-2 contained 0.45 ppb HMX and 2 ppb RDX, and SS45-3
contained 0.49 ppb HMX.

Metals were detected in the surface water, with aluminum, cadmium, copper, iron, lead,
mercury, zinc and cyanide all present in at least one sample at concentrations exceeding the
most stringent Ambient Water Quality Criteria (AWQC). All four surface water samples
collected contained aluminum, iron, and mercury exceeding EPA chronic AWQC.

Five explosives were detected in SD45-2 at varying concentrations, the highest being 260 ppb
of 2-amino-4,6-dinitrotoluene. No explosives were detected in the remaining three sediment
samples. Semivolatile organic compounds, pesticides, and PCBs were detected in three
sediment samples, SD45-2, SD45-3, and SD45-4, but detections were primarily at low
concentrations. There are no appropriate standards to compare to the detected '
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TABLE 2-18

EXPANDED SITE INSPECTION
MONITORING WELL CONSTRUCTION DATA

SENECA ARMY DEPOT ACTIVITY

SEAD-45
Depth of Well Depth of Well Well Screened Interval | Thickness of | Height of Elevation of
Well Relative to Relatlve to Screen Relative to Bentonite PVC Well | Top of PVC
Number Ground Surface Top of PYC Length Ground Surface Seal Stickup Well (MSL)
(ft) (ft) (ft) (ft) (ft) (ft) (ft)

1 MW45-1 6.0 8.65 2 3.25-5.25 0.8 2.65 6235.08

2 MW45-2 10.0 12,41 4 5.33-9.33 1.2 241 626.76

2 MW45-3 11.33 14.07 4 6.6-10.6 1,25 2.74 626.45

4 MW45-4 7.0 9.74 2 4.25-6.25 0.5 2,74 633.04

Notes:

1. All wells were installed by Empire Soils Investigations, Inc. under the supervision of Engineering-Science, Inc,
2. Data obtained from Well Development forms and UXB survey summary (3/8/94),

3. All wells were installed in Till/Weathered Shale.

4, All wells were constructed of 2-inch PVC well casing with 0.010 inch PVC well screen.

H\ENG\SENECA\SCOPING\SEAD4S\TABLES\2-18.WK3
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concentrations because the NYSDEC sediment criteria applies to wetlands that support
aquatic life, and there is no aquatic life in the standing water at the OD Grounds. Cadmium,
copper, iron, and mercury were also detected in sediment at concentrations exceeding Limit
of Tolerance criteria.

A geophysical investigation was conducted across the OD Grounds, including the OD mound,
to locate any subsurface features. The test pits excavated in the mound uncovered various
components of high explosives and fuzes. The test pits excavated away from the detonation
mound located the electrical conduits that served the previous locations of the detonation
mound.
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3.0 SCOPING OF THE RI/FS

This section describes the current understanding of SEAD-45 based upon the results of the
ESI Report. This includes the development of a conceptual model describing all known
contaminant sources and receptor pathways based upon actual sampling data. 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-45.
These considerations will also be integrated into the scoping process to ensure that adequate
data is collected to complete the RI/ES process.

3.1 CONCEPTUAL SITE MODEL

The conceptual site model for SEAD-45 takes into account both site conditions and accepted
pollutant behavior to formulate an understanding of the site. These will serve as a basis for
determining necessary additional studies for the RI. The model was developed by evaluating
the following aspects:

. Historical site usage

. Physical site characteristics: This considers the physical aspects of environmental
conditions and the effect these conditions may have on potential pollutant migration.
These include soil characteristics, topography, subsurface geology, groundwater
characteristics and local terrain.

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

311 Physical Site Characterization

The OD Grounds are located in the northwestern portion of SEDA, as shown in Figure 1-1.
It is characterized by an unvegetated, elongate detonation mound that is surrounded by an
unvegetated area to the east and lightly vegetated grassland to the west, north and south.
The mound is approximately 500 feet long and 14 feet high and contains many smaller
excavated areas on its east side, as shown in Figure 1-2. These excavated areas are used to
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bury the explosives that are destroyed during detonation events. A small soil-covered bunker,
from which the detonation events are controlled, is present in the eastern portion of the site
near Reeder Creek. Topography on-site slopes to the east.

Approximately 700 feet east of the detonation mound is Reeder Creek, which defines the
eastern boundary of the site. Reeder Creek drains to the north-northwest and eventually
discharges to Seneca Lake west of the site, as shown in Figure 3-1. At the southern boundary
of the site is a crushed shale road which separate the OD Grounds from the OB Grounds.
Grassland and low brush are located to the west and north of the site.

Vehicular access to the site is provided via a paved roadway that leads from North South
Baseline Road, however, access to the OD Grounds is restricted by a locking gate. In the
southeastern portion of the site the paved roadway divides into several dirt roads which
provide direct access to the detonation mound. The OD Grounds are not fenced, but access
to the site is restricted since it is located within the Ammunition Storage Area.

The SEDA property boundary is approximately 2,000 feet from the OD Grounds. Land use
adjacent to the northwestern corner of SEDA is sparse residential areas with some farmland.
Records provided by the Town of Varick show that approximately 15 residences adjacent to
the northwestern border of SEDA are within 2500 feet of the OD Grounds. These
residences all obtain drinking water from private water wells.

3.1.1.1 Local Geology

Based on the results of the drilling program performed during the ESI, till and calcareous
black shale (with minor limestone layers) are the two major types of geologic materials
present on-site. The till lies stratigraphically above the shale. In most of the overburden soil
borings, a very thin soil horizon was observed with till present at most locations within one
foot of the ground surface, The depths of the overburden soil borings at this site were up
to 11 feet below the ground surface.

The till is dark brown to gray and composed of silt and clay, some fine sand, and some black
shale and limestone fragments; however, larger shale fragments (rip-up clasts) were observed
at many locations near the till/weathered shale contact. Oxidized areas of till were noted in
the upper portion of the till strata.
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Black calcareous shale was encountered at depths between approximately 4 and 11 feet below
the ground surface. The elevations of the competent bedrock determined during the drilling
and seismic programs indicate that the shale slopes to the east mimicking the land surface.
The upper portion of the competent shale (2 to 3 feet) is weathered.

3.1.1.2 Local Hydrology and Hydrogeology

From the detonation mound, surface water flow is in all directions. In general, the drainage
ditches at the site flow from the west to the east, and the culverts and the roads channel the
surface water into Reeder Creek. Figure 3-2 shows the suspected surface water flow patterns
and flow within drainage ditches at the site.

Reeder Creek is a small, second order perennial stream that originates within the SEDA
property boundary, as shown in Figure 3-1. Reeder Creek flows in a northwesterly direction
past the OB/OD Grounds, turns sharply to the west after leaving the SEDA property, and
discharges into Seneca Lake. The normal width of Reeder Creek is 4 to 10 feet, and typical
maximum depths range from 1 to 7 inches. Sections of the stream which have been
influenced by beaver dams are up to 15 feet wide and 3 feet deep.

