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1.0 INTRODUCTION 

1.1 PURPOSE OF REPORT 

The purpose of this Remedial Investigation/Feasibility Study (RI/FS) Project Scoping Plan is 

to provide site specific information for the RI/FS project at the SEAD-4 operable unit at the 

Seneca Army Depot Activity (SEDA) in Romulus, NY. This plan outlines work to be 

conducted at SEAD-4 based upon recommendations specified in the Seven High Priority 

SWMUs Expanded Site Inspection (ESI) Report (draft final , Parsons ES, 1995). The sites 

are called SWMUs because the Army elected in their Federal Facilities Agreement to 

combine RCRA and CERCLA obligations and the Army uses RCRA terms to describe the 

units. 

The Generic Installation RI/FS Workplan that accompanies this document was designed to 

serve as a foundation for this RI/FS Project Scoping Plan and provides generic information 

that is applicable to all site activities at SEDA. 

This RI/FS Project Scoping Plan is based upon a conceptual site model that identified 

potential source areas, release mechanisms, and receptor pathways; determined data 

requirements for an evaluation of risks to human health and the environment; and developed 

a task plan to address the data requirements that have been identified. Following the 

completion of the field investigation, the data will be used as the basis of the risk assessment. 

1.2 REPORT ORGANIZATION 

The remaining sections of this report are organized to describe the overall site conditions , 

provide a scoping of the RI/FS and to provide task plans for the RI and FS. Section 2.0, Site 

Conditions, presents a description of regional geological and hydrogeological conditions . 

Section 3 .0, Scoping of the RI/FS, presents the conceptual site model, the results of previous 

investigations, potential receptors and exposure scenarios, scoping of potential remedial action 

technologies, preliminary identification of ARARs, data quality objectives, and data gaps and 

needs. The task plans for the RI and FS are discussed in Sections 4.0 and 5.0, respectively . 

Section 6. 0, Plans and Management, discusses scheduling and staffing. 

1.3 SITE BACKGROUND 

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

of SEDA shown in Figure 1-1. The Munitions Washout Facility was part of the Ammunition 

Renovation Workshop, which is still in operation. The Munitions Washout Facility was active 

July 1996 
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between 1948 and 1963 . The Munitions Washout Building was demolished , and at present , 

only the foundation of the Munitions Washout Building is visible as shown on the site map 

in Figure 1-2. Based upon a review of historical information concerning the site , and as a 

result of work conducted as part of the ESI, it is now believed that a leach field never existed 

at the site. 

Operations at this facility involved the dismantling of munitions and removing the explosives 

by steam cleaning . This produced recyclable and non-recyclable explosive solids and 

wastewater . The details of the operation and the location where the wastewater was 

discharged are not well understood . However, there is some information on the chemical 

components of various propellants, explosives , pyrotechnics (PEP), and related items that are 

thermally treated at the OB/OD grounds at SEDA, and these chemical components are likely 

to be the same similar to those used in the munitions handled at the Munitions Washout 

Building . Table 1-1 presents a list of military propellants and corresponding identification 

numbers. After the PEP has been identified , Table 1-1 is used to determine the chemical 

composition for any given propellant. Likewise, Table 1-2 is used to determine the chemical 

composition for any given explosive or pyrotechnic. 

The Groundwater Contamination Survey Number 38-26-0868-88 (U.S. Army Environmental 

Hygiene Agency , 1988) states that the water from the washout operation at SEAD-4 was 

processed to concentrate the explosives. The concentrated explosives were then shipped to 

a munitions manufacturing facility and used in new munitions. Although the actual explosive 

compounds handled at the site are unknown, TNT was probably the primary explosive 

compound handled . 

The Groundwater Contamination Survey also stated that after processing, the wastewater was 

discharged near building 2084 where it either leached into the ground or flowed into a nearby 

ditch. The wastewater was also possibly discharged into a pond that is located to the west of 

the facility or discharged into Indian Creek which is also to the west of the facility. 

The Munitions Washout Facility Building was removed sometime between 1963 and 1968 . 

This is known only because operations at the building ceased in 1963 and the building does 

not appear on 1968 air photos taken of SEDA. 

Within the past 8 years, the pond to the west of the facility was widened and deepened with 

a bulldozer. Pond sediment was pushed southwest of the pond to a 400-foot by 150-foot area 
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TABLE 1-1 

COMPOSmON OF PROPELLANT TREATED 
BY OPEN BURNING (OB) 

DRAFf REPORT 

Composition (% by wt.) 

Propellant Hazardous Ml M2 
Designation Waste ID No. 

Chemical 

Nitrocellulose DOOi 85 .0 77.45 

Nitroglycerin DOOi - 19.50 

Nitroguanidine DOOi - -

Dinitrotoluene DOOi 10.0 -

Dibutylphthalate DOOi 5.0 -

Diethylphthalate DOOi - -

Diphenylamine DOOi 1.0* -

Ethyl Centralite DOOi - 0 .60 

Barium Nitrate DOOi, D005 - 1.40 

Potassium Nitrate DOOi - -

Lead Carbonate DOOi, D008 1.0** -

Potassium Sulfate DOOi 1.0** -

Tin DOOi - -

Carbon Black DOOi - -

Graphite DOOi - 0 .30 

Cryolite DOOi - -

2-Dinitro- DOOi - -
diphenyldiamine 

Lead Stearate DOOi, D008 - -

Triacetin DOOi - -

Charcoal DOOi - -

Sulfur DOOi - -

Notes: *Added basis 
** Added basis when specified 

October. 1995 

M5 M6 

81.95 87.0 

15.00 -

- -

- 10.0 

- 3.0 

- -

- 1.0 

0.60 -

1.40 -

- -

- -

- 1.0* 

- -

- -

0 .30 -

- -

- -

- -

- -

- -

- -

M7 M8 

54.6 52.15 

35.5 43.00 

- -

- -

- -

- 3.0 

- -

0 .9 0.60 

- -

7.8 -

- -

- -

- -

1.2 -

- -

- -

- -

- -

- -

- -

- -
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Propellant M9 
Designation 

Chemical 

Nitrocellulose 57 .75 

Nitroglycerin 40.00 

N itroguanidine -

Dinitrotoluene -

Dibutylphthalate -

Diethylphthalate -

Diphenylamine -

Ethy I Centralite 0.75 

Barium Nitrate -

Potassium Nitrate -

Lead Carbonate -

Potassium Sulfate -

Tin -

Carbon Black -

Graphite -

Cryolite -

2-Dinitro-diphenyldiamine -

Lead Stearate -

Triacetin -

Charcoal -

Sulfur -

Notes: *Added basis 

TABLE 1-1 
(Cont.) 

MIO M12 

98.00 97.70 

- -

- -

- Coating 

- -

- -

1.0 0.80 

- -

- -

- -

- -

1.0 0.75 

- 0.75 

- -

Glaze -
0.1 

- -

- -

- -

- -

- -

- -

** Added basis when specified 

October, 1995 

DRAFf REPORT 

Composition ( % by wt.) 

M13 

57 .30 

40.00 

-

-

-

-

0.20 

1.00 

-

-

-

1.50 

-

0.05* 

-

-

-

-

-

-

-

M14 

90.00 

-

-

8.00 

2.00 

-

1.00* 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

M15 

20.0 

19.0 

54 .7 

-

-

-

-

6.0 

-

-

-

-

-

-

-

0.3 

-

-

-

-

-
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Propellant Ml6 Ml7 
Designation 

Chemica1 

Nitrocellulose 55.50 22.0 

Nitroglycerin 27.50 21.5 

Nitroguanidine - 54.7 

Dinitrotoluene 10.50 -

Dibutylphthalate - -

Diethylphthalate - -

Diphenylamine - -

Ethyl Centralite 4.00 1.5 

Barium Nitrate - -

Potassium Nitrate - -

Lead Carbonate - -

Potassium Sulfate 1.50 -

Tin - -

Carbon Black 0.50 -

Graphite - Glaze 
0 .1 

Cryolite - 0 .3 

2-Dinitro- - -
diphenyldiamine 

Lead Stearate .505 -

Triacetin - -

Charcoal - -

Sulfur - -

Notes : *Added basis 
** Added basis when specified 

October. 1995 

TABLE 1-1 
(Cont.) 

Ml8 M26 

80.00 67 .25 

10.00 25.00 

- -

- -

- -

- -

.70 -

- 6.00 

- 0.75 

- 0.70 

- -

- -

- -

- -

- 0 .30 

- -

- -

- -

- -

- -

- -

DRAFf REPORT 

Composition ( % by wt.) 

M26 M30 
El 

68 .70 28.00 

25.00 22.50 

- 47.70 

- -

- -

- -

- -

6.00 1.50 

- -

- -

- -

- -

- -

- -

0.30 Glaze 
0.10 

- 0.30 

- -

- -

- -

- -

- -

M30 
Al 

28 .00 

22.50 

47.00 

-

-

-

-

1.50 

-

-

-

1.00 

-

-

-

-

-

-

-

-

-
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Propellant M31 M31 

Designation Al 

Chemical 

Nitrocellulose 20.00 20.00 

Nitroglycerin 19.00 19 .00 

Nitroguanidine 54.70 54.00 

Dinitrotoluene - 4.50 

Dibutylphthalate - -

Diethylphthalate - -

Diphenylamine - -

Ethyl Centralite - -

Barium Nitrate - -

Potassium Nitrate - -

Lead Carbonate - -

Potassium Sulfate - 1.50 

Tin - -

Carbon Black - -

Graphite - -

Cryolite 0.30 -

2-Dinitro- 1.50 -
diphenyldiamine 

Lead Stearate - -

Triacetin - -

Charcoal - -

Sulfur - -

Notes: *Added basis 
** Added basis when specified 

October. 1995 

TABLE 1-1 
(Cont.) 

IMR T2 

90.00 57.50 

- 30.00 

- -

9.00 4.50 

- -

- -

- -

- 8.00 

- -

- -

- -

1.50 
1.00* 

- -

- 0.02* 

- -

- -

- -

- 0.50 

- -

- -

- -

DRAFT REPORT 

Composition (% by wt.) 

T8 T23 

58.00 67.25 

22 .50 0.25 

- -

2.50 -

- -

- -

- -

8.00 6.00 

- 0.75 

- 0.70 

- -

- -

- -

- -

- 0.30 

- -

- -

0.50 -

8.50 -

- -

- -

Black 
Powder 

-

-

-

-

-

-

-

-

-

74.00 

-

-

-

-

-

-

-

-

-

15.60 

10.40 
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TABLE 1-2 

CHEMICAL FORMULA OF EXPLOSNES TREATED 
BY OPEN DETONATION (OD) 

Primary Explosives -
Chemical Name 

Lead Azide 

Mercury Fulminate 

Diazodinitrophenol (DDNP) 

Lead Styphnate 

Tetracene 

Potassium Dinitrobenaofuroxane (KDNBF) 

Lead Monomitroresorcinate (LMNR) 

Lead Thiocyanate (fuel) 

Antimony Sulfide (fuel) 

Calcium Silicate (fuel) 

Potassium Chlorate ( oxidizer) 

Ammonium Perchlorate (oxidizer) 

Barium Nitrate 

October, I 995 

Chemical 
Formlila 

N6Pb (71 % PB) 

C2HgN202 (7.05% Hg) 

C6H2N4Os 

C6HNP8Pb (44.2% 
Pb) 

C,sH12 

C6H2N4O6K 

C6H3NO2Pb (57.5 % 
Pb) 

Pb(SCN)i (64% Pb) 

Sb2S5 

CaSi03 

KC1O3 

NH4Cl04 

Ba(N03 )i 

Ha7.a.fdous 
Waste ID 
Number 

D003, D008 

D003, D009 

D003 

D003, D008 

D003 

D003 

D003, D008 

D008 

D003 

D003, D001 

D003 

D003 

D003, D005 

Page 1-8 
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SENECA SEAD-4 RJ/FS PROJECT SCOPING PLAN 

TABLE 1-2 
(Cont.) 

High Explosives - Chemical 
Chemical Name Formula 

(Aliphatic Nitrate Esters) 

1,2,4-Butanetriol Trinitrate (BTN) C4H7N30 9 

Diethyleneglycol Dinitrate (DEGN) C4H8N2O1 

Nitroglycerine (NG) C3H5N30 9 

Nitrostarch (NS) C6Hw05N02 

Pentaerythritol Tetranitrate (PETN) C5H8N40 12 

Trimethylene Glycoldinitrate (TEGN) C6H 120 4N204 

1, 1, 1-Trimethylolethane Trinitrate (TMETN) C5H9O9N3 

Nitrocellulose (NC) C12H 1iON02) 40 6 

(N itramines) 

Cyclotetramethylenete-Tranitramine (HMX) C4H8N80 2 

Cyclotrimethylene-Trinitramine (RDX) C3H6N60 6 

Ethylenediamine Dinitrate (EDDN: Haleite) C2H6N40 4 

Nitroguanidine (NQ) CH4N40 2 

2,4,6-Trinitrophenyl-Methylnitramine C7H5N50 8 

Oc1obcr, 1995 

DRAFT REPORT 

Hazardous 
Waste 

ID Number 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 
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SENECA SEAD-4 RI/FS PROJECT SCOPING PLAN 

High Explosives -
Chemical Name 

(Nitroaromatics) 

Ammonium Pictrate (Explosive D) 

TABLE 1-2 
(Cont.) 

Chemical 
Formula 

C6H 3N30 7H3N 

1,3-Diamino-2,4,6-Trinitrobenzene (DATB) C6H4N60 6 

2,2 '4,4 '6,6' -Hexanitroazobenzene (HNAB) C,2NsO12 

Hexnitrostilbene (HNS) C,4H2N6O12 

1, 3, 5-Triamino-2, 4, 6-Trinitrobenzene (TATB) C6H6N6O6 

2,4,6-Trinitroluene (TNT) C7H5NP6 

Ammonium Nitrate HN4N03 

Plastic Bonded Explosive (PBX) 

DRATT REPORT 

Hazardous 
Waste 

ID Number 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

Explosives (see above) and polymer binder, plasticizer, and fuel (aluminum or iron) 

(Pyrotechnics) 

Combination of: 
Oxidizer - oxygen or fluorine 
Fuel - powdered aluminum or magnesium 
Binding Agents - resins, waxes, plastics, oils, retardants, 

intensifier 

Oc1obcr, I 995 

waterproofing, color 
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Explosives -
Chemical Name 

Black Powder 

Composition B 

Phototlash 

Composition C4 

TP A Incendiary 

Amato! 

Composition A3 

Explosive A4 

HBX-1.3 & 6 

Octal 

Oc1obcr. 1995 

TABLE 1-2 
(Cont.) 

Huardous 
Waste ID No. 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

DRAFT REPORT 

Chemical 
Formula Percent 

Potassium Nitrate 74.0 
Charcoal 15 .6 
Sulfur 10.4 

60/40 Cyclotol 
RDX 60 
TNT 39 
WAX 17 

Laminae 96.8 
Lupersol, DDM 3.0 
Iron Oxide .2 

RDX 91.0 
Polyisobutylene 2.1 
Motor Oil 1.6 
Di-(2-Ethylhexyl) 5.3 
Sebacate 

Triethylaluminum ? 

Ammonium Nitrate ? 
TNT 

RDX 
WAX 

RDX 
WAX 

RDX 
TNT 
Aluminum 
Densitizer 
CACL 

HMX 
TNT 

? 

91 
9 

97 
3 

39.6 
37.8 
17.1 

Comp D2 5.0 
.5 

75 
25 
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Explosives -
Chemical Name 

PBX 

Pentolite 

Picratol 

Tetrytol 

Torpex 

Tritonal 

Military Dynamite - Medium 
Velocity 

Military Dynamite - Low 
Velocity 

TABLE 1-2 
(Cont.) 

Hazardous 
Waste ID No. 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

D003 

DRAFT REPORT 

Chemical 
Formula Percent 

RDX ? 
Polystyrene ? 
Dioclylphthalate ? 

PETN 50 
TNT 50 

Explosive D 52 
TNT 48 

Tetryl ? 
TNT ? 

RDX 42 
TNT 40 
Aluminum 18 

Aluminum ? 
TNT ? 

RDX 75 
TNT 15 
Starch 5 
SAE No. IO Oil 4 
Polysobutylene 1 

RDX/dye* 17.5 
TNT 67.8 
Tripentaery-Thritol 8.6 
Binder** 4.1 
Celluloseacetate 2.0 

Notes: * The dye is 1 - methylamino-anthraquinone (I-MA) used in the amount of .5% of 
the RDX mixture 

Oc1obcr. 1995 

** The binder is vistac No. 1 consisting of polybutene and diotyseabacate 
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SENECA SEAD-4 RI/FS PROJECT SCOPING PLAN DRAFT-FINAL REPORT 

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

for explosives, none were detected. 

SEAD-4 is classified as a High Priority Area of Concern (AOC) under the Comprehensive 

Environmental Response, Compensation and Liability Act (CERCLA) . In accordance with 

the decision process outlined in the Interagency Agreement (IAG) between the U.S. Army 

Corps of Engineers (USACE) the U.S . Environmental Protection Agency (EPA) Region II, 

and the New York State Department of Environmental Conservation (NYSDEC), an 

Expanded Site Inspection was performed at SEAD-4 in 1993 and 1994. The draft final ESI 

Report (Parsons ES, May 1995) indicated that a threat may exist at SEAD-4 due to the 

presence of metals, semivolatile organic compounds, pesticides and PCBs in sediment, and 

metals in surface soil and groundwater. On the basis of the ESI data, explosives are believed 

to present less of a threat to human and environmental receptors than the constituents listed 

above, however, the full extent of explosive impacts was not known upon completion of the 

ESI. 

As part of the draft final ESI Report, a CERCLA RI/FS was recommended to be performed 

at SEAD-4. This RI/FS Project Scoping Plan along with the Generic Installation RI/FS 

Workplan outlines the recommended approach and methodologies for completion of an RI/FS 

at this site in accordance with EPA CERCLA guidelines. 

July 1996 
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SENECA SEA D-4 RJ/FS PROJECT SCOPING PLAN DRAFT-FINAL REPORT 

2.0 SITE CONDIDONS 

2.1 PHYSICAL SETTING 

The physical setting of SEDA is described in the Generic Installation RIIFS Workplan that serves 

as a supplement to this RI/FS Project Scoping Plan. 

2.2 REGIONAL GEOLOGICAL SETTING 

The geological setting of SEDA is described in the Generic Installation Rl/FS Workplan that 

serves as a supplement to this Rl/FS Project Scoping Plan. 

2.3 REGIONAL HYDROGEOLOGICAL SETTING 

The hydrogeological setting of SEDA is described in the Generic Installation Rl/FS Workplan that 

serves as a supplement to this Rl/FS Project Scoping Plan. 

July 1996 
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SENECA SEAD-4 RI IFS PROJ ECT SCOPING PLAN DRAFT-FINAL REPORT 

3.0 SCOPING OF THE REMEDIAL INVESTIGATION/FEASIBILITY 

STUDY {RI/PS) 

This section describes the current understanding of SEAD-4 based upon the results of the 

Expanded Site Inspection (ESI) Report (draft final, Parsons ES, May 1995). This includes 

the development of a conceptual model describing all known contaminant sources and 

receptor pathways . This conceptual model will be used to develop and implement additional 

studies which may be required to fully assess risks to human health and the environment. 

Other considerations which are discussed are data quality objectives (DQOs) and potential 

remedial actions for SEAD-4. These considerations have been integrated into the scoping 

process to ensure that adequate data is collected to complete the RI/FS process for this AOC. 

3.1 CONCEPTUAL SITE MODEL 

The conceptual site model for SEAD-4 takes into account both site conditions and accepted 

pollutant behavior to formulate an understanding of the site. This model will serve as a basis 

for determining necessary additional studies for the RI. The model was developed by 

evaluating the following aspects: 

• Historical usage 

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

These include groundwater characteristics , surface water run-off characteristics and 

local terrain. 

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

3 .1.1 Physical Site Characterization 

The Munitions Washout Facility is part of an ammunition workshop facility that is 

approximately 30 acres in size. The workshop facility is characterized by developed and 

undeveloped areas , as shown in Figure 1-2. It is surrounded by open grassland and low, thick 

brush on all sides. North South Baseline Road is the main access road to the facility and 

bisects the site running from south-southeast to north-northwest. There is also a network of 

minor paved driveways in the eastern half of the site . The SEDA railroad tracks lead into the 

July 1996 
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site from the southeast and tenninate in the vicinity of Buildings 2078 and 2085. 

The ammunition workshop facility is almost entirely surrounded by two drainage ditches which 

are both approximately 3 feet deep . One of the ditches forms the eastern boundary of the 

site, originates in the southeastern part of the site, and circles around to the north where it 

joins the drainage ditch alongside North South Baseline Road. The second drainage ditch 

forms the southwestern boundary. It originates south of the site next to North South Baseline 

Road, circles to the northwest , and discharges into the man-made pond which lies on the 

western edge of the site . 

Eleven buildings existed at the ammunition workshop facility during the years that the 

munitions washout building was operating. Three of the buildings are believed to have been 

used in the washout process. None of these three buildings currently exist. 

An air photo taken in 1959 shows the fonner Munitions Washout Building, a building that 

was possibly used as a cleaning or decontamination building for workers or equipment, and 

a third building that's use is unknown. The Washout Building was located in the approximate 

center of the facility,adjacent to North South Baseline Road; the "decontamination building" 

was located 350 feet to the northwest of the Washout Building, also adjacent to North South 

Baseline Road; and the third building was located directly across North South Baseline Road 

and approximately 300 feet from the Washout Building. It is assumed that the buildings were 

razed sometime between 1963 and 1968 because 1963 was the year that washout operations 

stopped at the site and as shown by air photos , by 1968 the buildings no longer existed. The 

foundation of the "decontamination building" still exists and drains in the floor of the building 

also exist, but nothing remains of the other two buildings. A crushed shale road leads from 

the road to where the third building once stood. 

The fonner Washout Building was approximately 100 feet by 30 feet in size and was located 

adjacent to North South Baseline Road. The decontamination building's foundation is 40 feet 

by 55 feet, and the third building measured approximately 30 feet by 30 feet. To the 

northeast of the fonner Washout Building is a benn approximately 25 feet high and 150 feet 

long. Directly behind the benn is a water tank approximately 50 feet in diameter. 

The remainder of the buildings at the ammunition workshop facility (all but one of which are 

still standing) were used for ammunition renovation. Activities such as replacing the 

propellant in munitions or introducing tracers to 90 mm shells were perfonned in Buildings 

2073 and 2078. Building 2073 is still active, and is the only building at the facility that is still 

active, but it is rarely used. Building 2085 was a receiving building for the ammunition to be 

July 1996 
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renovated . Building 2079 was a steam generation building and Building 2077 was a steam 

condensate return station. Building T30 and 2084 were used to prepare the packing material 

for the shipment of the renovated munitions . Building 2076 was the employee break room 

and laundry facility. Building T30 is the only building used for the ammunition renovation 

that was demolished. It was razed sometime between 1968 and 1993, but the foundation still 

exists . 

All but two of the buildings are located to the east of North South Baseline Road. The area 

to the west of North South Baseline Road is mostly undeveloped. During the years of 

operation, the area was covered in grass, but currently it is mostly covered with thick, low 

brush. 

Because no records were kept that describe the actual washout process , former and current 

SEDA employees, air photos, and documents describing the washout process at the Umatilla 

Army Depot Activity in Oregon and the Savanna Army Depot Activity in Illinois were 

consulted to reconstruct the activities at the site . The munitions were probably brought into 

the site by rail and were received at Building 2085 . The munitions to be renovated were then 

taken to buildings 2078 or 2073, the two main workshops . The munitions scheduled to go 

through the washout process were brought to Building 2078, disassembled, and then moved 

to the Washout Building. The washout process involved the used of steam or hot water to 

remove the solid explosives from munitions ranging in size from 90 mm shells to 500-pound 

bombs. The heated water dissolved the solid explosives from the shells. The water was then 

passed over screens and agitated. As the water cooled while being agitated, the explosives 

would re-solidify , were funneled into non-sparking containers, and were sent to weapons 

manufacturing plants to be re-used . The wastewater was then disposed of on-site. According 

to a former SEDA employee, the site workers referred to the wastewater as "red water," 

which suggests that the water that was discharged contained high concentrations of dissolved 

explosives. 

The exact location where the wastewater from the washout operation was discharged is 

unknown. There are two areas suspected to have been used and there may be other 

unidentified areas where wastewater was discharged . It is unlikely that any explosive waste 

from the other ammunition renovation activities performed on-site was disposed. of on-site . 

The first area where the wastewater is suspected to have been discharged is the pond to the 

west of the site, as shown in Figure 1-2. The pond is approximately 150 feet in diameter and 

is man-made, so it is assumed that the pond was created for the sake of containing the 

July 1996 
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wastewater . There are no known records of its excavation and it is assumed not to have a 

liner. A 6-inch diameter clay pipe discharges into the southeast corner of the pond. The pipe 

appears to originate in the area of the former Washout Building . Three test pits were 

excavated to determine the orientation and origin of the clay pipe . At 75 feet and 200 feet 

away from the pond, the pipe was found to be oriented such that it appeared to originate in 

the area of the former Washout Building. The pipe was not located, however, 400 feet from 

the pond where a 48-foot trench was excavated to bedrock (a depth of 6 feet) perpendicular 

to the suspected trend of the clay pipe. The failure to locate the pipe 400 feet from the pond 

suggests that the pipe either makes a bend to the north or south and does not originate at 

the former Washout Building, or the eastern end of the pipe was removed or destroyed with 

the rest of the Washout Building. 

The second area where wastewater is suspected to have been discharged is into Indian Creek 

on the north side of Indian Creek Road . No sampling has been done in Indian Creek, but 

a former SEDA employee indicated that while the Washout Facility was in operation, 

approximately 100 gallons of wastewater was discharged per day into Indian Creek. 

The building foundation to the northwest of the former Washout Building location has drains 

in the floor suggesting it was used for decontamination of equipment or employees . Because 

this building was demolished not long after the washout process was stopped, it is assumed 

that it was used to support the washout process . No leach field was identified during the ESI 

in the field to the north of the facility where it was suspected to be, but several underground 

piping structures were identified at the surface in that area. The visible evidence of 

underground piping structures included 1) terracatta pipe that passed through a concrete 

holding tank with a steel cover at two locations , 30 feet and 210 feet north of the road near 

the suspected leach field, 2) a verticle cylindrical steel pipe near the concrete tank farthest 

from the road, 3) an outfall that emptied into a drainage ditch that surrounds most of the 

northern portion of the site and 4) a manhole between the vertical steel pipe and the outfall 

pipe . An outfall was also found to drain into the ditch to the north of the area. The 

chemical analyses performed on the sediment samples collected downstream of the outfall 

show that the sediment has been impacted by metals and semivolatile organic compounds 

(SVOCs). None of the piping structures seem to originate in the Washout Building, so the 

metals and the SVOCs released are not thought to be from the washout wastewater. The 

piping structures may originate in the 11 decontamination building 11 that was potentially used in 

the washout process. The contamination in the ditch to the north of the facility, therefore, 

may be the result of activities associated with the washout process, but not from the washout 

wastewater itself. 
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Building 2076 was the break room and laundry facility for the site workers. A former SEDA 

employee indicated that the laundry washwater was placed in a pit to the northeast of 

Building 2076. Seepage or overflow from this pit may be a source for the sediment impacts 

found in the drainage ditch to the northwest. 

The Groundwater Contamination Surveyperformed bythe U.S .ArmyEnvironmental Hygiene 

Agency in 1988 states that the wastewater from the munitions washout operation was 

discharged near Building 2084. According to a current SEDA employee and a former SEDA 

employee, Building 2084 and T30 were used to paint, stencil , and otherwise prepare the 

packing material for the shipment of the renovated munitions . Another current SEDA 

employee reported seeing painting booths in Building 2084 , so it seems unlikely that the 

wastewater from the washout operation was handled in these two buildings . A former SEDA 

employee has indicated that the washed out projectiles were painted in this building, so there 

may have been residual explosives in the projectiles that became part of the waste stream of 

these two buildings . The chemical analyses of the soil samples collected from soil borings 

near the two buildings show that the soil has been impacted by metals, SVOCs and one 

explosive compound. The chemical analyses of the sediment samples collected from the 

drainage ditch that originates immediately to the south of building 2084 show that the 

sediment in the ditch has been impacted by metals and SVOCs . While it is unlikely that 

washout wastewater was discharged near Building 2084, wastes of some kind may have been 

discharged in this area. 

3.1.1.1 Local Geology 

As part of the ESI performed at SEAD-4 in 1993 and 1994, 10 soil borings were performed 

and 8 test pits were excavated. The logs from the soil borings and test pits are presented in 

Appendix G. The three geologic units observed in this drilling program were topsoil, till and 

shale . The depths of the soil borings were up to 10.5 feet below the ground surface. 

In most of the soil borings , a thin layer of topsoil was observed, usually less than a foot thick. 

The till observed was light brown and composed of silt and clay , with some black shale 

fragments (up to 0.25 inch) . Larger shale fragments (rip-up clasts) were also observed at 

many locations near the till/weathered shale contact. Some oxidized areas were noted in the 

upper portion of the till strata. 

Competent, calcareous black shale was encountered at depths between approximately 4 and 

10.5 feet below the ground surface. The upper portion of the competent shale had a 

weathered zone that was from 0.2 to 2.5 feet thick. 

July 1996 
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The topography gently slopes to the west on the eastern portion of the facility , and steepens 

to the west of North South Baseline Road . The elevations of the competent bedrock 

determined during the drilling and seismic programs indicate that the bedrock surface slopes 

to the west mimicking the land surface. 

3.1.1.2 Geophysics 

The geophysical investigations completed as part of the SEAD-4 ESI involved a seismic 

survey, an electromagnetic (EM-31) survey , and a ground penetrating radar (GPR) survey. 

The objective of the seismic survey was to determine the direction of groundwater flow, while 

the objective of the EM-31 and the GPR surveys were to delineate the location of the 

suspected leach field and the locations of subsurface pipes and structures that may have 

carried the wastewater from the washout operation to the suspected leach field. The locations 

where the geophysical investigations were conducted are shown in Figure 3-1, and the results 

of the geophysical investigations are presented in Figures 3-2 through 3-5. 

Four 115-foot long seismic refraction profiles were performed along two lines laid out 

perpendicular to each other. The seismic profiles detected 5 to 15 feet of till (seismic velocity 

of 1,000-7,700 feet/second) overlying bedrock (seismic velocity of 12,000-14,000 ft/s). In 

particular, the unconsolidated material included unsaturated till (seismic velocity of 1,000-

1,400 ft/s) , compact unsaturated till (3,500-4,200 ft/s) , and saturated till (seismic velocity of 
5,000-7 ,700 ft/s). 

Saturated till was only detected beneath profile P4 near the pond. At the locations of the 

other profiles, either saturated till was not present or the saturated layer was too thin to be 

detected by the seismic refraction method. An interpretation of the data collected along 

profiles P2 and P3 suggest that a layer of compact, unsaturated till is present at a depth of 

1 to 3 feet. The bedrock surface slopes to the west or southwest following the slope of the 

surface topography. Groundwater flow is also expected to be directed to the west or 

southwest, following the slope of the relatively impermeable bedrock surface. 

EM-31 and GPR surveys were conducted in the following three areas: in the vicinity of the 

former Munitions Washout Facility building, in the area of the suspected leach field , and 

across the drainage pipe leading west to the pond. 

The quadrature response from the EM-31 survey performed across the suspected leach field 
clearly shows the more conductive road bed and the effects of the two concrete tanks, as 

shown in Figure 3-2. Otherwise, the apparent conductivity (quadrature response) of the 

ground is extremely uniform in this area. The in-phase response shows a greater variability, 

perhaps suggestive of disrupted ground, as shown in Figure 3-3. 
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SENECA SEAD-4 RI/FS PROJECT SCOPING PLAN DRAFr-FINAL REPORT 

The depth of penetration of the radar was limited to about 3 to 5 feet due to the abundance 

of electrically conductive clay in the till. The GPR survey conducted in the area of the 

suspected leach field detected an anomalous zone parallel to the road in the main section of 

the grid . This zone is characterized by strong banding and reverberation throughout the 

record . An example of the response is shown in profile B-B' from about 55 to 80 feet along 

the length of the profile, as shown in Figure 3-4 . No pronounced linear anomalies or pipes 

were detected in this area. 

The quadrature response from the EM-31 survey in the area of the former Munitions 

Washout Facility Building is dominated by the linear signatures of buried pipes , as shown in 

Figure 3-2. Four pipes are clearly visible . Large anomalies in the south and east corners of 

this grid are due to reinforced concrete pads . The pipes are also evident in the in-phase 

response, as shown in Figure 3-3 . 