The overburden aquifer is unconfined and exists in till and weathered shale immediately
overlying the competent bedrock. The primary groundwater flow direction in the
till/weathered shale aquifer on the site is to the east based on the groundwater elevations
measured in nine monitoring wells on April 4, 1994 (Table 3-1 and Figure 3-3). From
groundwater levels measured in monitoring wells at the OB Grounds in January 1992, it is
suspected that a north-south trending groundwater divide exists approximately 300 feet to the
west of the demolition mound.

On-site hydraulic conductivity determinations were performed by M&E (1989) for monitoring
wells MW-8 through MW-17 at the adjacent OB Grounds. These monitoring wells are all
screened within the glacial till unit. The data were analyzed according to a procedure
described by Hvorslev (1951). The average hydraulic conductivity measured for the ten
monitoring wells was 5.0x10" ft/day (1.8x10* cm/sec). The hydraulic conductivities ranged
from 2.02 x 10? ft/day (7.06x10° cm/sec) to 1.47 ft/day (5.19x10*cm/sec). These hydraulic
conductivity measurements were within an order of magnitude agreement with previous
results reported by O’Brien and Gere (1984). O’Brien and Gere determined the average
hydraulic conductivity of the till material to be approximately 2.8x10™ ft/day (9.9x10°cm/sec).
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MONITORING WELL WATER LEVEL SUMMARY

TABILE 3-1

SENECA ARMY DEPOT ACTIVITY

SEAD-45
TOP OF PVC WELL DEVELOPMENT SAMPLING WATER LEVEL MEASUREMENTS
MONITORING CASING DEPTH TO GROUNDWATER DEPTH TO GROUNDWATER DEPTH TO GROUNDWATER

WELL ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION GROUNDWATER ELEVATION
NUMBER (ML) DATE WATER TOC (FT) (MSL) DATE WATER TOC (FT) _(MSL) DATE WATER TOC (FT) (MSL)
MW45-1 625.08| 1/17/94 7.87 61721 3/4/94 7.87 61721| 4/4/94 6.41 618.67
MW45.2 626.76| 1/17/94 10.96 615.80( 2/2/94 10.76 616.00( 4/4/94 824 618.52
MW45-3 626.45| 1/17/94 9.07 61738 2/2/94 9.87 616.58| 4/4/94 697 619.48
MW45-4 633.04| 11/12/93 6.64 626.40| 1/26/94 797 625.07| 4/4/94 53 627.74

MW-1 634.22 2/1/94 8.41 625.81| 4/4/94 6.24 627.98

MW-2 NA 2/2/94 6.38 4/4/94 575

MW-3 NA 2/1/94 6.44 4/4/94 6.49

MW-4 NA 2/1/94 8.3 4/4/94 658

MW-5 637.99 2/1/94 3.36 634.63|  4/4/94 2.9 635.08
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A comparison of the measured values with the typical range of hydraulic conductivities for
glacial tills indicates that the glacial till at the site is at the more permeable end of typical
glacial till values.

3.1.2 Environmental Fate of Constituents at SEAD-45

The potential contaminants of concern at SEAD-45 are explosive compounds, metals, and
SVOCs 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 3-2.

3.1.2.1 Explosive Compounds

According to the USATHAMA the major explosive compounds used by the Army are HMX,
RDX, TNT, and Tetryl, so these compounds along with their breakdown products are
constituents of concern at SEAD-45.

Table 3-2 presents the information which will serve as a basis for understanding the likely
environmental fate of explosive compounds at SEDA. Explosive compounds are considered
to be semivolatile organic compounds (SVOCs). 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 explosive compounds 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 explosive compounds to leach to the groundwater is a complicated
consideration and influenced by many factors such as solubility, cation exchange capacity, clay
content and percolation rate. For this evaluation, solubility has been considered as the most
representative parameter for leaching potential. Of the six explosive compounds considered,
the most soluble of the explosive compounds are the di- and trinitrotoluenes.  Their
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TABLE3-2

SUMMARY OF FATE AND TRANSPORT PARAMETERS FOR SELECTED ORGANIC COMPOUNDS

SENECA ARMY DEPOT
VAPOR BENRY'S LAW
SOLUBILITY PRESSURE CONSTANT Koe HALF - LIFE

COMPOUND {mg/D (mmHg) Gatm-m/mol) (mlig) Kow (days) BCF
Semivolatile Organic Compound
Phenol 93000 0.341 4.54B-07 1.42E+01 2.88E+01 3.5 142
2 Methylphenol 25000 024 1.50E-06 2.74E+02 8.91E+01 13
|4-Methytphenol 0.11 443807 2.67E+02 8.51E+01 13
2 4-Dimethyiphenol 4200 0.0573 2.38E-06 220B+02 2.63E+02 1-3 9.5-150
Benzoic Acid 2700 2.48E+02 7.41E+01
Naphthalene 31.7 0.23 1.15E-03 1.30E+03 2.76E+03 1-110 4495
2-) . 254 0.0083 5.80E-05 8.50E+03 1.30E+04 1-3
2-Chioronaphthal 6.74 0.017 427E04 4.16E+03 1.32E+04
2,6-Diitrotoluene 1320 0.018 327E-06 0.20E+01 1.00E+02 4 4.6
Acenaphthene 342 0.00155 9.20E-05 4.60E+03 1.00E+04
Dibenzofiran 4.16E+03 1.32E+04
2 4-Dinitrotolzene 240 0.0051 5.09E-06 4.50E+01 1.00E+02 5
Diethylphthal: 896 0.0035 1.14E-06 142B+02 3.16E+02 1-3 14-117
|Fiuorene 1.69 0.00071 6.42E-05 7.30E+03 1.58E+04
[N-Nitrosodiphenylamine 113 1.40E-06 6.50E+02 1.35E+03 4 65217
E t 0.006 0.000019 6.81E-04 3.90E+03 1.70E+05
Phenanthrene 1 0.00021 1.59E-04 1.40E+04 2.88B+04 1-200
Anth 0.045 0.000195 1.02E-03 1.40E+04 2.82B+04
Di-n-but 13 0.00001 2.82E-07 1.70E+05 3.98E+05 1-3 89-1800
Fiuoranthene 0206 0.0177 6.46E-06 3.80E+04 794E+04 140440
[Pyrene 0132 2.50E-06 5.04E-06 3.80E+04 7.59E+04 9-1900
|Butylbenzy} 29 8.60E-06 120E-06 2.84E+04 5.89E:+04 663
{Benz 0.0057 1.50E-07 1.16E-06 1.38E+06 3.98E+05 2406-680
Chrysene 0.0018 630E-09 1.05E-06 2.00E+05 4.07E+05 160-1900
Bis@-EthyThexyDphthalate 0285 2.00E-07 3.61E-07 5.90E+03 9.50E+03 Neg. Deg.
Di-ni 3 2.40E+06 1.58E+09