The GPR survey conducted in the vicinity of the former Munitions Washout Building 

detected numerous anomalous responses that may be classified as linear anomalies, point 

source anomalies , and stratigraphic anomalies . Some of the linear anomalies correspond to 

segments of buried pipes detected by the EM-31 survey. Point source anomalies are very 

common to the GPR method. Such anomalies may be attributed to buried metallic debris , 

construction debris , boulders, or local inhomogeneities in the soil. Stratigraphic anomalies are 

typically evidenced by disruption of layering of the soil or by local changes in the electrical 

properties of the soil. Stratigraphic anomalies are typically caused by excavation and 

backfilling , although natural variation in the composition of glacial till may produce such 

effects. 

The GPR record acquired across profile A-A', as shown in Figure 3-4, exhibits a GPR 

response characteristic of the GPR survey conducted in this grid. The left half of the record 

shows limited penetration of only about 15 nanoseconds (ns) or about 3 feet. The right half 

of the profile shows 6 to 8 hyperbolic anomalies located at about 10 ns (2 feet) , reverberating 

to a time of about 30 ns . Areas of abundant hyperbolic anomalies are interspersed with areas 

of limited penetration. Some of the hyperbolic anomalies can be correlated from line to line 

(linear anomalies) but most appear to be isolated sources. 

The EM-31 data acquired between the road and the pond, as shown in Figures 3-2 and 3-3, 

failed to detect any significant anomalies . Both EM parameters exhibit very little variability, 

suggesting that the soil is relatively uniform and undisturbed . The clay pipe which discharges 

into the pond was not detected. 
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The GPR profiles between the road and the pond did not detect any continuous anomalies 

that could be attributed to the 6-inch clay pipe that terminates at the pond . Several strong 

hyperbolic anomalies were observed in the transect along the road ; however , none of these 

features could be traced away from the road . The GPR records acquired in this area were 

devoid of anomalous responses. 

3.1.1.3 Local Hydrology and Hydrogeology 

The Munitions Washout Facility is almost entirely surrounded by 2 man-made drainage 

ditches(both approximately 3 feet deep) into which most runoff from the facility flows. Figure 

3-6 shows the surface water flow directions at the site. 

Runoff toward the east and north of the facility flows into the eastern drainage ditch that 

flows northward. Surface water in this ditch flows west under North South Baseline Road and 

then flows into Indian Creek just north of the facility. Runoff toward the west of the facility 

flows into the western ditch which drains to the north into the pond located approximately 

500 feet west of the former Washout Building. 

This pond is approximately 150 feet in diameter and is man-made . It is the only sustained 

water body on site. Air photos from 1968 show that from an outlet on the western edge of 

the pond, water in the pond flowed to the west and eventually to the south through small 

drainage swales and drainage ditches alongside the SEDA railroad tracks and roads. This 

natural outlet no longer exists and overflow is piped immediately to the west of the pond by 

a PVC overflow pipe located on the western bank of the pond. Currently, the static water 

level of the pond is low enough that overflow is unusual and the pond is stagnant. 

While the majority of the surface water runoff flows into either of these two main drainage 

ditches, a minor amount of runoff is either directed into the drainage ditches flowing north 

along North South Baseline Road or into the drainage ditches flowing south along North 

South Baseline Road and the SEDA railroad tracks . 

As part of the ESI program, 5 groundwater monitoring wells were installed at SEAD-4. The 

locations of the monitoring wells are shown in Figure 3-7. The monitoring well installation 

diagrams are presented in Appendix G. Groundwater elevations were measured in the five 

monitoring wells on April 4, 1994. From these measurements , which are presented in Table 

3-1 , a groundwater elevation map has been developed and is shown in Figure 3-7. Based on 

these data, the groundwater flow direction in the till/weathered shale aquifer is generally 
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TOP OF PVC 
MONITORING CASING 

WELL ELEVATION 
NUMBER <MSL) DATE 

MW4-1 700.12 12/16/93 

MW4-2 702.44 11/20/93 

MW4-3 699.90 11/20/93 

MW4-4 680.37 12/18/93 

MW4-5 700.46 12/18/93 

h:lenglsenecalscopinglsead4\sd4elev.wk4 

WELL DEVELOPMENT 

TABLE 3-1 
MONITORING WELL WATER LEVEL SUMMARY 

SENECA ARMY DEPOT ACTIVITY 
SEAD-4 MUNmONS WASHOUT FACILITY 

SAMPLING 
DEPTIITO GROUNDWATER DEPTIITO 

GROUNDWATER ELEVATION GROUNDWATER 
WATER TOC (Ff) <MSL) DATE WATER TOC (Ff) 

6.44 693.68 1/21/94 5.24 

4.53 697.91 2/4/94 4.87 

4.62 695.28 1/20/94 7.06 

2.76 677.61 1/31/94 2.76 

5.72 694.74 1/20/94 7.14 

WATER LEVEL MEASUREMENTS 
GROUNDWATER DEPTIITO GROUNDWATER 

ELEVATION GROUNDWATER ELEVATION 
<MSL) DATE WATER TOC (Ff) (MSL) 

694.88 4/4/94 3.45 696.67 

697.57 4/4/94 3.28 699.16 

692.84 4/4/94 4.47 695.43 

677.61 4/4/94 2.38 677.99 

693 .32 4/4/94 3.91 696.55 
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SENECA SEAD-4 RI IFS PROJECT SCOPING PLAN DRAFT-FINAL REPORT 

toward the west. It is likely that there are local variations in the flow direction and gradient. 

The noticeable steepening of the land surface gradient in the western portion of the site is 

probably also present in the groundwater gradient in that part of the site . The distribution 

of groundwater in the till/weathered shale aquifer is characterized by moist soil with coarse­

grained lenses of water-saturated soil and, in most instances, the deeper weathered shale 

horizons are saturated . 

On the basis of data collected from vertical connection tests at two other sites at SEDA (the 

Ash Landfill and SEAD-25), there is very little vertical connection between the till/weathered 

shale and the competent shale. The chemical data from these sites also supports this. 

3.1.1.4 Results of Chemical Analyses 

As part of the Solid Waste Management Unit (SWMU) classification process at SEDA, 70 

soil samples were collected from the area surrounding the pond located to the west of the 

Munitions Washout Facility . The soil samples were analyzed for three nitroaromatic 

compounds (2 ,4,6-TNT, 2,4-DNT and 2,6-DNT) . None of these compounds were detected . 

An ESI was conducted at SEAD-4 by Parsons Engineering Science, Inc. in 1993 and 1994. 

The results of the ESI were presented in the draft final Seven High Priority SWMUs 

Expanded Site Inspection Report (Parsons ES , May 1995) . This investigation involved a 

geophysical investigation, completion of 8 test pits , installation of 5 groundwater monitoring 

wells , and the collection of 17 surface soil samples , 25 subsurface soil samples , 3 surface water 

samples , and 9 sediment samples . The locations and results of the geophysical surveys are 

shown in Figures 3-1 through 3-5 . The test pit and sample locations are shown in Figure 3-8 . 

All of the soil , groundwater, surface water and sediment samples were analyzed according to 

the NYSDEC Contract Laboratory Program Statement of Work for the following: Target 

Compound List volatile organic compounds (VOCs), semivolatile organic compounds 

(SVOCs) , pesticides and PCBs and Target Analyte List metals and cyanide. Explosive 

compounds were analyzed by EPA Method 8330; herbicide compounds were analyzed by EPA 

Method 8150; and nitrates were analyzed by EPA Method 352.2. The results of the analyses 

are presented in Tables 3-2 through 3-5 . The following sections describe the investigations 

that were performed for the ESI and the nature and extent of the environmental impacts 

identified from these investigations . 
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MATRIX SOIL 
LOCATION SEAD-4 

DEPTH (FEET) 0-0.5 
SAMPLE DATE FREQUENCY NUMBER 12/13193 

ESID OF ABOVE SS4-1 
LABID MAXIMUM DETECTION TAGM TAGM 206636 

COMPOUND UNITS 
Ivuv, I ILt UKG~.,~~ 
!Acetone ug,l(g 2 2 .4% 200 0 14 U 
Chlo<ofom, ug,l(g 15 16.70..4 300 0 14 U 

HERBICIDES 
Dlcarrt>a ug,l(g 23 2.40,4 NA N~ 6.1 U 

NITROAROMATICS 
1,3,S.-Trtnltrobenzcne ug,l(g 120 2.4% NA N~ 120 J 
[Tetr,1 ug,l(g 67 2.4% NA N; 130 U 
'2,4 ,&-Trinl1rofol.iene ug,l(g 72 2.4% NA N; 72 J 
~-arrfao-4.~DlnltrotokJene ug,l(g 90 2.4% NA N; 90 J 

jsEMIVOLATILE ORGANICS 
Acenapt-lh)iene ug,l(g 45 4.6% 41000 0 400 U 
Acenaphthene ug,l(g 380 4.6% 50000 • 0 400 U 
OlbenzoflJ"an ug,l(g 360 4.6% 6200 0 400 U 
FIJofene ug,l(g 380 4.6% 50000 • 0 400 U 
PheNl-ene ug,l(g 1400 9.5% 50000 • 0 110 J 
~cene ug,l(g 340 7.1% 50000 • 0 25 J 

arbazofe ug,l(g 360 4 .6% 50000 • 0 400 U 
~helele ug,l(g 360 40.S•h 8100 0 85 J 
IFIJofenthene ug,l(g 2400 23.8% 50000 • 0 230 J 
Pyrene ug,l(g 1600 14.3% 50000 • 0 210 J 
Bltyl)~lele ug,l(g 380 4 .8% 50000 • 0 400 U 
Benzo(1)aritn.cene ug,l(g 1100 11 .9% 220 1 110 J 
jetwysene ug,l(g 1000 14.3% 400 1 140 J 
~•(2-Ett,yt,exyt)plihelele ug,l(g 2000 33.3% 50000 • 0 45 J 
Benzo{b)fklorarihene ug,l(g 730 16.7% 1100 0 150 J 
Benzo(k)fkJorerthene ug,l(g 890 11.9% 1100 0 65 J 
Benzo{o)pyrene ug,l(g 880 11 .9% 61 3 100 J 
lndeno(1 ,2,3-cd)pyreno ug,l(g 260 7.1% 3200 0 75 J 
ID!benz(o ,h)o-.cene ug,l(g 32 2.4% 14 1 400 U 
Benzo{g,h,l)per,1ene ug,l(g 270 7.1% 50000 • 0 66 J 

SD4SOILF.WK3 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

0-0.5 0-0.5 0-0.5 
12/13193 12/13193 12/13193 
SS4-2 SS4-3 SS4-4 
206637 206636 206839 

12 U 13 U 14 U 
12 U 13 U 14 U 

6 U 6.3 U 6.3 U 

130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 

400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
18 J 410 U 19 J 

400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 23 J 
400 U 410 U 24 J 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 
400 U 410 U 410 U 

SOIL 
SEAD-4 

0-0.5 
12/13193 
SS4-5 
206640 

13 U 
13 U 

6.1 U 

130 U 
130 U 
130 U 
130 U 

400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
33 J 

400 U 
400 U 
400 U 
400 U 
400 U 
400 U 

06129/95 

SOIL SOIL SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 

0-0.5 0-0.5 0-2 0-2 4-6 
12/13193 12/13193 12/06193 12/06193 12/06193 
SS4-6 SS4-7 SB4-1 .1 SB4-1 .5 SB4-1 .3 

206641 206642 206265 206268 206267 
SB4-1 .10UP 

13 U 24 U 12 U 12 U 12 U 
13 U 24 U 12 U 12 U 12 U 

6.7 U 11 UJ 5.9 U 6 U 5.9 U 

130 U 130 UJ 130 U 130 U 130 U 
130 U 130 UJ 130 U 130 U 130 U 
130 U 130 UJ 130 U 130 U 130 U 
130 U 130 UJ 130 U 130 U 130 U 

440 U 720 UJ 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 720 UJ 56 J 50 J 52 J 
23 J 64 J 390 U 390 U 390 U 

440U 66 J 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 48 J 390 U 390 U 390 U 
440 U 67 J 390 U 390 U 390 U 
440 U 86 J 390 U 390 U 390 U 
440 U 90 J 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 56 J 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
440 U 720 UJ 390 U 390 U 390 U 
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MATRIX 
LOCATION 

DEPTH (FEET) 
SAMPLE DATE FREQUENCY NUMBER 

ESID OF ABOVE 
LABID MAXIMUM DETECTION TAGM TAGM 

COMPOUND UNITS 

~~:iij:ic-- -- ug,l<g 5.9 2.4% 300 0 
Alain ug,l<g 8.2 4.8° .... 41 0 
Endosufan I ug,l<g 11 2 ........ 900 0 
Dlelctin ug,l<g 5.4 2.4% 44 0 
4,4'-DDE ug,l<g 21 9.5'A 2100 0 
Enain ug,l<g 34 2.4'-' 100 0 
Endosufan II ug,l<g 3.1 2.4% 900 0 
4,4'-DDD ug,l<g 2.5 2.4% 2900 0 
Endosufan stifate ug,l<g 3.8 2.4% 1000 0 
~.4'-DDT ug,l<g 6.2 2.4% 2100 0 
~\?118-<:Nocdone ug,l<g 10 16.7°.4 540 0 
~rrrna-<:Nocdane ug,l<g 2 14.3% 540 0 
i",rodor-1248 ug,l<g 38 14.3% 1000(•) 0 
l",rodor-1254 ug,l<g 1600 28.6% 1000(0) 1 
IA,ocior-1260 ug,l<g 110 14.3% 1000(•) 0 

METALS 
~run mg,l(g 21000 100.0% 15523 19 
~mony mg,l(g 96.1 31 .0% 5 10 
i",rsene mg,l(g 21 .5 100.0% 7.5 4 
Bort\ffl mg,l(g 277 100.0'" 300 0 
Ber,1"'1 mg,l(g 1.8 100.0'--'i 1 1 
IC•arl"" mg,l(g 1.8 9.5% 1 2 
IC•lchrn mg,l(g 196000 100.0% 120725 1 
P-,omi"'1 mg,l(g 4870 66.7% 24 18 
tcooe1 mg,l(g 29.1 100.0% 30 0 
!Copper mg,l(g 3410 100.0% 25 20 
Iron mg,l(g 64600 100.0% 28986 19 

eod mg,l(g 116 83.3% 30 2 
Maglesill'TI mg,l(g 32000 100.0% 12308 4 
Manganese mg,l(g 1340 66.7% 759 6 
Mereuy mg,l(g 0.27 73.8% 0.1 4 
Nickel mg,l(g 228 100.0% 37 15 
Potassh . .rn mg,l(g 2490 100.0% 1548 12 ~-- mg,l(g 3.4 59.5% 2 1 
~Iver mg,l(g 1.2 11 .9% 0.5 5 
~od\ffl mg,l(g 1270 95.2% 114 9 
IV•ned\ffl mg,l(g 1250 100.0% 150 1 
!Zinc mg,l(g 1010 100.0% 90 18 

~THER ANALYSES 
Nl1nlte/Nltrtto-Nltrogen mg,l(g 3.3 100.0% NA NI 
rrotol Solds %WM/ 94.9 NA NI 

SD4SOILF.WK3 

SOIL 
SEAD-4 

0-0.5 
12/13193 
SS4-1 
206836 

2.1 U 
2.2 J 
2.1 U 

4 U 
8.5 J 

4 U 
3.1 J 
2.5 J 
3.8 J 
6.2 J 
4.9 J 
1.1 J 
40 U 

250 J 
40 U 

15600 
3.9 UJ 
5.9 
62 

0.69 J 
0.38 U 

14300 
25.3 J 
12.7 

20 J 
29800 

23.7 I 
6850 
708 

0.02 J 
36.8 
1650 
0.27 J 
0.76 U 
61 .8 J 
22.9 
65.9 

0.05 
82 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

0-0.5 0-0.5 0-0.5 
12/13193 12/13193 12/13193 
SS4-2 SS4-3 SSH 
206837 206838 206839 

2 U 2.1 U 2.1 U 
2 U 2.1 U 2.1 U 
2 U 2.1 U 2.1 U 
4 U 4.1 U 4.1 U 
4 U 4.1 U 4.1 U 
4 U 4.1 U 4.1 U 
4 U 4.1 U 4.1 U 
4 U 4.1 U 4.1 U 
4 U 4.1 U 4.1 U 
4 U 4.1 U 4.1 U 
2U 2.1 U 2.1 U 
2 U 2.1 U 2.1 U 

40 U 41 U 41 U 
40 U 41 U 38 J 
40 U 41 U 41 U 

18700 10300 15100 
4.3 UJ 37.1 J 76.9 J 
5.9 7 6.1 

76.1 34.4 58.2 
0.84 J 0.53 J 0,7 J 
0.42 U 0.36 U 0.51 U 

3480 11200 6930 
56.1 J 1790 J 4200 J 
15.3 10.2 12.8 
40.6 J 1350 J 3410 J 

33600 21900 31000 
12 F 27.3 19 

6100 4400 5950 
638 335 339 
0.04 J 0.15 0.21 
40.1 25.9 34.3 
1930 861 1310 
0.15 U 0.2 J 0.16 J 
0.84 U 0.72 U 1 U 
49.2 J 57.8 J 50.4 J 
27.2 14.7 24.1 
96.5 566 755 

0.1 0.1 1.51 
83.2 79.8 79.7 

06/29195 

SOIL SOIL SOIL SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 SEAD-4 

0-0.5 0-0.5 0-0.5 0-2 0-2 4-6 
12/13193 12/13193 12/13193 12/06193 12/06193 12/06193 
SS4-5 SS4-6 SS4-7 SB4-1 .1 SB4-1 .5 SB4-1 .3 

206840 206841 206842 206265 206268 206267 
SB4-1 .1DUP 

2.1 U 2.3 U 3.7 UJ 2 UJ 2 U 2 U 
2.1 U 2.3 U 3.7 UJ 2 UJ 2 U 2 U 
2.1 U 2.3 U 3.7 UJ 2 UJ 2 U 2 U 

4 U 5.4 J 7.2 UJ 3.9 UJ 3.9 U 3.9 U 
4 U 4.4 U 7.2 UJ 3.9 UJ 3.9 U 3.9 U 
4 U 4.4 U 7.2 UJ 3.9 UJ 3.9 U 3.9 U 
4 U 4.4 U 7.2 UJ 3.9 UJ 3.9 U 3.9 U 
4 U 4.4 U 7.2 UJ 3.9 UJ 3.9 U 3.9 U 
4 U 4.4 U 7.2 UJ 3.9 UJ 3.9 U 3.9 U 
4 U 4.4 U 7.2 UJ 3.9 UJ 3.9 U 3.9 U 

2.1 U 2.3 U 3.7 UJ 2 UJ 2 U 2 U 
2.1 U 2.3 U 3.7 UJ 2 UJ 2 U 2 U 
40 U 44 U 72 UJ 39 UJ 39 U 39 U 
28 J 44 U 70 J 39 UJ 39 U 39 U 
40 U 44 U 110 J 39 UJ 39 U 39 U 

15900 18800 14100 J 14800 21000 15300 
96.1 J 5.9 J 7.8 UJ 4.8 UJ 3.8 UJ 5 UJ 
9.8 7 13.1 J 6.2 4.2 3.9 

92.1 129 277 J 72 97.7 40.4 J 
0.73 J 1 J 1.8 J 0.73 J 0.64 J 0.74 J 
0.48 U 0.54 U 1.8 J 0,47 U 0.37 U 0.49 U 
7210 5410 196000 J 4280 2460 30900 
4870 J 395 J 34.1 J 23.2 27.9 27.6 
14.9 17.7 12.4 J 11 .3 5.9 J 16.5 

3120 J 234 J 335 J 14.1 15.1 62.8 
31000 34300 64600 J 27500 19500 34300 

F 27.2 22.7 F 102 J R 17.7 J 9.8 J 7.5 J 
5470 5030 8550 J 4270 4460 7130 
533 1080 1220 J 615 J R 119 J R 337 
0.15 0.04 J 0.27 J 0.05 J 0.04 J 0.04 J 
35.3 37.2 228 J 27.8 25.1 47.6 
1870 2080 2340 J 1250 2490 1300 
0.21 J 0.55 J 3.4 J 0.4 J 0.23 J 0.09 U 
0.96 U 1.1 U 1.5 UJ 0.93 U 0.74 U 0.98 U 
47.7 J 54.9 J 1270 J 43.8 U 39.2 J 105 J 
28.7 31 .7 1250 J 28.6 31 22.2 
636 140 859 J 79.6 72.1 102 

0.07 0.08 0.11 0.07 0.04 0.05 
81 .8 75.1 45.8 85.2 83.8 85.2 
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MATRIX SOIL 
LOCATION SEAD-4 

DEPTH (FEET) 8-10 
SAMPLE DATE FREQUENCY NUMBER 12/06193 

ESID OF ABOVE SB4-1 .6 
LABID MAXIMUM DETECTION TAGM TAGM 206269 

COMPOUND UNITS 
,u~ I Ile u~u~m~~ 

!Acetone ug,1<g 2 2.4% 200 0 11 U 
K:Norofonn ug,1<g 15 16.7°.4 300 0 11 U 

~ERBICIDES 
~c•irb• ug,1<g 23 2.4•~ NA NI 5.5 U 

NITROAROMATICS 
1,3.~ Tr1~trobenzene ug,1<g 120 2.4'.4 NA Ni 130 U 
tre1ry1 ug,1<g 67 2.4% NA Ni 130 U 
12.4,6-Triritrotol.Jene ug,1<g 72 2.4% NA Ni 130 U 
12-amlno-4,6-Dlrltrotol.Jene ug,1<g 90 2.4% NA Ni 130 U 

ISEMIVOLATILE ORGANICS 
IAcooaptthylene ug,1<g 45 4.6% 41000 0 360 U 
IAcooaptthene ug,1<g 360 ◄ .8'"' 50000 • 0 360 U 
Olbenzof1.nn ug,1<g 360 4.8',4 6200 0 360 U 
FWene ug,1<g 360 4.6% 50000 • 0 360 U 
Phenantl<ene ug,1<g 1400 9.5',4 50000 • 0 360 U 
~cene ug,1<g 340 7.1% 50000 • 0 360 U 
!Carbazo~ ug,1<g 360 4.6% 50000 • 0 360 U 
~halale ug,1<g 360 40.5% 6100 0 46 J 
Fkl<nnlhene ug,1<g 2400 23.6% 50000 • 0 360 U 
Pyrene ug,1<g 1600 14.3°..4 50000 • 0 360 U 
B<Ayt,~lete ug,1<g 360 4.8% 50000 • 0 360 U 
Benzo{a)anttncene ug,1<g 1100 11 .9°.4 220 1 360 U 
p-,ysene ug,1<g 1000 14.3% 400 1 360 U 
~s(2-Elhyllexyt)plihalele ug,1<g 2000 33.3°.4 50000 • 0 360 U 
Benzo(b)ruo..nlhene ug,1<g 730 16.7% 1100 0 360 U 
Benzo(kin-nthene ug,1<g 690 11 .9% 1100 0 360 U 
Benzo(a)pyrene ug,1<g 660 11.9% 61 3 360 U 
ndeno(1 ,2,3-cd)pyfene ug,1<g 260 7.1% 3200 0 360 U 

Dlbenz(e,h)entl<ecene ug,1<g 32 2.4% 14 1 360 U 
Benzo(g,h,l)pef'jtene ug,1<g 270 7.1% 50000 • 0 360 U 

SD4SOILF.WK3 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

0-2 2-4 0-2 
11110193 11110193 11110193 
SB4-2.1 SB4-2.2 SB4-3.1 
204099 204100 204101 

19 U 11 U 11 U 
12 U 11 U 11 U 

6.2 U 5.3 U 5.5 U 

130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 

400 U 340 U 360 U 
400 U 340 U 360 U 
400 U 340 U 360 U 
400 U 340 U 360 U 
400 U 340 U 26 J 
400 U 340 U 360 U 
400 U 340 U 360 U 
26 J 16 J 29 J 

400 U 340 U 62 J 
400 U 340 U 52 J 
400 U 340 U 360 U 
400 U 340 U 26 J 
400 U 340 U 39 J 

1900 1100 2000 
400 U 340 U 32 J 
400 U 340 U 31 J 
400 U 340 U 27 J 
400 U 340 U 360 U 
400 U 340 U 360 U 
400 U 340 U 360 U 

SOIL 
SEAD-4 

4-6 
11110193 
SB4-3.3 
204102 

11 U 
11 U 

5.5 UJ 

130 U 
130 U 
130 U 
130 U 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

19 J 
350 U 
350 U 
350 U 
350 U 
350 U 

1500 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

06/29195 

SOIL SOIL SOIL 
SEA0-4 SEAD-4 SEAD-4 

6-6 0-2 0-2 
11110193 12/05193 12/05193 
SB4-3.4 SB4-4.1 SB4-4.5 
204103 206144 206146 

SB4-4.1DUP 

10 U 2 J 13 U 
10 U 13 U 13 U 

5.4 U 23 6.4 U 

130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 

350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 

19 J 450 UJ 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 UJ 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 

1400 47 J 130 J 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
350 U 450 U 410 UJ 
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MATRIX SOIL 
LOCATION SEAD-4 

DEPTH (FEET) S-10 
SAMPLE DATE FREQUENCY NUMBER 12/06193 

ESID OF ABOVE SB4-1 .6 
LABID MAXIMUM DETECTION TAGM TAGM 206269 

COMPOUND UNITS 

ld;.~:a;ic~- w ug,1<g 5.9 2.4% 300 0 1.9 UJ 
~<tin ug/kg 8.2 4.8°/4 41 0 1.9 UJ 
EndostJfan I ug,1<g 11 2.4% 900 0 1.9 UJ 
D!elct1n ug/kg 5.4 2.4°/4 44 0 3.6 UJ 

14,4'-DDE ug,1<g 21 9.5°/4 2100 0 3.6 UJ 
Enain ug,1<g 34 2.4'.4 100 0 3.6 UJ 
Endosufan II ug,1<g 3.1 2.4°/4 900 0 3.6 UJ 

14.4'-DDD ug,1<g 2.5 2.4'.4 2900 0 3.6 UJ 
Endosufan sufate ug,1<g 3.8 2.4% 1000 0 3.6 UJ 

14,4'-DDT ug,1<g 6.2 2.4% 2100 0 3.6 UJ 
la!)lla-~done ug,1<g 10 16.7'.4 540 0 1.9 UJ 
tJarrma--CNordane ug,1<g 2 14.3% 540 0 1.9 UJ 
IA,oclor-1248 ug,1<g 38 14.3°/4 1000(•) 0 36 UJ 
IA,ocior-1254 ug,1<g 1600 28.6% 1000(•) 1 36 UJ 
IAtoctor-1260 ug,1<g 110 14.3% 1000(0) 0 36 UJ 

METALS 
!Akmrun mg,l(g 21000 100.0°/4 15523 19 19200 
~lmony mg/kg 96.1 31 .0% 5 10 2.8 UJ 
IA,senic mg,l(g 21 .5 100.0°.4 7.5 4 21 .5 
8ar1t..m mg/kg 277 100.0% 300 0 81.2 
leO!)'llum mg/kg 1.8 100.0% 1 1 1 
lcodmum mg/kg 1.8 9.5% 1 2 0.27 U 
Calcium mg/kg 196000 100.0% 120725 1 14400 
Chromhn, mg,l(g 4870 66.7% 24 18 32.7 

obal mg/kg 29.1 100.0% 30 0 29.1 
opper mg,l(g 3410 100.0% 25 20 21 .6 

Iron mg,l(g 64600 100.0% 28986 19 37900 
Leed mg,l(g 116 83.3% 30 2 9.1 J 
Mag1estt..m mg,l(g 32000 100.0% 12308 4 8040 
Manganese mg,l(g 1340 66.7% 759 6 795 F 
Mercuy mg,l(g 0.27 73.8% 0.1 4 0.04 J 
Nickel mg,l(g 228 100.0°/4 37 15 62.3 
Potasstun mg,l(g 2490 100.0•,4 1548 12 2030 
Selenium mg,l(g 3.4 59.5% 2 1 0.14 U 
Sliver mg,l(g 1.2 11 .9% 0.5 5 0.64 J 
~um mg/kg 1270 95.2% 114 9 91 .6 J 
~anadt..m mg,l(g 1250 100.0% 150 1 29.3 
~nc mg,l(g 1010 100.0% 90 18 115 

ioTHER ANALYSES 
NI Nltnlle/Nltrtto-Nltrogen mg,l(g 3.3 100.0% NA 0.02 

!Total Solch %WN/ 94.9 NA NI 91 .1 

SD4SOILF.WK3 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

0-2 2-4 0-2 
11/10193 11/10193 11110193 
SB4-2.1 SB4-2.2 SB4-3.1 
204099 204100 204101 

2.1 U 1.8 U 1.9 U 
2.1 U 1.8 U 1.9 U 
2.1 U 1.8 U 1.9 U 
4.1 U 3.5 U 3.6 U 
4.1 U 3.5 U 3.2 J 
4.1 U 3.5 U 3.6 U 
4.1 U 3.5 U 3.6 U 
4.1 U 3.5 U 3.6 U 
4.1 U 3.5 U 3.6 U 
4.1 U 3.5 U 3.6 U 
2.1 U 1.8 U 1.9 U 
2.1 U 1.8 U 1.9 U 
41 U 27 J 36 U 
41 U 35 U 28 J 
41 U 35 U 36 U 

16300 15600 9590 
10.5 U 7.6 U 5.8 U 
5.8 J 4.2 J 4.9 J 
133 46 29.8 

1 0.72 J 0.48 J 
0.66 U R 0.48 U R 0.37 U 

2900 12700 24700 
22.9 27.5 19.1 
12.5 14.3 11 .1 

17 J 27.5 J 27.8 J 
28600 33900 21900 

14.4 8.3 19.7 
3770 7160 4920 
1340 436 338 
0.03 U 0.02 U 0.03 J 
27.3 42.7 36.6 
1270 1210 923 
0.32 J 0.21 UJ 0.36 J 

1.3 UJ 0.97 UJ 0.74 UJ 
39.3 J 71 .1 J 78.8 J 
29.3 22.5 15 
61.3 J 95 J 45.5 J 

0.58 0.04 0.15 
80.8 94.9 90.8 

R 

06/29/95 

SOIL SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 SEAD-4 

4-6 6-8 0-2 0-2 
11/10193 11/10193 12/05193 12/05193 
SB4-3.3 SB4-3.4 SB4-4.1 SB4-4.5 
204102 204103 206144 206148 

SBH.10UP 

1.8 U 1.8 U 2.3 U 2.2 UJ 
1.8 U 1.8 U 2.3 U 2.2 UJ 
1.8 U 1.8 U 2.3 U 2.2 UJ 
3.6 U 3.5 U 4.5 U 4.2 UJ 
3.6 U 3.5 U 4.5 U 4.2 UJ 
3.6 U 3.5 U 4.5 U 4.2 UJ 
3.6 U 3.5 U 4.5 U 4.2 UJ 
3.6 U 3.5 U 4.5 U 4.2 UJ 
3.6 U 3.5 U 4.5 U 4.2 UJ 
3.6 U 3.5 U 4.5 U 4.2 UJ 
1.8 U 1.8 U 2.3 U 2.2 UJ 
1.8 U 1.8 U 2.3 U 2.2 UJ 
36 U 35 U 45 U 42 UJ 
36 U 35 U 29 J 42 UJ 
36 U 35 U 45 U 42 UJ 

9680 9730 16100 16200 
10.1 U 5.8 U 16.1 J 57.8 J 
6.8 J 9.5 J 6.9 7.1 

49.6 39.7 107 122 
0.43 J 0.52 J 0.8 J 0.8 J 
0.63 U R 0.36 U R 0.51 U 0.34 U 

59600 31400 4500 6840 
17.3 17.2 936 R 2670 R 
9.9 12.5 11 .8 J 15.2 

19.1 J 17.5 J 1290 J 1520 J 
22300 21200 28400 33700 

5.4 10.1 20.9 J 19.1 J 
12100 5610 4380 5110 

388 373 564 917 
0.02 U 0.04 U 0.03 U 0.04 J 
28.6 28.5 39:6 35.4 
1090 1050 1510 1430 

0.2 UJ 0.22 UJ 0.73 J 0.76 J 
1.3 UJ 0.73 UJ 1 U 0.68 U 

126 J 96 J 51 .3 J 49.2 J 
15.5 13.8 25.3 27.7 
87.3 J 69.4 J 1010 423 

0.06 0.05 0.05 0.01 
90.9 93.6 73.3 78.3 
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MATRIX 
LOCATION 