Fhu 0.014 5.00E-07 1,19E-05 5.50E+H05 1.15E406 360-610
[Berizo(k)fluoranty 0.0043 5.10E-07 3.94E-05 5.50E+05 1.15E+06 910-1400
Benzo(z)pyrene 0.0012 0.000563 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+06 3.16E+06 600-730
Dibenz(a.t ene. 0.0005 520E-11 7.33E-08 3.30E+06 631E+06 750-940
Benzo(g h,ijperylene 0.0007 1.03E-10 5.34E-08 1.60E+06 324E+06 590-650
Explostves
HMX 66 3.90E-09 5.08E+02 1.30E-01
[RDX 50 4.10E-09 2.00B-05 538E+02 7.80E-01
1,3,5-Trinitrob 35 220E-04 1.30E+00 5.20B+02
1,3-Dinitrob 470 1.50E+02 4.17E+01
Tetryl
2,4,6-Trinitrotohiene 130 0.0001 1.37E-06 534E+02 1.90E+00
4-amino-2 6-Dinitrotolnene
2-amino4 6-Dinitrotohiene
2,6-Dinitrotolnene 182 0.018 327E-06 2.49E+02 1.00E+02 4 4.6
2 4-Dinitrotoluene 270 0.0051 5.09E-06 2.01E+H02 1.00E+02 5
Notes:

Koc = organic catbon partition cocfficient
Kow = octanol-water partition cosfficient
BCF = bioconcentration factor

Neg. Dog. =Nogligiblo Bi jon

Roferonces:
1. IRP Toxicology Gaide

2. Basics of Pisnp-and-Treat Ground-Water Remediation Tochnology (EPA, 1990).
3. Handbook of Environm enta! Fats and Exposare Data (Howard, 1989).

4. Soil Chemistry of Hazardous Materials (Dragan, 1988)

5. Hazardous Wasts Treaiment, Stocage, and Disposal Facilities, Air Emissions Models (EPA, 1989).

6. USATHAMA, 1985

7 Koc pot fornd wero
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solubilities range from approximately 130 mg/Ito 270 mg/l. These are similar to thesolubilities
of organic hydrocarbons such as toluene, (500 mg/l), or the xylenes, (150 mg/l).

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 (1,780 mg/l) and TCE, (1,100 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 explosive compounds are
solids at the soil temperatures that are likely at SEDA and therefore would not migrate
through soil as separate liquid phases. Instead, as soil moisture 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 explosive compounds into
the groundwater. An evaluation of the critical parameters affecting the migration of explosive
compounds 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 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 explosive 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 3-2, for the range of K, exhibited by explosive compounds, 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 nitroaromatic compounds and nitroamine compounds are
susceptible to environmental transformations. Since some of the byproducts of these
transformations may be environmentally persistent, there is a potential for concern.
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Much of the available research has been conducted on the environmental transformation of
TNT. A summary of the identified breakdown products resulting from environmental
degradation of TNT and 2,4-DNT is provided in the Generic Installation RI/FS Workplan.
The environmental fate of RDX is less defined than that of the other two compounds
previously mentioned. An overview of the expected degradation pathways and the byproducts
produced as a result of the environmental degradation of RDX is also provided in the
Generic Installation RI/FS Workplan. 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 compound residues in water, soil and sediment,

3.1.2.2 Metals

In general, metals tend to be persistent and relatively insoluble in the environment. The
behavior of 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 metals from soil is controlled by numerous factors. The most important
consideration for leaching of 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 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 metal salts may be dissolved, increasing their mobility and
increasing the potential for leaching to the groundwater.

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
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of cadmium and selenjum. Metals which exist in base metallic form, bullet or projectile
casings for example, will tend to dissolve much more slowly than the metallic salts.

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(Il) and Fe(IlI)]. Fe(Il) is far more soluble than
Fe(Ill) 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 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
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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 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,)
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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.

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.

3.1.2.3 Semivolatile Organic Compounds (SVOCs)

Polynuclear aromatic hydrocarbons (PAHs) and explosive compounds are the SVOCs that
were detected most frequently in the samples collected for the SEAD-45 ESI. The
environmental fate of explosives is discussed in the preceeding section. 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.
When present in soil or sediment, PAHs tend to remain bound to the soil particles and
dissolve only slowlyinto the 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 particles. Thus, soil, sediment and suspended particulate matter (in air)
represents important media for the transport of the chemicals. Fate and transport parameters
for selected SVOCs are presented in Table 3-2.

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
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lighter molecular weight compounds. However, the volatilization of higher molecular weight
PAH compounds occurs slowly.

3.1.3 Data Summary and Conclusions

Characterization studies included geophysical surveys, monitoring well construction and
groundwater, soil, surface water and sediment sampling. These efforts have identified the
presence of explosive compounds, metals and SVOCs in the surface soil, sediment, surface
water, and to a lesser extent, in the groundwater at SEAD-45. This section will summarize
the data collected to date and draw conclusions as to the likely environmental impacts these
constituents have had to the site.

3.1.3.1 Soil Data

The first soil samples taken from the detonation mound in 1982 detected no metals at
concentrations exceeding the Extraction Procedure Toxicity Limits. There were, however,
three explosive compounds and the decay product of an explosive compound detected in
these samples.

The five subsurface samples taken from the demolition mound during the ESI in 1993
contained high concentrations of explosive compounds and metals, notably cadmium, copper,
mercury, and silver. The surface soil samples taken from nine locations at the site also
contained high concentrations of explosive compounds, cadmium, copper, and mercury.

The evaluation of the information collected to date indicates that metals and explosive
compounds have been transported away from the demolition mound. Surface water transport
may be a significant pathway by which soil is eroded from the demolition mound, and the
unvegetated nature of the OD Grounds suggests that wind erosion may also be a pathway by
which contaminants are transported from the mound to the surrounding surface soil. No air
monitoring has been performed during a detonation event, so air has not been evaluated as
a transport pathway. Aside from the samples taken from the test pits at the demolition
mound, no subsurface soil sampling was conducted at the site. There is no information,
therefore, about the vertical extent of the contamination,

3.1.3.2 Groundwater Data

When originally sampled in 1979, the monitoring wells MW-1 to MW-4 contained iron in
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excess of New York State Ground Water Standards (NYSGWS). Each of the monitoring
wells, as well as samples taken from Reeder Creek, also contained explosive compounds.

Groundwater sampling conducted from 1982 through 1988 detected no explosive compounds
in the monitoring wells, but NYSGWS were exceeded for metals in MW-1 (chromium, iron,
lead), MW-2 (manganese, lead), MW-3 (lead), MW-4 (cadmium, chromium, lead), and MW-5
(chromium, manganese, lead, selenium). Verbal communication with USAEHA suggests that
the collected groundwater samples were invalid due to high turbidity.

During the Quarterly Sampling Program for the OB Grounds, explosive compounds were
detected on two different occasions in MW-4. Groundwater standards were exceeded for
metals in MW-1 (iron, mercury), MW-2 (iron, mercury, antimony), MW-3 (iron), MW-4 (iron,
magnesium, sodium), and MW-5 (iron). In most of the samples collected in January 1993,
various metals, including iron, mercury, and zinc were found exceeding NYSGWS. These
samples were extremely turbid, and the validity of the samples is questionable.

During the groundwater sampling program conducted for the ESI, explosive compounds were
detected in MW-1 and MW-5. A variety of metals, particularly antimony, iron and manganese
were found to exceed the NYSGWS in each of the eight monitoring wells sampled.