DEPTH (FEET) 
SAMPLE DATE FREQUENCY NUMBER 

ESID OF ABOVE 
LABID MAXIMUM DETECTION TAGM TAGM 

COMPOUND UNITS 
,'UV\ flLE U~<.>ANI\CO> 

11\cetone ug,l<g 2 2.4•,4 200 0 
NorofOffll ug,l<g 15 16.7% 300 0 

~ERBICIDES 
IOlcamb1 ug,l<g 23 2.4% NA NI 

INITROAROMATICS 
1,3,5-Tr1rrtrobenzene ug,l(g 120 2.4% NA NI 
tr~ ug,l<g 67 2.4% NA NI 
t2 ,4,6-Trtnltrot- ug,l<g 72 2.4% NA NI 
tl-emlno-4 ,6-Dlnltrot- ug,l<g 90 2.4% NA NI 

ISEMIVOLATILE ORGANICS 
11\cenephhyleno ug,l<g 45 4.8% 41000 0 
iAcenephheno ug,l<g 380 4.8% 50000 • 0 
Olbenzof1.nn ug,l<g 380 4.8% 6200 0 
<uo,ene ug,l<g 380 4.8% 50000 • 0 
PhenerttYene ug,l<g 1400 9.5% 50000 • 0 
Ar<tracone ug,l<g 340 7.1% 50000 • 0 
Cerbazolo ug,l<g 380 4.8% 50000 • 0 
Dk>~lale ug,l<g 380 40.5% 8100 0 
fklonlnlheno ug,l<g 2400 23.8% 50000 • 0 
Pyreno ug,l<g 1800 14.3% 50000 • 0 
Bl.Cyt>~lale ug,l<g 380 4.8% 50000 • 0 
Bonzo(e)onttncone ug,l<g 1100 11 .9% 220 1 
CIYysone ug,l<g 1000 14.3% 400 1 
~s(2·E~~)plihalale ug,l<g 2000 33.3% 50000 • 0 
llenzo(b)1)Joranlheno ug,l<g 730 16.7% 1100 0 
l!enzo(1<)1)Joranthene ug,l<g 890 11 .9% 1100 0 
Benzo(a )pyreno ug,l<g 880 11 .9% 61 3 
lndono(1 ,2,3-cd)pyreno ug,l<g 260 7.1% 3200 0 
Oibenz(a,h)onttnceno ug,l<g 32 2.4% 14 1 
Benzo(g.h,l)c>Ol)ione ug,l<g 270 7.1% 50000 • 0 

SD4SOILF.WK3 

SOIL 
SEAD-4 

4-6 
12/05193 
SB4-4 .2 
206145 

11 U 
11 U 

5.4 U 

130 U 
130 U 
130 U 
130 U 

350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
110 J 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 
350 UJ 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

6-8 0-2 H 
12/05193 12/05193 12/05193 
SBH.3 SB4-5.1 SB4-5.2 
206147 206149 206150 

11 U 11 U 11 U 
11 U 11 U 11 U 

5.5 U 5.9 U 5.8 U 

130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 

370 U 30 J 370 UJ 
370 U 380 UJ 370 UJ 
370 U 380 UJ 370 UJ 
370 U 380 UJ 370 UJ 
370 U 120 J 370 UJ 
370 U 33 J 370 UJ 
370 U 380 UJ 370 UJ 
370 UJ 380 UJ 370 UJ 
370 U 280 J 370 UJ 
370 U 380 J 370 UJ 
370 UJ 380 UJ 370 UJ 
370 U 210 J 370 UJ 
370 U 260 J 370 UJ 
370 UJ 37 J 370 UJ 
370 U 130 J 370 UJ 
370 U 150 J 370 UJ 
370 U 180 J 370 UJ 
370 U 59 J 370 UJ 
370 U 32 J 370 UJ 
370 U 120 J 370 UJ 

0G/29195 

SOIL SOIL 
SEAD-4 SEAD-4 

0-2 2-4 
12/06193 12/06/93 
SB4-6.1 SB4-6.2 
206270 2062~1 

13 U 11 U 
13 U 11 U 

6.7 U 5.4 U 

130 U 130 U 
130 U 130 U 
130 U 130 U 
130 U 130 U 

440U 350 U 
440 U 350 U 
440 U 350 U 
440 U 350 U 
440U 350 U 
440 U 350 U 
440U 350 U 

51 J 35 J 
440 U 350 U 
440 U 350 U 
440 U 350 U 
440 U 350 U 
440U 350 U 
440 U 350 U 
440 U 350 U 
440 U 350 U 
440 U 350 U 
440U 350 U 
440U 350 U 
440U 350 U 
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MATRIX SOIL 
LOCATION SEAD-4 

DEPTH (FEET) 4-6 
SAMPLE DATE FREQUENCY NUMBER 12/05193 

ESID OF ABOVE SB4-4.2 
LABID MAXIMUM DETECTION TAGM TAGM 206145 

COMPOUND UNITS 

ld;lt;•BHC 
.. 

u¢g 5.9 2.4% 300 0 1.8 U 
IAJctin ug,l(g 8.2 4.8% 41 0 1.8 U 
Endosufon I ug,l(g 11 2.4°.4 900 0 1.8 U 
D!el<l1n ug,1<g 5.4 2.4°.4 44 0 3.6 U 
4,4'-DDE ug,l(g 21 9.5% 2100 0 3.6 U 
En<i1n ug,1<g 34 2.4•,4 100 0 3.6 U 
Endosufan II ug,l(g 3.1 2.4% 900 0 3.6 U 
4,4'-DDD ug,1<g 2.5 2.4°A. 2900 0 3.6 U 
Endosu'fan sllfate ug,l(g 3.8 2.4°.4 1000 0 3.6 U 
~.◄'·DDT ug,1<g 6.2 2 .4'.4 2100 0 3.6 U 
~l:>lui-CNordone ug,1<g 10 16.7% 540 0 1.8 U 
l!l"rrtna·Clio<done ug,l(g 2 14.3% 540 0 1.8 U 
IAroclo<-1248 ug,l(g 38 14.3% 1000(•) 0 36 U 
!A,octor-1254 ug,1<g 1600 28.6% 1000(•) 1 36 U 
!A,octor-1260 ug,1<g 110 14.3% 1000(•) 0 36 U 

METALS 
!Aunnun mg,1(g 21000 100,0'A. 15523 19 9500 
jA,ilmony mg,1(g 96.1 31 .0% 5 10 3 .4 UJ 
!A,senlc mg,1(g 21 .5 100.0'A. 7.5 4 4 .5 
Bar1tm mg,1(g 277 100.0° ... 300 0 45.4 
Be,y'ILm mg,l(g 1.8 100.0°.4 1 1 0.37 J 
IC•!Ynh.m mg,1(g 1.8 9.5'.4 1 2 0.33 U 
ICelclLm mg,l(g 196000 100.0% 120725 1 65300 
l(:tw'Ofni.rn mg,1(g 4870 66.7% 24 18 21 .8 
jCobal mg,1(g 29.1 100.0% 30 0 10.5 
!Copper mg,1(g 3410 100.0% 25 20 19.6 J 
ron mg,1(g 64600 100.0% 28986 19 20500 
lead mg,1(g 11 6 63.3% 30 2 8.7 J 
Magnesh . .m mg,1(g 32000 100.0% 12308 4 11700 
Manganese mg,l(g 1340 66.7% 759 6 543 
~efC\.IY mg,l(g 0.27 73.6% 0.1 4 0.03 J 
~lcl<el mg,1(g 228 100.0% 37 15 24.6 
Potnshrn mg,1(g 2490 100.0% 1548 12 1040 
~-Lm mg,1(g 3.4 59.5% 2 1 0.1 UJ 
~Iver mg,l(g 1.2 11 .9% 0.5 5 0.67 U 
ISodLm mg,1(g 1270 95.2% 114 9 116 J 
fvanacllm mg,1(g 1250 100.0% 150 1 13.1 
IZlnc mg,1(g 1010 100.0% 90 18 61 .6 

!OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen mg,1(g 3.3 100.0% NA N~ 0.03 
tfotol Solds %W/W 94.9 NA N~ 92.2 

SD4SOILF.WK3 

R 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

6-8 0-2 2-4 
12/05193 12/05193 12/05193 
S84-4.3 SB4-5.1 SB4-5.2 
206147 206149 206150 

1.9 U 5.9 J 2 U 
1.9 U 8.2 J 2 U 
1.9 U 11 2 U 
3.7 U 19 U 3.8 U 
3.7 U 21 J 3.8 U 
3.7 U 34 J 3.8 U 
3.7 U 19 U 3.8 U 
3.7 U 19 U 3.8 U 
3.7 U 19 U 3.8 U 
3.7 U 19 U 3.8 U 
1.9 U 10 J 2 U 
1.9 U 9.8 U 2 U 
37 U 190 U 3ll u 
37 U 1600 38 U 
37 U 190 U 3ll u 

10200 15000 15700 
4.4 UJ 6.3 J 3.5 J 

5 3.3 6.9 
50.5 92.7 99.8 
0.38 J 0.65 J 0.65 J 
0.42 U 0.66 J 0.3 U 

61300 42800 55000 
75.8 R 23.5 R 26.5 
9.8 J 12.3 9.5 

52.8J 26.2 J 28.1 J 
24400 27900 26700 

6.8 J 116 11 .8 J 
8390 10200 11800 
540 648 436 

0.04 U 0.03 J 0.04 U 
27.2 34.9 32.4 
1090 1720 1400 
0.23 J 0.32 J 0.45 J 
0.85 U 0.75 U 0.6 U 
132 J 90.1 J 106 J 
14.4 23.8 24.4 
112 238 67.3 

0.Q1 0.01 0.14 
89.9 85.1 86.4 

06/29195 

SOIL SOIL 
SEAD-4 SEAD-4 

0-2 2-4 
12/06193 12/06193 
SB4-6.1 SB4-6.2 
206270 206271 

2.3 UJ 1.8 UJ 
2.3 UJ 1.8 UJ 
2.3 UJ 1.8 UJ 
UUJ 3.5 UJ 
4.4 UJ 3.5 UJ 
4.4 UJ 3.5 UJ 
4 .4 UJ 3.5 UJ 
4.4 UJ 3.5 UJ 
4.4 UJ 3.5 UJ 
4.4 UJ 3.5 UJ 
2.3 UJ 1.8 UJ 
2.3 UJ 1.8 UJ 
44 UJ 35 UJ 
44 UJ 35 UJ 
44 UJ 35 UJ 

17100 12800 
4.8 UJ 4 UJ 
7.3 5.5 
132 37.1 J 

0.96 J 0.64 J 
0.46 U 0.39 U 
3750 12400 

R 25.7 24 .4 
12.5 14.9 
25.7 19.5 

28600 28600 
18.8 J 11 J 
4560 5820 
1260 R 415 R 
0.08J 0.Q2J 
35.2 39.3 

2000 1250 
0.86 J 0.12 U 

1 J 0.78 U 
43.7 U 49.1 J 

29 18.5 
87.4 91 .5 

0.16 0.04 
75.3 93.1 

Page 6 of 12 



) 



MATRIX 
LOCATION 

DEPTH (FEET) 
SAMPLE DATE FREQUENCY NUMBER 

ESID OF ABOVE 
LABID MAXIMUM DETECTION TAGM TAGM 

COMPOUND UNITS 
VOLATILE U~uAN1c;:; 

Acdone ug!Kg 2 2.4% 200 0 
Chlo<oform ug!Kg 15 16.7'"' 300 0 

fiERBICIDES 
Olcombo ug!Kg 23 2.4% NA NJ 

"'ITROAROMATICS 
1,3,S-Trtritrobenzene ug!Kg 120 2.4% NA NI 
1Te1ryt ug!Kg 67 2.4% NA N) 

~.4,6-Tr1nltrotollene ug!Kg 72 2.4'Aio NA N) 

~-omlno-4,6-Dlnltrotollene ug!Kg 90 2.4% NA NI 

isEMIVOLATILE ORGANICS 
~enophlhylene ug!Kg 45 4.8% 41000 0 
~enoplihene ug!Kg 380 4.8% 50000 • 0 
Dlbcnzoflnn ug!Kg 380 4.8% 6200 0 
RJorene ug!Kg 380 4.8% 50000 • 0 
Phenerihrene ug!Kg 1400 9.5% 50000 • 0 
Art!Y'llcene ug!Kg 340 7.1% 50000 • 0 
Corbozole ug!Kg 380 4.8% 50000 • 0 
Dl-r>b~lote ug!Kg 380 40.5% 8100 0 
Fb>nirlhene ug!Kg 2400 2J.e•Aio 50000 • 0 
Py,ene ug!Kg 1800 14.3% 50000 • 0 
~~lote ug!Kg 380 4.e•Aio 50000 • 0 
Bcnzo(a)arttn.cene ug!Kg 1100 11 .9% 220 1 
Cllrysene ug!Kg 1000 14.3% 400 1 
bls(2-Ethytlexyt)pt<h&late ug!Kg 2000 33.3% 50000 • 0 
Benzo{b)f\Jonlrthene ug!Kg 730 16.7% 1100 0 
Benzo{k)lkJonlrlhene ug!Kg 890 11 .9% 1100 0 
Benzo(a)pyrene ug!Kg 880 11.9% 61 3 
ndeno(1 ,2,:Xd)pyrene ug!Kg 260 7.1% 3200 0 

Olbenz(o,h)orilncene ug!Kg 32 2.4% 14 1 
Benzo{g,h,l)pe,y\ene ug!Kg 270 7.1% 50000 • 0 

SD4SOILF.WK3 

SOIL 
SEAD-4 

0-2 
12/IJS/93 
SB4-7.1 
206151 

12 U 
12 U 

5.5 U 

130 U 
130 U 
130 U 
130 U 

360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
360 UJ 
22 J 
19 J 

360 UJ 
360 UJ 
20 J 
21 J 
20 J 
19 J 

360 UJ 
360 UJ 
360 UJ 
360 UJ 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

4-6 6-8 0-2 
1211)5193 1211)5193 1211)5193 
SB4-7.3 SB4-7.4 SB4-8.1 
206152 206153 206154 

11 U 11 U 12 U 
11 U 11 U 12 U 

5.7 U 5.5 U 5.8 U 

130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 

370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 UJ 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 UJ 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 UJ 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 
370 UJ 350 UJ 380 U 

06/29/95 

SOIL 
SEAD-4 

2-4 
1211)5193 
SB4-8.2 
206155 

12 U 
14 

5.8 U 

130 U 
130 U 
130 U 
130 U 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 UJ 
380 U 
380 U 
380 UJ 
380 U 
380 U 

32 J 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
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MATRIX 
LOCATION 

DEPTH (FEET) 
SAMPLE DATE FREQUENCY NUMBER 

ESID OF ABOVE 
LABID MAXIMUM DETECTION TAGM TAGM 

COMPOUND UNITS 
••.:,111.,1u•.:,,~1.,t, 

ideto-BHC ugA(g 5.9 2.4% 300 0 
lAAt1n ugA(g 8.2 4.8% 41 0 
IEndosclfon I ugA(g 11 2.4°.4 900 0 
Olektin ugA(g 5.4 2.4°.4 44 0 

14,4'-DDE ugA(g 21 9.5°.4 2100 0 
Endrin ugA(g 34 2_4•,. 100 0 
EndoSIJfen II ugA(g 3.1 2.4% 900 0 

14,4'-DDD ugA(g 2.5 2.4% 2900 0 
EndoSlJfan sl.ffete ugA(g 3.8 2.4% 1000 0 

14,4'-DDT ugA(g 6.2 2.4% 2100 0 
lol:>ho-Chloroone uglkg 10 16.7% 540 0 
gonvna-CNordono ugA(g 2 14.3% 540 0 
Aroclor-1248 ugA(g 38 14.3% 1000(0) 0 
IAroclor-1254 uglkg 1600 28.6% 1000(•) 1 
IAroclor-1260 ugA(g 110 14.3% 1000(•) 0 

METALS 
IM.mirun mg/kg 21000 100.0% 15523 19 
iAr<lmony mg/kg 96.1 31 .0% 5 10 
!Arsenc mg/kg 21 .5 100.0% 7.5 4 
Barh.m mg/kg 277 100.0% 300 0 
Bef)'llrn mg/kg 1.8 100.0% 1 1 

~::nlrnlrn mg/kg 1.8 9.5% 1 2 
mg/kg 196000 100.0% 120725 1 

la-,omhm mg/kg 4870 66.7% 24 18 
lco1>o1 mg/kg 29.1 100.0°.4 30 0 
lcoppor mg/kg 3410 100.0% 25 20 
hron mg/kg 64600 100.0°.4 28986 19 
Lead mg/kg 116 83.3% 30 2 
Meg-iesh.JTI mg/kg 32000 100.0% 12308 4 
Manganese mg/kg 1340 66.7% 759 6 
Men:uy mg/kg 0.27 73.8% 0.1 4 
Nickel mg/kg 228 100.0% 37 15 
Potassh.m mg/kg 2490 100.0% 1548 12 
Seleolum mg/kg 3.4 59.5% 2 1 
$!Nor mg/kg 1.2 11 .9% 0.5 5 
!sodium mg/kg 1270 95.2% 114 9 
lvonodlum mg/kg 1250 100.0% 150 1 
~nc mg/kg 1010 100.0'.4 90 18 

klTHER ANALYSES 
Nltrale/Nltrilo-Nltrogen mg/kg 3.3 100.0% NA NI 
lrotol Solds %WNJ 94.9 NA NI 

SD4SOILF.WK3 

SOIL 
SEAD-4 

0-2 
12/05193 
SB4-7.1 
206151 

1.9 U 
1.9 U 
1.9 U 
3.6 U 
3.6 J 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
1.9 U 
1.9 U 
36 U 
36 U 
36 U 

14600 
6.4 J 
5.1 

61.5 
0.62 J 
0.39 U 

38600 
25.4 R 
12.7 
27.5 J 

29400 
16.6 J 

6650 
622 
0.03 J 
40.2 

1420 
0.36 J 
0.79 U 
100 J 

23.4 
93.2 

0.16 
89.9 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

4-6 6-8 0-2 
12/05193 12/05193 12/05193 
SB4-7.3 S84-7.4 S84-8.1 
206152 206153 206154 

1.9 U 1.8 U 2 U 
1.9 U 1.8 U 2 U 
1.9 U 1.8 U 2 U 
3.7 U 3.5 U 3.8 U 
3.7 U 3.5 U 3.8 U 
3.7 U 3.5 U 3.8 U 
3.7 U 3.5 U 3.8 U 
3.7 U 3.5 U 3.8 U 
3.7 U 3.5 U 3.8 U 
3.7 U 3.5 U 3.8 U 
1.9 U 1.8 U 2 U 
1.9 U 1.8 U 2 U 
37 U 35 U 38 U 
37 U 35 U 38 U 
37 U 35 U 38 U 

11400 8410 13300 
2.9 J 3 J 2.7 UJ 
3.4 5.7 5.6 

77.3 45.4 69.4 
0.46 J 0.38 J 0.65 
0.27 U 0.29 U 0.27 J 

71600 87500 25200 
21 .4 R 14 R 21 .4 

9.1 8.3 11 .7 
21 J 19.5 J 25.6 J 

21800 19100 25900 
9.4 J 16.6 J 19.7 J 

15200 11900 6380 
423 383 418 

0.02 U 0.03 U 0.03 J 
29,3 22.3 31 .7 
1470 1030 1470 
0.11 UJ 0.1 UJ 0.42 J 
0.55 U 0.57 U 0.52 U 
120 J 133 J 64.4 J 

18.1 13 22 
72.1 84 71 .7 

0.02 O.Q1 1 
88.4 91 .9 85.8 

06/29/95 

SOIL 
SEAD-4 

2-4 
12/05193 
SB4-8.2 
206155 

1.9 U 
1.9 U 
1.9 U 
3.8 U 
3.8 U 
38 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
1.9 U 
1.9 U 
38 U 
38 U 
38 U 

16700 
4.2 UJ 
5.1 
116 

0.72J 
0.41 U 
9320 

R 24.9 R 
15.3 
21 .6 J 

29700 
10.3 J 

5870 
1240 
0.03 J 
37.3 
2090 
0.53 J 
0.82 U 
53.3 J 
28.7 
73.9 

0.36 
85.6 
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MATRIX SOIL 
LOCATION SEAD-◄ 

DEPTH (FEET) 4-6 
SAMPLE DATE FREQUENCY NUMBER 12105193 

ESID OF ABOVE SB4-8.3 
LABID MAXIMUM DETECTION TAGM TAGM 206156 

COMPOUND UNITS 
IVV V< rlLE VNu"-NIC.<> 

l<lceione ug.1(g 2 2.4% 200 0 11 u 
!chloroform ug,l(g 15 16.7'.4 300 0 2 J 

HERBICIDES 
Dlcarrba ug,l(g 23 2.4% NA NI 5.6 U 

NITROAROMATICS 
1,3,5-Tr1ritrobenzene ug,l(g 120 2 .◄% NA NI 130 U 
tretryt ug,l(g 67 2 .◄% NA NI 130 U 
12 ,◄ ,6-TriritrotolJene ug,l(g 72 2 .◄% NA NI 130 U 
12-amno-◄ ,6-0lnltrotoklene ug,l(g 90 2 .◄% NA NI 130 U 

isEMIVOLA TILE ORGANICS 
IAcenaplihylene ug,l(g ◄ 5 4.8'.4 ◄ 1000 0 360 UJ 
IAcenapl'lhene ug,l(g 380 U% 50000 • 0 360 UJ 
Dlbenzof1.nn ug,l(g 380 4.8'.4 6200 0 360 UJ 
F\Jo<ene ug,l(g 380 4.8'.4 50000 • 0 360 UJ 
Phenanlt-<ene ug,l(g 1 ◄00 9.5% 50000 • 0 360 UJ 
!Atttncene ug,l(g 3◄ 0 7.1% 50000 • 0 360 UJ 
lcathazole ug,l(g 380 U% 50000 • 0 360 UJ 
~halate ug,l(g 380 ◄ 0 .5% 8100 0 360 UJ 
FkJorari:hene ug,l(g 2◄00 23.8% 50000 • 0 360 UJ 
Pyrene ug,l(g 1800 14.3% 50000 • 0 360 UJ 
Bt.Cyl>~halate ug,l(g 380 ◄ .8% 50000 • 0 360 UJ 

IBenzo(a)aritncene ug,l(g 1100 11 .9% 220 1 360 UJ 
ict,ysene ug,l(g 1000 1 ◄ . 3% ◄00 1 360 UJ 
k,1s(2-Ethymxyt)phthalate ug,l(g 2000 33.3% 50000 • 0 360 UJ 
Benzo(b)II.Jonlrthene ug,l(g 730 16.7% 1100 0 360 UJ 
Benzo{k)II.Jonlnlhene ug,l(g 890 11 .9% 1100 0 360 UJ 
Benzo(a)P'>'fene ug,l(g 880 11 .9% 61 3 360 UJ 
lndeno(1 ,2,l-cd)pyrene ug,l(g 260 7.1% 3200 0 360 UJ 
Olbenz{a,h)anttncene ug,l(g 32 2 .◄% 1 ◄ 1 360 UJ 
Benzo(g,h,l)pe<)1ene ug,l(g 270 7.1% 50000 • 0 360 UJ 

SD◄SOILF.WK3 

TABLE 3-2 

SOIL ANALYSIS RESULTS 

SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-◄ SEAD-◄ SEAD-◄ 

0-2 2-◄ 4-6 
12105193 12105193 12105193 
SB4-9.1 SB4-9.2 SB4-9.3 
206157 206158 206159 

11 U 12 U 11 U 
11 U 2 J 3 J 

5.9 U 6.1 U 5 .◄ U 

130 U 130 U 130 U 
130 U 67 J 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 

◄5 J 380 UJ 3◄0 UJ 
72 J 380 UJ 3◄0 UJ 
33 J 380 UJ 3◄0 UJ 

110 J 380 UJ 3◄0 UJ 
1 ◄ 00 380 UJ 3◄0 UJ 
3◄0 J 380 UJ 3◄0 UJ 
160 J 380 UJ 3◄0 UJ 
390 UJ 380 UJ 3◄0 UJ 

2◄00 380 UJ 3◄0 UJ 
1800 380 UJ 3◄0 UJ 
390 UJ 18 J 3◄0 UJ 

1100 380 UJ 3◄0 UJ 
1000 380 UJ 3◄0 UJ 
390 UJ 380 UJ 3◄0 UJ 
730 380 UJ 3◄0 UJ 
890 380 UJ 3◄0 UJ 
880 380 UJ 3◄0 UJ 
260 J 380 UJ 3◄0 UJ 
390 U 380 UJ 3◄0 UJ 
270 J 380 UJ 3◄0 UJ 

06/29195 

SOIL SOIL 
SEAD-◄ SEAD-◄ 

0-2 2-◄ 
12106193 12106193 
SB4-10.1 SB4-10.2 
206272 206273 

12 U 11 U 
12 U 11 U 

5.8 U 5.3 U 

130 U 130 U 
130 U 130 U 
130 U 130 U 
130 U 130 U 

390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 

58 J ◄ 1 J 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
390 U 350 U 
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MATRIX SOIL 
LOCATION SEAD-4 

DEPTH (FEET) 4-6 
SAMPLE DATE FREQUENCY NUMBER 12/05193 

ESID OF ABOVE SB4-6.3 
LABIO MAXIMUM DETECTION TAGM TAGM • 206156 

COMPOUND UNITS 
•c..:::il l\,,.IUC..::,/t"'l.,O 

idel&-BHC ug,l(g 5.9 2.4% 300 0 1.9 U 
lo.idr1n ug,l(g 8.2 4.6'/4 41 0 1.9 U 
!Endosuton I ug,l(g 11 2.4% 900 0 1.9 U 
lol-n ug,l(g 5.4 2.4% 44 0 3.6 U 
4,4'-DDE ug,l(g 21 9.5% 2100 0 3.6 U 
Endr1n ug,l(g 34 2.4% 100 0 3.6 U 
Endosl.ft'an II ug,l(g 3.1 2.4'-"' 900 0 3.6 U 
4,4'-000 ug,l(g 2.5 2.4'/4 2900 0 3.6 U 
Endosufon sufalo ug,l(g 3.8 2.4'-"' 1000 0 3.6 U 
4.4'-00T ug,l(g 6.2 2.4% 2100 0 3.6 U 
•1'.>N-Cl-iordano ug,l(g 10 16.7'-"' 540 0 1.9 U 
!jOrrm&-Ct-iordano ug,l(g 2 14.3'-"' 540 0 1.9 U 
i<lrodo<-1248 ug,l(g 36 14.3% 1000(•) 0 36 U 
i<l,odo<-1254 ug,l(g 1600 28.6% 1000(•) 1 36 U 
i<l,odo<-1260 ug,l(g 110 14.3% 1000(•) 0 36 U 

METALS 
IMmrun mg,l<g 21000 100.0% 15523 19 9180 
IArtimony mg,l<g 96.1 31 .0% 5 10 2.5 UJ 
IAr.en!c mg,l<g 21 .5 100.0% 7.5 4 4.9 
Bari"'1 mg,l<g 277 100.0% 300 0 63.5 
Beryll"'1 mg,l<g 1.8 100.0% 1 1 0.37 J 

~=~trntrn 
mg,l<g 1.8 9.5% 1 2 0.24 U 
mg,l<g 196000 100.0% 120725 1 77000 

lct,-o,r1..,, mg,l<g 4870 66.7% 24 18 14.1 
lcobal mg,l<g 29.1 100.0% 30 0 7.9 
1c_., mg,l<g 3410 100.0% 25 20 21 .1 J 
ron mg,l<g 64600 100.0% 28986 19 18500 
••d mg,l<g 116 83.3% 30 2 44.2 

Ma~sltrn mg,l<g 32000 100.0% 12308 4 17700 
Manganese mg,l<g 1340 66.7% 759 6 420 
Mercuy mg,l<g 0.27 73.8% 0.1 4 0.01 U 
Nlcl<ol mg,l<g 228 100.0% 37 15 23.1 
Potassitrn mg,l<g 2490 100.0'-' 1548 12 1380 
lso1en1..,, mg,l<g 3.4 59.5'-"' 2 1 0.22 J 
lsttvor mg,l<g 1.2 11 .9'-"' 0.5 5 0.48 U 
lsodl'-"' mg,l<g 1270 95.2% 114 9 134 J 
lvanadl"'1 mg,l<g 1250 100.0% 150 1 14.8 
lztnc mg,l<g 1010 100.0% 90 18 56.5 

ioTHER ANALYSES 
INttrote/Nltrtt&-Nltrogon mg,l<g 3.3 100.0'A NA NI 0.04 
!Total Solds •.1,w,w 94.9 NA NI 89.1 

SD4SOILF.WK3 

R 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

0-2 2-4 4-6 
12/05193 12/05193 12/05193 
SB4-9.1 SB4-9.2 SB4-9.3 
206157 206156 206159 

2 U 2.1 U 1.6 U 
2 U 2.1 U 1.8 U 
2 U 2.1 U 1.8 U 

3.9 U 4 U 3.5 U 
3.9 U 4 U 3.5 U 
3.9 U 4 U 3.5 U 
3.9 U 4 U 3.5 U 
3.9 U 4 U 3.5 U 
3.9 U 4 U 3.5 U 
3.9 U 4 U 3.5 U 

2 U 2.1 U uu 
2 U 2.1 U 1.8 U 

39 U 40 U 35 U 
39 U 40 U 35 U 
39 U 40 U 35 U 

12600 20400 13500 
3.7 J 4.1 UJ 3.3 UJ 
4.5 6.5 4.6 

94.1 102 51 .3 
0.75 J 0.97 0.69 J 
0.35 U 0.4 U 0.32 U 

3660 2770 2350 
17.6 R 33.2 R 23.3 

9 17.3 14.8 
13.1 J 24.9 J 11 J 

20600 39000 29600 
26.4 J 12.2 J 6.3 J 

3090 7870 5950 
794 633 252 

0.07 J 0.03 U 0.02 U 
18.3 57.1 42.2 

1020 1800 980 
0.47 J 0.47 J 0.11 J 
0.7 U 0.79 U 0.63 U 

49.1 J 44.1 J 39.3 J 
22.6 28.4 17.8 
56.6 93.6 80.5 

0.86 0.44 0.02 
83.9 81 .6 92.9 

06/29/95 

SOIL SOIL 
SEAD-4 SEAD-4 

0-2 2-4 
12/06193 12/06193 
SB4-10.1 SB4-10.2 
206272 206273 

2 U 1.6 U 
2 U 1.6 U 
2 U 1.6 U 

3.9 U 3.5 U 
3.9 U 3.5 U 
3.9 U 3.5 U 
39 U 3.5 U 
3.9 U 3.5 U 
3.9 U 3.5 U 
3.9 U 3.5 U 

2U 1.6 U 
2 U uu 

39 U 35 U 
39 U 35 U 
39 U 35 U 

15600 17000 
4.7 UJ 43.8 J 
6.5 5.8 
126 58 .4 

0.82 J 0.87 J 
0.46 U 0.37 U 
3250 6540 

R 178 2560 
19.5 18.7 

28 1790 
34700 37200 

12.8 J 9 J 
5370 7870 
1390 R 299 R 
0.06 J 0.03 J 
51 .3 56 
1170 1090 
0.23 J 0.31 J 
0.91 U 0.73 U 
42.9 U 55.7 J 
26.9 24.6 
89.8 576 

0.13 0.03 
64.6 93.1 

Pege 10 or 12 





MATRIX SOIL 
LOCATION SEAD-4 

DEPTH (FEET) 4-6 
SAMPLE DATE FREQUENCY NUMBER 12/06193 

ESID OF ABOVE SB<l-10.3 
LABID MAXIMUM DETECTION TAGM TAGM 206274 

COMPOUND UNITS 
II/OLA TILE OH<SANICS 
!Acetone ug,l(g 2 2.4% 200 0 11 U 
khlofoform ug,l(g 15 16.7•.4 300 0 11 U 

HERBICIDES 
Dlcarrtia ug,l(g 23 2.4'.4 NA NJ 5.4 U 

NITROAROMATICS 
1,3,5-Trinltrol>enzene ug,l(g 120 2.4'.4 NA NJ 130 U 
ITetr,1 ug,l(g 67 2.4% NA NJ 130 U 
~ .4,6-Trinltrotoluene ug,l(g 72 2.4% NA NJ 130 U 
~-amlno-4,6-Dlnitrotoluene ug,l(g 90 2.4% NA NJ 130 U 

isEMIVOLA TILE ORGANICS 
V,-cenaphlhylene ug,l(g 45 4.6'.4 41000 0 350 U 
V,-cenaphlhene ug,l(g 360 4.8% 50000 • 0 350 U 
Dlbenzoflnn ug,l(g 360 4.8% 6200 0 350 U 
Fluorene ug,l(g 360 4.8'.4 50000 • 0 350 U 
Phenerthrene ug,l(g 1400 9.5% 50000 • 0 350 U 
Arltncene ug,l(g 340 7.1% 50000 • 0 350 U 
Carl>azole ug,l(g 360 4.8'.4 50000 • 0 350 U 
Dk>b~halale ug,l(g 360 40.5% 6100 0 63 J 
FkJorarthene ug,l(g 2400 23.6% 50000 0 350 U 
Pyrene ug,l(g 1600 14.3% 50000 • 0 350 U 
B~~lelo ug,l(g 360 4.6% 50000 • 0 350 U 
Benzo(a)arttvacene ug,l(g 1100 11 .9% 220 1 350 U 
Chysene ug,l(g 1000 14.3% 400 1 350 U 
bis{2-E~xyl)pt<halalo ug,l(g 2000 33.3% 50000 • 0 350 U 
Bonzo(b)fluonlnthene ug,l(g 730 16.7% 1100 0 350 U 
Benzo{k)ft.Joranthene ug,l(g 690 11 .9% 1100 0 350 U 
Bonzo(• )pyf ene ug,l(g 660 11 .9% 61 3 350 U 
ndeno(1,2,l-cd)pyrene ug,l(g 260 7.1% 3200 0 350 U 
lbenz(a ,h)anttncene ug,l(g 32 2.4% 14 1 350 U 