Cadmium, chromium, iron, lead, manganese, mercury, selenium, sodium, and zinc have all
been detected in the OD monitoring wells at concentrations exceeding the NYSGWS, but no
explosive compounds have been detected at concentrations exceeding the NYSGWS. Since
explosive compounds are not naturally occurring compounds it must be concluded that they
are the result of demolition activities carried out in the OD Grounds. Monitoring wells
MW-1 and MW-5 lie between the detonation ground and the burning pads and could reflect
the result of activities conducted at either area, but the remaining six monitoring wells
discussed above are primarily influenced by the OD Grounds. This groundwater data suggests
that metals and explosive compounds have leached from the demolition mound into the on-
site groundwater.

3.1.3.3 Surface Water Data

Surface water sampling that was conducted during the OB RI detected both an explosive
compound and metals in areas influenced by runoff from the OD mound. The surface water
samples were taken from standing water in an area between the OB Grounds and the OD
Grounds, from drainage swales leading from the OD mound into Reeder Creek, and from
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Reeder Creek itself. RDX was the only explosive compound found. It was detected in SW-
120, collected from Reeder Creek, and SW-160DL, collected from standing water between
the OB Grounds and the OD Grounds. New York State has no water quality guideline for
RDX in Class D surface water. Various metals were detected, but only SW-290, a sample
from a drainage swale leading into Reeder Creek, contained metals (Cu, Fe) in concentrations
above New York State guidelines.

Surface water samples taken during the ESI conducted at SEAD-45 detected both explosive
compounds and metals as well. The surface water samples were collected from drainage
ditches leading from the demolition mound to Reeder Creek and from standing water near
the mound. The explosive compounds RDX and HMX were detected in SW45-2, collected
from a drainage between the demolition mound and Reeder Creek; RDX was detected from
SW45-1, located in the same drainage swale that SW-290 was collected. HMX was detected
in SW45-3 collected from standing water between OB and OD where SW-160DL was
collected.

Metals including aluminum, cadmium, copper, iron, lead, mercury, and zinc were found in the
surface water. Of those, aluminum, iron, and mercury exceeded New York State guidelines
in each of the four samples collected, and copper exceeded New York State guidelines in
three of the four samples.

Explosive compounds and metals have been detected in standing water near the demolition
mound, in water draining from the demolition mound, and in the Reeder Creek, which is the
main transport pathway of water from the site. Some of the standing water collected and the
water taken from Reeder Creek is in the area influenced by both the OB and the OD
Grounds, and contamination could be a result of activities at either area. The surface water
data suggests that surface runoff via overland flow is a significant pathway for contaminants
to be transported away from the demolition mound and off of the site.

3.1.34 Sediment Data

Sediment samples for the OB RI were collected from the same locations as the surface water
samples were collected for the OB RI. Two explosive compounds were detected in SD-290,
located in a drainage swale leading from the demolition mound into Reeder Creek. HMX
was detected at a concentration of 130 ppb, and 2-amino-4,6-dinitrotoluene was detected at
a concentration of approximately 85 ppb. No explosive compounds were detected in the
surface water collected at that location, but metals exceeding New York State surface water
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guidelines were found there. Six explosive compounds were detected at SD-190, collected
in a drainage ditch between the OB and OD Grounds. The explosive compounds detected
were HMX (120 ppb), RDX (500 ppb), 2,4,6-trinitrotoluene (100 ppb), 4-amino-2,6-
dinitrotoluene (160), 2-amino-4,6-dinitrotoluene (180 ppb), and 2,4-dinitrotoluene (98 ppb).
This location was dry at the time of sampling, so there is no surface water data from this
location.

Metals exceeding NYSDEC sediment criteria were found at each of the nine sediment
locations sampled for the OB RI. These metals were arsenic, cadmium, chromium, copper,
iron, lead, manganese, mercury, nickel, and zinc. Copper and iron exceeded NYSDEC
criteria in eight of the nine samples, and lead, nickel, and zinc exceeded NYSDEC criteria
in seven of the nine samples.

Sediment samples collected during the ESI conducted at SEAD-45 were also collected at the
same location as the corresponding surface water sample. Explosive compounds were
detected at only one of the sample locations, SD45-2. Five explosive compounds were
detected there, RDX (210 ppb), Tetryl (140 ppb), 2,4,6-trinitrotoluene (120 ppb), 2-amino-
4,6-dinitrotoluene (260 ppb), and 2,4-dinitrotoluene (83 ppb). The surface water sample at
that location also contained explosive compounds.

Metals in excess of NYSDEC sediment criteria were detected at three of the four sampling
locations. SDA45-2, SD45-3, and SD45-4 each contained copper and mercury in excess of
NYSDEC criteria SD45-2 also contained cadmium and iron, and SD45-4 also contained
cadmium.

The explosive compounds and metals detected in the sediment does not correlate directly with
the explosive compounds found in the surface water samples, but the contaminants found in
each of the two mediums do suggest that the contaminants are being transported by the
surface water and are being deposited in the drainages leading from the demolition mound.

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 the OD Grounds, based upon the
results of the conceptual site model, which was described in the previous section.
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The complete potential exposure pathways from sources to receptors is shown schematically
in Figure 3-4, the Exposure Pathway Model.

Section 3.2 discusses the current understanding of site risks for SEAD-45 based upon the data
gathered from the ESI. This information will be used to assess whether sources of
contamination, release mechanisms, exposure routes and receptor pathways developed' in the
conceptual site models for SEAD-45 are valid or if they may be. eliminated from further
consideration prior to conducting a risk assessment. Additionally, this information will
determine what additional data are necessary to develop a better conceptual understanding
of the site. This will serve to better determine risks to human health and the environment,
define the Applicable or Relevant and Appropriate Requirements (ARARs), and develop
appropriate remedial actions.

A conceptual site model was developed for SEAD-45 and was presented in the draft final ESI
Report (Parsons ES, May 1995). The model identified potential source areas, release
mechanisms, exposure pathways and receptors. It was based upon an understanding of
historical usage, physical site characteristics and current site usage. Previous environmental
sampling data was available for SEAD-45 prior to the ESI. Using the additional sampling
data gathered during the ESI, the conceptual sit model was re-evaluated for SEAD-45. The
following sections describe potential source areas, release mechanisms, exposure pathways and
receptors for the various media investigated during the ESI,

This is a generic discussion. The 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. Currently, the Army has no plans to change the use of this facility or
to transfer the ownership. In early July 1995, the Base Realignment and Closure Act
(BRAC) Commission voted to recommend closure of SEDA. Until the BRAC Commission
recommendations are voted on by the President and the Congress, the installation will remain
open.

The President must approve the entire list at which time the list is forwarded to Congress.
If Congress approves the recommendations they will become public law on October 1, 1995.
If BRAC applies to SEDA, future use of the sites will be determined by the Army. In
accordance with BRAC regulations, 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.
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At this time, the specific details for closure procedures, projected timetables of closure,
discussion of the Army’s future intention for the sites, and a 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 be obtained.