Benzo(g,h,l)pe,ylene ug,l(g 270 7.1% 50000 • 0 350 U 

SD4SOILF.WK3 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

3 3 4 
11/10193 11/10193 12/05193 

TP4-1 TP4-2 TP4-3 
204020- 20402l- 206190 
204022 204025 

11 U 11 U 11 U 
11 U 11 U 15 

5.7 U 5.6 U 5.9 U 

130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 
130 U 130 U 130 U 

370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
33 J 370 U 360 U 
19 J 370 U 360 U 

370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 
370 U 370 U 360 U 

SOIL 
SEAD-4 

4 
12/05193 
TP4-4 

206191 

13 U 
12 U 

5.9 U 

130 U 
130 U 
130 U 
130 U 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

06/29195 

SOIL SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 SEAD-4 

4 6 5 3 
12/05193 12/05193 12/05193 12/05193 

TP4-5 TP4-6 TP4-7 TP4-6 
206192 206276 206193 206194 

11 U 11 U 11 U 12 U 
11 U 11 U 5 J 12 U 

5.6 U 5.5 U 5.6 U 6 U 

130 U 130 U 130 U 130 U 
130 U 130 U 130 U 130 U 
130 U 130 U 130 U 130 U 
130 U 130 U 130 U 130 U 

360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 55 J 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
360 U 370 U 360 UJ 390 U 
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MATRIX 
LOCATION 

DEPTH (FEET) 
SAMPLE DATE FREQUENCY NUMBER 

ESID OF ABOVE 
LABID MAXIMUM DETECTION TAGM TAGM 

COMPOUND UNITS 

~-;_BHd~~,r~~ 
ug,l<g 5.9 2.4'1. 300 0 

~n ug,l<g 8.2 4.6'/4 41 0 
Endosufan I ug,l<g 11 2.4'1. 900 0 
Olekttn ug,1<g 5.4 2.4% 44 0 
4,4'-DDE ug,l<g 21 9.5% 2100 0 
Enct1n ug,l<g 34 2.4% 100 0 
Endosuf•n II ug,l<g 3.1 2.4% 900 0 
4,4'-DDD ug,l<g 2.5 2.4% 2900 0 
EndoSUfan sl.At'ale ug,l<g 3.8 2.-4'/4 1000 0 
~ .◄'-DDT ug,l<g 6.2 2.4% 2100 0 
iolpha-Chlordone ug,l<g 10 16.7% 540 0 
garrme-CNordene ug,l<g 2 14.3'.4 540 0 
il>.roctor-1248 ug,l<g 38 14.3% 1000(•) 0 
il>.roctor-1254 ug,l<g 1600 28.6% 1000(•) 1 
il>.roctor-1260 ug,l<g 110 14.3% 1000(•) 0 

iMETALS 
w..ntrun mg,1<g 21000 100.0% 15523 19 
IAr<tmony mg,1<g 96.1 31 .0'1. 5 10 
W,orlc mg,1<g 21 .5 100.0•,. 7.5 4 
Berh.111 mg,1<g 277 100.0% 300 0 

~=~ 
mg,1<g 1.8 100.0•,. 1 1 
mg,1<g 1.8 9.5% 1 2 

lc•ldum mg,1<g 196000 100.0'.4 120725 1 
lctre>mlffl mg,1<g 4870 66.7% 24 18 
lcobal mg,1<g 29.1 100.0'1. 30 0 
lcopper mg,1<g 3410 100.0% 25 20 
Iron mg,1<g 64600 100.0% 28986 19 
lead mg,1<g 116 83.3'1. 30 2 
Ma!JleSh.Jil mg,1<g 32000 100.0•1. 12308 4 
Manganese mg,1<g 1340 66.7% 759 6 
IMercuy mg,1<g 0.27 73.8% 0.1 4 
Nicko! mg,1<g 228 100.0% 37 15 
Potasshrn mg,1<g 2490 100.0% 1548 12 
lsot...ium mg,1<g 3.4 59.5% 2 1 
lsn,er mg,1<g 1.2 11 .9% 0.5 5 
!sodium mg,1<g 1270 95.2',- 114 9 
lvanadlffl mg,1<g 1250 100.0% 150 1 
lzlnc mg,1<g 1010 100.0% 90 18 

ictTHER ANALYSES 
Nltrete/Nltrtte--Nltrogen mg,1<g 3.3 100.0• .... NA NI 
tTot•I Saids %WNJ 94.9 NA NI 

SD4SOILF.WK3 

SOIL 
SEAD-4 

4--6 
12/06193 
SB◄-10 .3 

206274 

1.8 U 
1.8 U 
1.8 U 
3.5 U 
3.5 U 
3.5 U 
3.5 U 
3.5 U 
3.5 U 
3.5 U 
1.8 U 
1.8 U 
35 U 
35 U 
35 U 

17200 
40.9 J 
6.4 

54.3 
0.83 
0.34 U 

2140 
2470 
14.7 

2030 
35100 

5.2 J 
7530 

267 R 
0.02 J 
49.8 
1320 
0.21 J 
0.92 J 
57.6 J 
25.1 
440 

0.02 
92.9 

Notes: 

TABLE 3-2 

SOIL ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

3 3 4 
11110193 11/10193 12/05193 
TP◄-1 TP◄-2 TP◄-3 

204020- 204023- 206190 
204022 204025 

1.9 U 1.9 U 2 U 
1.9 U 1.9 U 2 U 
1.9 U 1.9 U 2 U 
3.7 U 3.7 U 3.8 U 
3.7 U 3.7 U 3.8 U 
3.7 U 3.7 U 3.8 U 
3.7 U 3.7 U 3.8 U 
3.7 U 3.7 U 3.8 U 
3.7 U 3.7 U 3.8 U 
3.7 U 3.7 U 3.8 U 
1.9 U 1.9 U 2 U 
1.9 U 1.9 U 2 U 
37 U 37 U 38 U 
37 U 37 U 38 U 
37 U 37 U 38 U 

18200 17700 10200 
11 .1 U 11 .2 U 3.5 UJ 
7.2 J 6.4 J 5.1 

91 .9 86.3 65.4 
0.83 J 0.83 J 0.46 J 
0.69 U R 0.7 U R 0.34 U 

6450 3130 88300 
27.1 27.6 15.1 
13.5 13.9 9.1 
21 .3 J 23.8 J 17.3 

33500 35400 18900 
11 .3 13.4 11 J 
5920 5500 32000 
687 714 510 R 

0.04 J 0.04 J 0.04 J 
33.7 36 22.6 
1680 1480 1130 
0.21 UJ 0.16 UJ 0.15 U 

1.4 UJ 1.4 UJ 0.68 U 
64.7 J 53.8 J 126 J 
28.8 27.2 17.9 
73.4 J 72.7 J 46.8 

3.3 1.2 0.1 
88.3 89 86.4 

SOIL 
SEAD-4 

4 
12/05193 
TP◄-4 

206191 

2 U 
2 U 
2 U 

3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 

2 U 
2 U 

38 U 
38 U 
38 U 

12100 
4 UJ 

4.3 
74.9 
0.53 J 
0.39 U 

76800 
19.4 
10.3 

23 
24100 

10.9 J 
10700 

488 R 
0.03 J 
32.1 
1470 
0.12 U 
0.92 J 
88.3 J 
21 .4 
68.4 

1.99 
85.9 

a) The TAGM wlue for PCBs Is 1000 ug.t:g for sll'face soils and 10,000 ug,1(g for slbst..rface sells . 

SOIL 
SEAD-4 

4 
12/05193 
TP◄-5 

206192 

2 U 
2 U 
2 U 

3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 

2 U 
2 U 

38 U 
38 U 
38 U 

10800 
4.6 UJ 
5.2 

60.6 
0.53 J 

1.5 
86400 

16.5 
6.6 J 
20 

20000 
11 .2 J 

24600 
349 R 

0.02 U 
25.2 
1130 
0.13 U 

1.2 J 
111 J 
19.3 
64.1 

0.12 
85.9 

b) • = As per proposed TAGM, total VOCs < 10ppm; total Seml-VOCs <S00ppm; Individual seml-VOCs < 50 ppm. 
c) NA = Not A1111lloble 
d) U = Co"1)ol.lld was not detected. 
e) J = the reported va~ Is an estimated concentration. 
f) R = the data was rejected In the deta valdatlng process. 
g) UJ = the COOl)OI.M was not detected; the associated reporting lmlt Is approximate. 

06/29195 

SOIL SOIL SOIL 
SEAD-4 SEAD-4 SEAD-4 

6 5 3 
12/05193 12/05193 12/05193 
TP◄-6 TP◄-7 TP◄-8 

206276 206193 206194 

1.9 U 2 U 2 U 
1.9 U 2 U 2 U 
1.9 U 2 U 2 U 
3.7 U 3.8 U 3.9 U 
3.7 U 3.8 U 3.9 U 
3.7 U 3.8 U 3.9 U 
3.7 U 3.8 U 3.9 U 
3.7 U 3.8 U 3.9 U 
3.7 U 3.8 U 3.9 U 
3.7 U 3.8 U 3.9 U 
1.9 U 2 U 2 U 
1.9 U 2 U 2 U 
37 U 38 U 39 U 
37 U 38 U 39 U 
37 U 38 U 39 U 

6100 10500 12500 
4.6 UJ 3.5 UJ 3.5 UJ 
5.6 4.2 3.5 

37.4 J 64.8 71 .8 
0.29 J 0.52 J 0.61 J 
0.45 U 0.34 U 0.34 U 

64300 59500 2130 
10.8 16.3 20.4 

5.9 J 8.3 11 .9 
12 21 .7 14.9 

13900 21400 27300 
8 J 13.1 J 10.6 J 

11400 10000 4170 
309 R 435 R 658 R 

0.03 J 0.03 J 0.03 J 
17.7 25.5 27.8 
690 J 1020 807 

0.13 U 0.14 U 0.12 J 
0.89 U 0.67 U 0.68 U 
118 J 107 J 31 .8 U 

10.3 J 18.3 19.9 
46.5 75.4 87.8 

0.02 0.16 0.89 
89.8 87.3 84 
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MATRIX 
LOCATION 

SAMPLE DATE 
ESID 

LABID MAXIMUM 
COMPOUND UNITS 

SEMIVOLATILE ORGANICS 
Diethylphthalate ug/l 0.9 

METALS 
Aluminum ug/l 1240 
Antimony ug/l 39.3 
Arsenic ug/l 2.2 
Barium ug/l 46.7 
Beryllium ug/l 6.3 
Cadmium ug/l 5.6 
Calcium ug/l 147000 
Chromium ug/l 21 .3 
Cobah ug/l 8.2 
Copper ug/l 37.6 
Iron ug/l 2270 
lead ug/l 0.56 
Magnesium ug/l 57600 
Manganese ug/l 477 
Mercury ug/l 0.04 
Nickel ug/l 6.4 
Potassium ug/l 7380 
Selenium ug/l 2.1 
Silver ug/l 6.7 
Sodium ug/l 31100 
Vanadium ug/l 7.7 
Zinc ug/l NA 

OTHER ANALYSES 
Nttrate/Nitrite-Nitrogen mg/l 0.25 

pH standard units 7.76 
Specific Conductivity umhos/cm 600 
Turbidity NTU 72.7 

\ENG\SENECA\7SWMU\TABLES\SD4GWATF.WK3 

TABLE 3-3 

GROUNDWATER ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 
WATER 
SEAD-4 

FREQUENCY 01/21/94 
OF NYAWQS MCL NO. ABOVE MW4-1 

DETECTION CLASS GA STANDARDS CRITERIA 209252 
(a) 

60.0% 50 NA 0 0.9 J 

80.0% NA NA NA 41 .9 U 
40.0% 3 6 2 21 .6 U 
40.0% 25 50 0 2.2 J 

100.0% 1000 2000 0 19.6 J 
20.0% 3 4 1 0.4 U 
20.0% 10 5 1 2.1 U 

100.0% NA NA NA 137000 
40.0% 50 100 0 2.6 U 
60.0% NA NA NA 4.6 J 
40.0% 200 1300(g) 0 3.1 U 

100.0% 300 NA 4 332 
60.0% 25 15(h) 0 0.5 U 

100.0% 35000 NA 1 57600 
100.0% 300 NA 2 346 
40.0% 2 2 0 0.04 U 
40.0% NA 100 0 4 U 

100.0% NA NA NA 7380 
60.0% 10 50 0 2.1 J 
20.0% 50 NA 0 4.2 U 

100.0% 20000 NA 1 11700 
60.0% NA NA NA 3.7 U 

100.0% 300 NA 0 19.1 J 

100.0% 10 10 0 0.12 

NA 7.2 
NA 600 
NA 3.1 

NOTES: 

a) NY State Class GA Groundwater Regulations 
b) NA= Not Available 
c) U = compound was not detected 
d) J = the report value is an estimated concentration 

WATER 
SEAD-4 
02/04/94 

MW4-2 
210478 

10 U 

435 
39.3 J 

1.4 U 
19.3 J 
0.4 U 
2.1 U 

66300 
2.6 U 
4.4 U 
3.1 U 

471 
1.9 J 

10100 
60.5 
0.04 U 

4U 
1840 J 

0.7 U 
4.2 U 

12400 
3.7 U 

15.2 J 

0.23 

7.46 
228 
72.7 

e) UJ = the compound was not detected; the associated reporting limit is approximate 
I) R = the data was rejected in the data validating process 
g) The value listed is an Action level for copper, and not an MCL Standard 
h) The value listed is an Action level for lead at the tap, and not an MCL Standard 

06/29/95 

WATER WATER WATER 
SEAD-4 SEAD-4 SEAD-4 
01/20/94 02/01/94 01 /20/94 

MW4-3 MW4-4 MW4-5 
209091 210061 209092, 

209943 

0.5 J 10 U 0.6 J 

725 1240 108 J 
21 .4 U 33.8 J 21 .4 U 

1 J 1.4 U 0.8 U 
42 .7 J 46.7 J 36.1 J 
6.3 0.4 U 0.4 U 
5.6 2.1 U 2.1 U 

122000 123000 147000 
6.9 J 21.3 2.6 U 
8.2 J 4.4 U 5.2 J 
6.6 J 37.6 3.1 U 
745 2270 143 

0.56 J 2.2 J 0.5 U 
32800 19100 31000 

229 263 477 
0.04 J 0.04 U 0.04 J 

4.4 J 6.4 J 4U 
5250 4540 J 7320 

1.4 J 0.7 U 0.9 J 
6.7 J 4.2 U 4.2 U 

31100 11200 14100 
7.7 J 4.9 J 3.7 U 

17.7 J 95 42.6 

0.25 0.11 0.07 

7.46 7.76 7.57 
550 400 480 
12.4 6.2 1.1 
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MATRIX 
LOCATION 

SAMPLE DATE FREQUENCY 
ESID OF 
LABID MAXIMUM DETECTION 

COMPOUND UNITS 
NITROAROMATICS 
1,3-Dinitrobenzene ug/L 0.07 33.3% 

METALS 
Aluminum ug/L 314 100.0% 
Barium ug/L 49.6 100.0% 
Calcium ug/L 115000 100.0% 
Chromium ug/L 44.8 66.7% 
Copper ug/L 66.9 100.0% 
Iron ug/L 657 100.0% 
Lead ug/L 10.7 66.7% 
Magnesium ug/L 21100 100.0% 
Manganese ug/L 45.6 100.0% 
Potassium ug/L 1830 100.0% 
Sodium ug/L 21700 100.0% 
Thallium ug/L 2.4 33.3% 
Zinc ug/L 20.3 100.0% 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen mg/L 0.33 100.0% 