3.2.1 Potential Source Areas and Release Mechanisms

The suspected source area of the metals and explosive compounds at the OD Grounds is the
soil that comprises the detonation mound. The mound is composed of soil which is moved
via bulldozer before and after each detonation event. This area has been demonstrated to
contain various explosive compounds and metals. Other potential source areas are the
previous locations of the detonation mound. Air photos from 1968 show the detonation
mound located 200 feet west of the present location. The different orientations of the
electrical conduits found from the geophysical and test pit investigation for the ESI suggest
that the mound may have been located in yet a third position. The continual movement of
the soil in the mound due to earth moving activities associated with the detonation events is
a mechanism by which the mound may be continually changing position.

The primary release mechanism from the source area is surface water run-off via overland
flow and surface soil erosion. Leaching of metals and explosive compounds have been
demonstrated by the presence of these contaminants in the groundwater, but the relatively
low permeability of the till suggests that the leaching of explosive compounds and metals is
not as significant a release mechanism compared to surface water runoff and erosion. The
source area is contained primarily in surface soil, but the movement of contaminants with
fugitive dust and direct dispersion of dust and/or volatile organic compounds into the air
during periodic detonation events may constitute a significant release mechanism.
Volatilization of the di- and trinitrotoluene compounds from primary and secondary sources
may also constitute a less significant release mechanism,

These sources have the potential to contaminate the groundwater beneath the site, the
sediment and surface water of the drainage areas on the OD Grounds, the sediment and

surface water of Reeder Creek and the surface soil in and around the OD Grounds.

322 Potential Exposure Pathways and Receptors - Current Uses

The complete potential exposure pathways from sources to receptors are shown schematically
in Figure 3-4. Access to the Open Detonation Grounds is restricted since it is located within
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the Ammunition Storage Area. Access is further restricted by a locked gate at the entrance
to the OB/OD Grounds. There are three primary receptor populations for potential releases
of contaminants from the OD Grounds:

. Current site workers and visitors
. Terrestrial biota at or near the OD Grounds
. Aquatic biota in Reeder Creek

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,

3.2.2.1 Ingestion and Dermal Exposure Due to Surface Water and Sediment

Surface water run-off flows to the wetlands and drainage swales on-site which discharge to
Reeder Creek. Two small wetlands are located east of the detonation mound and one to the
northwest of it. Surface soil eroded from the site is deposited as sediment within the on-site
drainage swales and wetlands.

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 Reeder Creek. Terrestrial biota that
ingest or come in contact with surface water or sediment in the drainage ditches or Reeder
Creek may be exposed. Aquatic biota in the drainage ditches or Reeder Creek may also be
exposed.

3.2.2.2 Dust Inhalation and Dermal Contact

Contaminated fugitive dust may be released from the OD Grounds 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.

3223 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.
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3224 Ingestion of Groundwater
The groundwater at the OD Grounds is not used as a drinking water source. It is not
anticipated that there willbe direct exposure to the groundwater from the site under current

uses to current site workers, visitors or terrestrial biota.

323 Potential Exposure Pathways and Receptors - Future Uses

Under current site conditions, access to the site is limited. While strict land use control can -
not 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 the Open Detonation Grounds, 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 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 action alternatives are discussed in the Generic Installation
RI/FS Workplan that serves as a supplement to this RI/ES Project Scoping Plan.

Based upon sampling data gathered during the ESI, the media of concern at SEAD-45 for
protection of human health and the environment and compliance with ARARs are:

. surface soil (0-2 inches) and sediment containing metals and explosive compounds
° groundwater containing metals
. surface water containing metals and explosive compounds
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Human health concerns for SEAD-45 would focus primarily on inhalation and dermal contact
of surface soil for current site usage. For future site usage, groundwater ingestion would be
an additional human health concern as well as compliance with ARARs.

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

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

Identification of ARARs will be performed during the RI/FS process. As additional 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.

Any further investigations conducted at SEAD-45 either as part of this scoping document, or
other additional work, will conform with all of the stated DQOs. Additional sampling of
groundwater, soil, sediment and surface water will generally require Level IV quality data.

3.6 DATA GAPS AND DATA NEEDS

The investigations conducted during the ESI at SEAD-45 were conducted to gain a
preliminary understanding of the nature and extent of contamination. These data were to be
used to evaluate the potential for risks to human health and the environment. A conceptual
site model was also developed identifying potential source area release mechanisms and
receptor pathways. The result of the investigations at SEAD-45 were used to refine the
conceptual site model and to determine additional data requirements for a complete
evaluation of risks to human health and the environment, compliance with ARARs and the
development of preliminary remedial action alternatives.
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The data gaps and subsequent data needs for SEAD-45 are a direct result of the need to
meet the DQOs identified in the Generic Installation RI/ES Workplan. By media, these data
needs are:

Groundwater Data

o Verify the results from the monitoring wells already established at the OD site. This
will entail the redevelopment and sampling of six existing monitoring wells.

| Install and sample five additional overburden monitoring wells. Collected data will
establish contaminant concentrations in the aquifer.

. Establish database to determine compliance with ARARs in clean-up goals.

. In addition to assessing the ground water quality, the hydraulic conductivity of the

aquifer will be determined to assess contaminant migration and potential remedial
actions.

Surface Water/Sediment Data

. Determine nature and extent of contamination for on-site and off-site surface waters
and sediment. Sample collection will include standing water at the OD Grounds,
drainages leaving the OD Grounds, Reeder Creek, and smaller creeks to the west of
the OD Grounds.

. Establish concentration levels in Reeder Creek, upstream and downstream from the
OB/OD site.
o Compare SEAD-45 sediment data to site-wide sediment background data that has

been compiled from the ESIs performed at 25 SEADs and RIs completed at the OB
Grounds and at the Ash Landfill.

. Establish database for environmental compliance with ARARs or clean-up goals, to
perform baseline risk assessment and to develop remedial action alternatives.

. Total Organic Carbon (TOC) and grain size analysis will be performed on sediment
samples to assess the sorptive potential of the sediment.

Soil Data

. Determine the nature and extent of contamination across the site. Number and depth
of soil borings are more completely described in Section 4, the Task Plan for the RI.
There will be 47 soil boring locations across approximately 30-acres of the site at a
200 foot spacing. Collect samples for risk evaluation.
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. Compare SEAD-45 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 Rls
completed at the OB Grounds and the Ash Landfill.

. TOC and grain size analysis will be performed at two soil boring locations to assess
the sorptive potential of the soil.

. Establish database for environmental compliance with ARARs or clean-up goals, to
perform baseline risk assessment and to develop remedial action alternatives.

Ecological Data

. Ecological Assessment to systematically document visual observations discriminating
between obviously and potentially impacted and non-impacted areas. This will
determine where and if there is a need for further investigation.

. Establish database for environmental compliance with ARARs or clean-up goals, to
perform baseline risk assessment and to develop remedial action alternatives.
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4.0 TASK PLAN FOR THE REMEDIAL INVESTIGATION (RD)

This section describes the tasks required for completion of the Remedial Investigation (RI)
at SEAD-45. These include:

. Pre-field Activities

o Field Investigations

. Data Reduction, Interpretation and Assessment
. Data Reporting

. Task Plan Summary

4.1 PRE-FIELD ACTIVITIES

The pre-field activities will 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
insure that the hazards that might occur and preventive and protective measures for
those are completely understood

o An inspection of all equipment necessary for field activities to insure proper
functioning and usage

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

. Unexploded ordnance (UXO) clearance

4.2 FIELD INVESTIGATIONS

Five major tasks comprise the field investigation of the RI:

. Soil Investigation

. Surface Water and Sediment Investigation
. Groundwater Investigation

. Ecological Investigation
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The purpose of the field investigation program is to:

. Determine the nature and extent of contamination across the site
. Determine if the constituents exceed background levels

. Provide a database for the site risk assessment

° Provide a database for the feasibility study

The following sections describe the general scope of work involved in each of these tasks.
The data collected during this program will be used to assess these potential exposure
pathways.

42.1 Soil Investigation

The program will consist of both subsurface and surface soil samples. Subsurface soil samples
will be collected from a grid of soil borings across the site. Surface soil samples will be
collected from areas where elevated levels of explosives and metals were detected in previous
investigations. Additional surface soil samples will be taken within 2000 feet of the OD
grounds to evaluate the extent of downwind contamination at the site. Background soil
concentrations have been determined in previous investigations performed at SEDA, and
those values will be used to compare with the analytical results for soil in this investigation.

42.1.1 Soil Boring Program

Surface water runoff soil erosion from the detonation mound has been determined to be the
primary mode of transport of constituents away from the mound source area. Because
precipitation drains off of the mound in all directions, and because no subsurface soil data
exists at the OD grounds, a grid of soil borings will be drilled across the OD Grounds, as
shown in Figure 4-1. The grid will cover approximately 30 acres. The boundaries of the grid
will be Reeder Creek, and approximately 800 feet west, 400 feet north, and 100 feet south
of the detonation mound. The grid extends 800 feet west of the detonation mound for two
reasons: 1) air photos from 1968 show that the detonation mound was previously located
approximately 400 feet to the west of its present location, and 2) current air photos show that
soil disturbed by bulldozing activity extends approximately 800 feet from the mound. The grid
extends only 100 feet to the south because any soil borings performed further than that would
be within the OB Grounds, where a Remedial Investigation has already been performed.
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Because of the suspected wide distribution of impacts to surface soils at the site, the proposed
sampling program is designed to evaluate the entire OD Grounds. Sample locations were
selected using a random-start equilateral triangular grid method ("Statistical Methods For
Evaluating the Attainment of Cleanup Standards, Volume 3: Referenced-Based Standards
for Soils and Soil Media," EPA, Policy, Planning and Evaluation, EPA 230-R-94-004). This
method provides uniform coverage of the area to be sampled, whereas random sampling can
leave subareas that are not sampled. Using the method, a distance of 214 feet between
sampling points was determined. After laying out the individual sampling points in the area
to be sampled, the resulting grid contains 43 points, as shown in Figure 4-1.

At each soil boring location, a surface soil (0-2") sample will be collected. Because there is
no existing subsurface soil data, soil borings will be performed by the continuous split spoon
method, Samples will be collected every two feet from the ground surface to the water table
and will be sent to the laboratory for Level I screening for metals and explosives.
Approximately 215 subsurface soil samples are expected to be collected from the 43 soil
borings and submitted to the laboratory for Level II screening. Continuous split spoon
sampling will continue for the remainder of the soil boring. The samples below the water
table will not be submitted to the laboratory for analyses, with the exception of samples
submitted for grain size and total organic carbon (TOC) analysis.

The soil sampling will be performed until split-spoon refusal is encountered. Normally,
refusal is defined as when 100 blows to the split spoon using a 140 1b hammer dropped from
a height of 30 inches fails to drive the spoon half of a foot into the earth. From previous
drilling programs conducted at the site, split-spoon refusal is expected to occur at 10 feet.

The geologist may decide to continue split-spoon sampling if it is believed that split-spoon
refusal at shallow depths is due to a reason other than penetration into weathered or
competent shale. However, since UXOs may be encountered at the site, the definition of
refusal may be modified. For the safety of the drilling contractor, refusal may be a field
decision by the UXO clearance personnel that an object other than bedrock has been
encountered. If the soil boring is not stopped due to UXO concerns, the soil boring will
continue until auger refusal is reached. Auger refusal for this project is defined in Appendix
A, Field Sampling and Analysis Plan. All sampling and drilling will be performed according
to the procedures outlined in Appendix A, Field Sampling and Analysis Plan.
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Because UXOs are a concern across the entire grid of soil borings, each soil boring location
will be cleared for UXOs before drilling and all drilling activities will be continuously
monitored by UXO clearance personnel. Because the detonation mound cannot be cleared
of UXOs, soil borings located on the detonation mound will be offset to the nearest location
off of the mound. The drilling, decontamination, and UXO clearance procedures are
described fully in Appendix A, Field Sampling and Analysis Plan.

All subsurface soil samples collected from the 43 soil borings will undergo Level II screening
analyses for TNT, mercury and copper. By screening the soil samples to determine which
ones contain the highest concentrations of TNT, mercury, and copper, it willnot be necessary
to perform the Level IV analyses on all of the subsurface sample collected. TNT, mercury
and, copper are judged to be good indicator compounds because they were found to be
prevalent in earlier soil investigations and at elevated concentrations. Level II screening is
being incorporated into this investigation because it will allow a large grid covering the OD
grounds to be investigated while keeping the laboratory costs to a minimum. Based upon the
Level II data, a select portion of these samples willundergo NYSDEC CLP Level IV analysis.
Overall, there will be three complete Level IV analyses per borehole, the surface sample and
two subsurface samples. The Level II screening is discussed fully in section 4.2.5.2,Analytical
Program, Level II Screening.

In addition, grain size analysis and TOC analysis will be pefformed at two soil boring
locations. At each of the two soil borings selected, three subsurface samples (one near the
surface, one below the water table, and one intermediate) will be submitted for these
analyses.

All surface soil samples will undergo the Level IV analyses specified in Section 4.2.5.2,
Analytical Program, Level IV Analyses. No Level II screening will be performed on the
surface soil samples.

42.1.2 Surface Soil Program

In addition to the surface soil sample that will be collected at each of the soil boring
locations, surface soil samples willbe collected in four areas where previous sampling detected
elevated levels of metals and explosives. At these four locations, three surface soil samples
will be collected at an approximate fifty foot spacing around the previous sample location to
determine the extent of the elevated concentrations of contaminants. The proposed surface
soil sample locations are shown in Figure 4-2.
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Surface samples will also be collected to evaluate the potential for downwind transport of
contaminants from the detonation mound. In order to assess wind as a transport and
exposure pathway, surface soil samples will be collected 1000, 1500, 2000, and 2500 feet away
from the detonation mound in the two primary wind directions. The primary wind directions
at SEDA are to the north-northwest and the south-southeast. All of the downwind sample
locations along the north-northwest/south-southeast azimuth and the wind rose used to
determine the primary wind direction are shown in Figure 4-3. The wind rose data, which is
representative of the wind patterns at SEDA, was gathered from the airport in Ithaca, New
York.

A total of 12 surface soil samples will be collected at the OD Grounds and a total of 8
surface soil samples will be collected downwind of the OD Grounds. All samples will be
collected from 0-2 inches below the surface organic material. Surface soil sample collection
procedures are described in Appendix A, Field Sampling and Analysis Plan. The downwind
surface soil samples will be tested according to the analyses specified in section 4.2.5.2,
Analytical Program, Level IV Analyses. All of the surface soil samples submitted to the
laboratory will undergo NYSDEC CLP Level IV analyses. No Level II screening will be
performed on surface soil samples.

4.2.1.3 Soil Sampling Summary

One surface soil sample will be collected at each of 43 soil boring locations resulting in 43
surface soil samples. Three surface soil samples willbe collected at four locations where high
concentrations of contaminants were noted from the results of the ESI sampling, resulting in
12 surface soil samples. Four surface soil samples will be taken from two downwind directions
from the detonation mound resulting in 8 surface soil samples. A total of 63 surface soil
samples will be submitted to the laboratory to undergo NYSDEC CLP Level IV analyses.
Approximately five subsurface soil samples from each of 43 soil borings will be submitted to
the laboratory for Level II analysis resulting in approximately 215 Level II analyses. Of those
submitted, two subsurface samples from each soil boring will undergo NYSDEC CLP Level
IV analysis resulting in 86 subsurface soil samples that will undergo Level IV analysis.

4.2.2 Surface Water and Sediment Investigation

The intent of the surface water and sediment investigation is to determine the nature and
extent of impacts to the on-site and off-site surface waters, While sample collection will focus

Page 4-7
August, 1995 K:\SENECA\RIFS\SEAD-45\Section,4






% / V
\52\)3/ ] 0\]/’ - 6[’2’»?
\\; - ket "o 20
. 0[) . ..

/\ ‘\ o l-.‘\\/ \ ;\

S E o N ~
. (f : 3“ S . o\ //
R

R EEDER
s‘:'\ '\\ "\\ ; " . .
IR R lk.. vae)

AZIMUTHOF -/
SAMPLING DIRECTION =%

(,'\
)L
{

. »
EE)

oD
£)C) GROUNDS \

/‘1\"/\-
.. -~ o :
. I av i
" .
s, z a
]
£
w
iV
<
2 AT
<
O
w R
® O
\
8 J
g P
S R Vv T I N SENECA ARMY DEPOT ACTIVITY
5 RI/ES PROJECT SCOPING PLAN
e .SEAD-45 OPEN DETONATION GROUNDS
BEN BECAjO NaAXN DE T )
) ENVIRONMENTAL ENGINEERING
| LEGEND o /\Qr
N A SURFACE 5011, sAMPLE X
SPACINGS 500°

NO.
726511-02005 -
RAGRAPH] CS\SENECA\SEAD-45\ST TEMAPR.CDR(CV! M)

FIGURE 4-3
PROPOSED DOWNW

IND SURFACE
SOIL SAMPLE LOCATIONS

AUGUST 1995

SCALE

1°=2000° e






SENECA SEAD-45 RI/FS PROJECT SCOPING PLAN DRAFT REPORT

on standing water near the detonation mound and Reeder Creek, as shown in Figure 4-4,
three smaller creeks to the west of the OD Grounds will be sampled as well, as shown in
Figure 4-5, Concentrations of constituents in Reeder Creek, upstream of the OD site, will
be used as background.

The migration of groundwater toward Reeder Creek has been identified previously by M&E
(1989). Streamflow and surface elevation measurements of Reeder Creek were obtained
during the OB RI, and the findings supported M&E’s conclusion. The relationship between
groundwater and surface water is of concern since a groundwater plume, if detected, may be
discharging to Reeder Creek. Since an extensive investigation of Reeder Creek was
performed for the OB RI, and Reeder Creek is not suspected to have significantly changed
since then, no investigation will be performed on Reeder Creek for this RI/FS.

Before the surface water and sediment sampling begins, the freshwater wetlands within the
OD Grounds will be surveyed and mapped at a scale of 1 inch = 200 feet using the 1987
Corps of Engineers Wetland Delineation Manual. The surface water and sediment sampling
plan may be modified if the wetland information indicates that sampling would be more
effective in different locations.

A total of 23 surface water and sediment samples will be collected at the locations shown in
Figures 4-4 and 4-5. Seven on-site surface water samples will be collected around the
demolition mound at SEAD-45. Four samples willbe collected from the west bank of Reeder
Creek where drainage swales from the OD grounds discharge to Reeder Creek, and 4 more
samples willbe collected from Reeder Creek adjacent to these locations. Four samples from
Reeder Creek willalso be collected downstream of the OD grounds; two at the mouth of the
creek near the discharge to Seneca Lake, 1 at the SEDA property boundary, and 1 at the
culvert that restricts the creek’s flow approximately 2000 feet downstream of the OD
Grounds. Additionally, 3 samples willbe taken from smaller streams discharging into Seneca
Lake directly west of the OD grounds. Finally, 1 upstream sample will be taken where
Reeder Creek enters the OD grounds.

At each sampling location, a surface water and a sediment sample will be collected. The
surface water and sediment sampling procedures are described in Appendix A, Field Sample
and Analysis. The surface water and sediment will be tested according to the analyses
described in section 4.2.5.2,Analytical Program, Level IV Analyses. Each sediment sample
will also undergo grain size analysis. '
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4.2.3 Groundwater Investigation

4.23.1 Monitoring Well Installation

Although 9 monitoring wells exist and have been previously sampled at the OD grounds, the
lateral extent of potential pollutant migration from the detonation mound has not been fully
characterized. In addition, water levels measured in the area for the OB Grounds RI indicate
that a groundwater divide may exist to the west of the OD mound, as shown in Figure 3-3,
and the potential for constituents to leach from the surface soil and migrate westward has not
been investigated.

Consequently, the goals of the proposed groundwater investigation are to:

. Verify the data from previous groundwater sampling
. Evaluate the lateral extent groundwater impacts
. Gather additional potentiometric data to confirm groundwater flow direction and

determine hydraulic conductivity
L Determine whether a groundwater divide exists to the west of the OD mound

To accomplish those goals, 5 additional overburden monitoring wells will be installed at
various locations around the demolition mound. The investigation will include the re-
development and sampling of 7 of the 9 existing monitoring wells as well as the 5 proposed
monitoring wells. The two existing monitoring wells that will not be sampled are MW45-1
and MW-4, MW45-1 will not be sampled because it is a dry well. MW-4 is located only 50
feet from MW45-4, so of those two monitoring wells, only MW45-4 will be sampled. The
locations of the existing and proposed monitoring wells are shown in Figure 4-2,

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. Two separate rounds of groundwater sampling will be
performed approximately 3 to 4 months apart. Groundwater sampling procedures are
described in Appendix A, Field Sampling and Analysis Plan. The groundwater samples will
be tested according to the analyses described in section 4.2.5.2,Analytical Program, Level IV
Analyses.
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4232 Aquifer Testing

Aquifer testing will be performed at the 12 monitoring wells. In-situ hydraulic conductivity
tests willbe performed on the seven 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-45
to further define the existing data on groundwater flow at the site. Water levels will also be
measured at the monitoring wells at the adjacent OB grounds to obtain a more complete map
of groundwater elevations. The first round of groundwater levels will be measured at the
time that the monitoring wells are developed, the second round will be measured at the time
of the first round of groundwater sampling, and the third round of groundwater levels will be
measured at the time of the second round of groundwater sampling. Procedures for in-situ
conductivity tests and water level measurements are outlined in Appendix A, Field Sampling
and Analysis Plan.

424 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
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 4.2.1through
4.2.3,

4.2.4.1 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
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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.

A map showing the major vegetative communities within a half mile radius of the site willbe
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 willbe 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 will include the species’ food requirements and the seasonal cover, bedding sites,
breeding sites and roosting sites that the habitats provide.
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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 willbe 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.

4242 Contaminant-Specific Impact Analysis

Information from the site description developed in Section 4.2.4.1 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
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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
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.

o 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.

o 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.
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425 Analytical Program
4.2.5.1 Level II Screening

Level II screening analyses for TNT, mercury and copper willbe performed in the laboratory
on all subsurface samples collected from the 43 soil borings that are proposed to be
performed at the OD Grounds. Level II screening is being incorporated into this
investigation because it will allow a large grid covering the OD grounds to be inirestigated
while keeping the laboratory costs to a minimum. By screening the soil samples to determine
which ones contain the highest concentrations of TNT, mercury, and copper, it will not be
necessary to perform the Level IV analyses on all of the subsurface sample collected. The
Level IV analyses can be performed on the samples identified by the screening as having the
highest concentrations of explosive compounds and metals impacts. In addition to using the
Level II screening data to select the subsurface samples that will undergo the Level IV
analyses, the Level II screening data will be used to evaluate the extent of vertical and
horizontal impacts at the site.

TNT was the explosive compound that was most frequently detected in the samples collected
during the ESI, and mercury and copper were the most frequently detected metals at high
concentrations. Each of the subsurface samples will be undergo Level II screening for these
three constituents. Approximately five subsurface soil samples will be collected from each of
the soil borings. Based on the results of the screening analyses for TNT, mercury and copper,
two of the five subsurface soil samples will be selected from each soil boring to undergo the
full Level IV NYSDEC CLP analyses that are specified in Section 4.2.5.2. The order in
which the Level II screening analyses will be performed on each sample and the criteria by
which the samples will be selected for the Level IV analyses are presented in the flow chart
in Figure 4-6. '

Approximately 215 subsurface samples will be collected from the 43 soil borings that will be
performed at the OD Grounds. Level IV quality data is required to perform the baseline risk
assessment and to demonstrate compliance with ARARs, but to perform the Level IV
NYSDEC CLP analyses on each of these samples would be cost and time prohibitive. By
performing the Level II screening analyses for the constituents that were determined to be
indicators for explosive compounds and metals, the Level IV analyses can be performed on
the areas with the greatest explosives and metals impacts.
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The Level IV analyses will meet the requirements of the baseline risk assessment and will be
used to demonstrate compliance with ARARs. It willalso be used to verify the Level II data
for the samples that did undergo the Level IV analyses and willbe used to evaluate the Level
II data from the samples that did not undergo the Level IV analyses. After being compared
to the Level IV quality data, the Level II quality data may be used to evaluate the vertical
and horizontal extent of impacts.

The Level II method for the analyses of copper and mercury will be the same procedure as
the Level IV analyses which are described in Appendix C, Chemical Data Acquisition Plan.
The difference between the Level I method and the Level IV method is that the Level IV
analysis will be supported by a more stringent Quality Assurance data package. The method
detection limits are 0.1 ppm for copper and .02 ppm for mercury. Explosive compounds will
be screened according to the USATHMA method for TNT in soil. The detection limit is 0.5
ppm. This method has been found to have a good recovery (80-100%) for moderately
contaminated soil. A detailed description of this method is presented in Appendix C,
Chemical Data Acquisition Plan.

In summary, all subsurface soil samples collected will undergo Level II screening for TNT,
mercury and copper. Based on the results of the screening analyses, two subsurface soil
samples from each borehole will undergo Level IV NYSDEC CLP analysis. The Level IV
analyses will meet the data requirements of the risk assessment and will be used to
demonstrate compliance with ARARs. Relationships between Level II results and the Level
IV results will be evaluated to verify the Level II analyses.

425.2 Level IV Analyses

A total of 149 soil samples, 23 surface water and sediment samples and 24 groundwater
samples (two rounds of samples from 11 monitoring wells) will be collected at SEAD-45 for
Level IV chemical testing. All of these samples will be analyzed for the following: Target
Compound List (TCL) VOCs (EPA Method 524.2 on groundwater only), TCL SVOCs and
Target Analyte List (TAL) metals according to the NYSDEC CLP Statement of Work,
explosive compounds by EPA Method 8330, and nitrate nitrogen by EPA Method 352.1.
Additional analyses for specific media are given below.
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Six (6) subsurface soil samples from two soil borings will also be analyzed for total organic
carbon by EPA Method 415.1 and grain size distribution (including the silt and clay size
fraction) by ASTM Method D:422-63.

The 23 surface water samples will also be analyzed for hardness by EPA Method 130.2,pH
by EPA Method 150.1 and total organic carbon by EPA Method 415.1.

The 23 sediment samples will also be analyzed for total organic carbon by EPA Method 415.1
and grain size distribution (including the silt and clay size fraction) by ASTM Method D:422-
63.

The 22 groundwater samples willbe analyzed for volatile organic compounds by EPA Method
524.2.

A detailed description of these methods, as well as lists of individual compounds included in
each of the analyses is presented in Appendix C, Chemical Data Acquisition Plan. Analyses
for all media to be sampled are summarized in Table 4-1.

4.2.6 Surveyin,

Surveying will be performed at the OD grounds for the following purposes:

. Locate all the environmental sampling points
° Map the direction and compute the velocity of groundwater movement
. 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

The location, identification, coordinates and elevations of all the control points recovered
and/or established at the site and all of the locations of the soil borings, monitoring wells
(new and existing), surface soil samples, surface water samples, and sediment samples will be
plotted on the site base map to show their location with respect to surface features within the
project area.
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Table 4-1

Summary of Sampling and Analyses

Seneca Army Depot Activity
SEAD-45
Screen VOCs SVOCs Pest/PCBs Explosives Metals. Nitrate Nitrogen Grain Size* pH Hardness TOC
Level Method TCL TCL TCL Method TAL Method ASTM or Method Method Method
MEDIA [} 524.2 NYSDEC CLP | NYSDEC CLP | NYSDEC CLP 8330 NYSDEC CLP 352.1 Similar Method 150.1 130.2 415.1
Soil Surface o] o] 63 63 63 63 63 63 0 0 ¢} 0
Subsurface 215 0 86 86 86 86 86 86 6 0 [¢] 6
Groundwater 0 24 0 24 24 24 24 24