'ENG\SENECA\7SWMUITABLES\SD4SWATF.WK3 

TABLE 3-4 

SURFACE WATER ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

NYS EPA EPA 
GUIDELINES AWQC AWQC NO.ABOVE 

CLASS D ACUTE CHRONIC CRITERIA 
(al (bl (b) 

5 NA NP 0 

NA 750 87 3 
NA NA N.l NA 
NA NA N.l NA 

4270 4270 509 0 
50 50 30.2 3 

300 NA 1000 4 
330 330.6 12.9 0 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA 1400 40 0 

800 296.8 268.9 0 

NA NA NA NA 

Notes: 

WATER WATER 
SEAD-4 SEAD-4 
11/02/93 11/02/93 

SW4-1 SW4-3 
203210 203213 

0 .1 3 UJ 0.13 U 

237 194 J 
21 .3 J 21 .5 J 

45600 46800 
19.2 19.7 
47.3 50.9 
443 J 349 J 

0.79 UJ 10.7 J 
10500 10700 

28.1 25 
1680 J 1830 J 

12800 13300 
1.2 U 1.2 U 

10.7 J 9.2 J 

0.03 0.02 

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

WATER 
SEAD-4 
11/02/93 

SW4-2 
203212 

SW4-1DUP 

0.13 U 

314 
24.9 J 

51200 
44.8 
66.9 
630 J 
3.1 

10800 
45.6 
1720 J 

13200 
1.2 U 

20.3 

0.03 

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

06/29/95 

WATER 
SEAD-4 
12/17/93 

4PIPE 
206099 

0.07 J 

42.6 J 
49.6 J 

115000 
2.6 U 

6 J 
657 
5.7 

21100 
1.8 J 

1170 J 
21700 

2.4 J 
4 J 

0.33 
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MAISIA 
LOCATION NYSDEC 

DEPTH (FEET) SEDIMENT 
SAMPLE CATE FREQUENCY CRITERIA 

ES ID OF FOR AQUATIC 
LAB ID MAXIMUM DETECTION LIFE 

COMP~O UNITS ,,, 
r,/OlATILE US'>ANICO 
M~CNonde 11¢<g 11 22.2" NA 
i,.,111000 11¢<g 210 4'.4% NA 
lc,rbon Olsultlde 11¢<g 18 33.3" NA 
12-B<Aanone 11¢<g 49 11.1" NA 
15¥ ... 11¢<g 3 22.2" NA 
IX)'len< ~obi) 11¢<g 7 22.2" NA 

~ERBICIOES 
l:z.• .S-T 11¢<g 21 11.1" NA 

J ITROAAOMATICS 
l,.armo-2,S-llrAroloklene 11¢<g 140 11.1" NA 

lsEMIVOLATlLE ORGANICS 
l,.M~ 11¢<g 1'0 11.1" 6(d) 
~ ... ~~ .... 11¢<g 410 11.1" NA 
>'cenaphtl1ene u¢<g 56 11 .1" 7300 
~fl.nn 11¢<g 63 11 .1" NA -- 11¢<g 85 22.2" NA 
"-Nlrosodlphenylam• 11¢<g 760 11.1" NA 
Phenarttnne 11¢<g .. o 33.3% 1390 
Anttncene 11¢<g 170 11.1" NA 
~late 11¢<g 250 33 .3" 1197(c) 
F\Jononthene 11¢<g 560 55.6" NA 
PyreM 11¢<g 480 55 .6" NA 
Blf'IZO(a)anttncene 11¢<g JOO 22.2" NA 
ClvyseM 11¢<g 290 33 .3" NA 
bls(2-Ettr,11exyl)phthabl1 11¢<g 3600 44 .4% 1197(c) 
... , lat• 11¢<g 46 11 .1" NA 
llenzo(b)1kloranthene 11¢<g 330 33 .3" NA 
8enzo(1<)1kloranthene 11¢<g 120 22.2" NA 
Benzo(a)pyreM 11¢<g 240 22.2" NA 
lndono(1 ,2,3-cd)pyrone u¢<g 130 22.2" NA 
Bonzo(g,h,l)perylene 11¢<g 79 22.2" NA 

PESTlCIOES/l'CB 
i'Jcr1n 11¢<g 2.5 11 .1" a, 
~ 11¢<g • .6 11 .1" 195 
~-•·-ooE 11¢<g 86 44 .4% 500 
~-•·-coo 11¢<g 90 33.3" 500 
E.ndr1n aldehyde 11¢<g 11 33 .3" NA 
ialph>-Ctlo<dano 11¢<g 18 44 .4% 0.06 
~

1

rrrn.CWordane 11¢<g 12 4' .4% NA 
oclo<-1254 11¢<g 430 77.8" NA 

IA,odor-1260 11¢<g 230 22.2" NA 

S04SEOF.W1<3 

NYSDEC NYSDEC 
SEDIMENT SEDIMENT 
CRITERIA CRITERIA 

FOR HUMAN FOR 
HEALTH WILDLIFE ,,, ,., 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
13 NA 
NA NA 
NA NA 
NA NA 
13 NA 
13 NA 
NA NA 
NA NA 
13 NA 
13 NA 
13 NA 
13 NA 
NA NA 

1 7.7 
1.3 7.7 
0.1 10 
0.1 10 
NA NA 

0.01 0.06 
NA NA 

0.008 195 
0.006 195 

TABLE 3-5 

SEDIMENT ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

SOIL "-" 
SEAi>-< SEAD-< 

0-0.5 0-0 .5 
11/02/93 11/02/93 

NO. ABOVE SD4-1 SD4-2 
LOT CRITERIA 203271 203272 
lb\ 

NA NA 36 UJ 33 U 
NA NA 210 J 51 
NA NA 10 J 33 U 
NA NA 49 J 33 U 
NA NA 38 UJ 33 U 
NA NA 36 UJ 3J u 

NA NA 21 J 8.7 U 

NA NA 130 UJ UOJ 

NA 1 140 J 580 U 
NA NA 1200 UJ 410 J 
NA 0 1200 UJ 580 U 
NA NA 1200 UJ 580 U 
NA NA 1200 UJ 29 J 
NA NA 1200 UJ 580 U 
NA 0 1200 UJ 580 U 
NA 1 1200 UJ 580 U 
NA 0 1200 UJ 580 U 
NA NA 1200 UJ 31 J 
NA NA 1200 UJ 26 J 
NA 2 1200 UJ 580 U 
NA 3 1200 UJ 580 U 
NA 2 1200 UJ 580 U 
NA NA 1200 UJ •6 J 
NA 3 1200 UJ 580 U 
NA 2 1200 UJ 580 U 
NA 2 1200 UJ 580 U 
NA 2 1200 UJ 580 U 
NA NA 1200 UJ 580 U 

NA 1 8.1 UJ 3U 
NA 1 12 UJ 5.8 U 
NA • 12 UJ 4.1 J 
NA 3 12 UJ 5.8 U 
NA NA 12 UJ 3 J 
NA • 6.1 UJ 3U 
NA NA 6.1 UJ 3U 
NA 7 120 UJ 280 
NA 2 120 UJ SB U 

06/29/95 

SOIL SOIL SOIL SOIL SOIL SO,L SOIL 
SEAD-< SEAD-< SEAD-< SEAD-< SEAD-< SEAD-< SEAD-< 

0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 
11/02/93 12/14/93 12/14/93 12/14/93 12/14/93 12/14/93 12/14/93 

SD4-3 SD4-4 S04-5 S04-6 SD4-7 SD4-8 S04-9 
203273 206905 206906 206907 206908 206909 206910 

23 U 18 U 17U 18 UJ 2 J 11J 31 UJ 
23 U 18 U 17 U 18 UJ 21 U 180 J 36 J 
12 J 18 U 17 U 18 UJ 14 U 56 UJ 18 J 
23 U 18 U 17 U 18 UJ uu 28 UJ 31 UJ 
23 U 18 U 3 J 3 J 14 U 56 UJ 31 UJ 
23 U 18 U 7J • J uu 58 UJ 31 UJ 

6.2 U B.B U 9.8 U 12 UJ BU 15 UJ 21 UJ 

130 U 130 U 130 U 130 UJ 130 U 130 UJ 130 UJ 

410 U 580 U 630 U 780 UJ 1000 UJ 3900 UJ 2900 UJ 
410 U 580 U 630 U 780 UJ 1000 UJ 3900 UJ 2800 UJ 
410 U 580 U 630 U 780 UJ 56 J 3900 UJ 2800 UJ 
410 U 580 U 630 U 780 UJ 63 J 3900 UJ 2800 UJ 
410 U 580 U 830 U 780 UJ BS J 3900 UJ 2800 UJ 
410 U 580 U 630 U 780 UJ 760 J 3900 UJ 2800 UJ 
410 U 86 J 830 U 780 UJ 490 J 3900 UJ 220 J 
410 U 580 U 630 U 780 UJ 170 J 3900 UJ 2800 UJ 
410 U 580 U 630 U 69 J 83 J 250 J 2800 UJ 
410 U 190 J 630 U 780 UJ 560 J 330 J 310 J 
410 U 180 J 630 U 780 UJ 480 J 320 J 290 J 
410 U 95 J 830 U 780 UJ 300 J 3900 UJ 2800 UJ 
410 U 160 J 630 U 780 UJ 290 J 3900 UJ 200 J 
410 U 500 J 630 U 780 UJ 2200 J 3600 J 560 J 
410 U 580 U 830 U 780 UJ 1000 UJ 3900 UJ 2800 UJ 
410 U 250 J 630 U 780 UJ 330 J 3900 UJ 230 J 
-410 u 95 J 630 U 780 UJ 120 J 3900 UJ 2800 UJ 
410 U 140 J 630 U 780 UJ 240 J 3900 UJ 2800 UJ 
410 U 86 J 630 U 780 UJ 130 J 3900 UJ 2800 UJ 
410 U 65 J 630 U 780 UJ 79 J 3900 UJ 2800 UJ 

2.1 U 2.QU 3.3 U 4 UJ 2.7 U 2.5 J 7.1 UJ 
4.1 U 5.7 U 6.3 U 7.9 UJ 5.2 U , .8 J 14 UJ 
4.1 u SUJ 6.3 U 7.9 UJ 9.8 J 86 J 14 UJ 
4.1 U 5.1 J 6.3 U 7.9 UJ 9.1 J 90 J 1 ◄ UJ 
4.1 U 5.7 U 6.3 U 7.9 UJ 3.2 J 11 J 14 UJ 
2.1 U -4.5 J 3.3 U 4 UJ 7.5 J 12 J 18 J 
2.1 U 3.2 J 3.3 U 4 UJ 8.8 J 11 J 12 J 
29 J 360 J 130 J 79 UJ 95 430 J 74 J 
41 U 57 U 63 U 79 UJ 46 J 230 J 140 UJ 
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L0'CAT10N NYSDEC 
DEPTH (FEET) SEDIMENT 
SAMPLE DATE FREQUENCY CRITERIA 

ES ID OF FOR AQUATIC 
I.AB ID MAXIMUM DETECTION LIFE 

COMPC>l,tjD UNITS (al 

~ mg/kg 19700 100.0% NA 
mg/kg 82.7 68.7% NA 

.,..e<ic mg/kg 8.1 100.0% 5 
Barun mg/kg 311 100.0% NA 
Bfi'/91.m mg/kg NA 100.0% NA 
Cadn-..n mg/kg 3'.1 55.6% 0.8 

alebn mg/kg 127000 100.0% NA 
ct..omun mg/kg 4170 100.0% 26 
Col>al mg/kg NA 100.0% NA - mg/kg 28'0 100.0% 19 
n,n mg/kg 37200 100.0% 2,000 
Hd mg/kg 37• 88.7% 27 

Mapskm mg/kg 9130 100.0% NA 
Manganese mg/kg 1790 100.0% ,20 
Mem,y mg/kg 0.55 88.9% 0.11 
llekel mg/kg 53.1 100.0% 22 
Potassun mg/kg NA 100.0% NA 

E mg/kg 2.5 66.7% NA 
mg/kg 1.7 11.1% NA 
mg/kg NA 100.0% NA 

~anaclwn mg/kg 4&.e 100.0% NA 
IZJnc mg/kg 685 100.0% 85 

!OTHER ANALYSES 
~l.n«rlo-/'arogen mg/kg 0.05 55.15% NA 
(Total Solds %W/W 62.9 

SD4SEOF .WK3 

NYSDEC NYSDEC 
SEDIMENT SEDIMENT 
CRITERIA CRITERIA 

FOR lfJMAN FOR 
HEALTH WILDLIFE 

(al _{al 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NOTES: 

TABLE 3-5 

SEDIMENT ANALYSIS RESULTS 
SENECA ARMY DEPOT 

SEAD-4 EXPANDED SITE INSPECTION 

ov .. s~:;-_. SEAo.. 
0-0.5 0-0.5 

11/02/93 11/02/93 
NO. ABOVE S0.-1 S0.-2 

LOT CRITERIA 203271 203272 
(bl 

NA NA 17500 J 12000 
NA NA 2•.5 UJ 30.1 
33 6 7.(J 3.8 
NA NA 102 J !!1 .3 
NA NA 0.58 J 0.5' J 
10 5 1.5 UJ 0.92 U 
NA NA 68100 J 28200 
111 D 536 J 2230 
NA NA 1'.1J 9.5 J 
11, 9 411 J 1560 

,0000 7 25'00 J 21100 
250 3 13.5 J 18.6 
NA NA 7630 J •830 

1100 • se9 J 363 
2 6 0.07 J o.1e 
90 D 32.8 J 26.5 
NA NA 27150 J 18'0 
NA NA 0.8' UJ 0.27 U 
NA NA 3.1 UJ UIU 
NA NA 207 J 97 J 
NA NA 28.2 J 19.5 
600 D 180 J 526 

NA NA 0.05 0.02 U 
NS NS 

a) NYSDEC S- C<leria. 1969. 

sooi:.. 
0-0.5 

11/02/93 
S0.-3 

203273 

15000 
so., 

8.1 
68.8 
o.e5 J 
0.59 U 

11800 
3310 
12., 
28'0 

29200 
16.6 

6070 
,30 
0.13 
33.4 
1410 
0.26 U 

1.2 U 
78 J 

23.7 
630 

0.02 
NS 

b) LOT•.,. of tolerance; represeri:1 porit at ..tich 5'gniftant toldc effects on bertlvs species oc~. 
c) Used NYSOEC 1989 ~ for ptthalatH (bis(2·Ethyh)()'t)ptthalate. 
d) NYSOEC 1eee Ql.idehl for total~ 
e) NA• Not Avabbfe 
f) U • c0f1'1)0lM was not detected 
g) J • the reported vak.te Is an estmated concertn:tlon 
h) R • the data was rejected In the data valdatlon process 
f) UJ • the cot.mpoW)d was not detected; the associated reporting lml Is approxm.J.te. 

06/29195 

oulL >OIL out, 
sEA~ SOIL SOIL 

SEAO., SEAO., SEAO., SEAO., SEAO., 
0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

12/14/93 12/14/93 12/14193 12/1.c.tQ3 12/14193 12/14/93 so,..; S0.-5 S0.-6 S0.-7 S0.-8 S0.-9 
206905 206906 206907 206908 206909 206910 

19700 18200 16500 J 9720 13000 J 10200 J 
7.2 UJ 7J 82.7 J 38.2 J 14.1 J 10UJ 
, .s 5.2 5.15 J 5.9 4.9 J 8 J 
121 130 120 J 311 121 J 150 J 

1J 0.99 J 0.82 J 0.91 J 0.87 J 0.66 J 
3.1 2.8 0.78 UJ 3'.1 8.3 J 8.8 J 

13800 19800 7720 J 127000 15500 J 33700 J 
89.3 J 59.9 J 4170 J 81 .3 49 .7 J 29 .9 J 
17.3 15.1 11 .3 J 1• J 12.2 J 11 .8 J 
415.5 J 33 J 497 J 112 151 J 9' J 

35200 37200 30200 J 23300 2'700 J 27000 J 
535 R 236 R 30.7 J R 25' 37• J 117 J 

9130 7750 .. 20 J ,220 5080 J 4980 J 
299 337 525 J 1790 274 J 381 J 

0.07 J 0.0, U 0.55 J 0.55 0.52 J 0.27 J 
53.1 47.7 27 J 28.7 42.4 J 33 .9 J 
25'0 1580 1880J 1370 J 1750 J 1690 J 
0.93 J 0.53 J 0.58 J 2.1 2.2 J 2.5 J 

1.4 U 1.2 U 1.7 J 1.2 U 1.9 UJ 2.9 UJ 
18'J 127 J 96.3 J 575 J 183 J 225 J 

35.15 27 .7 35.1 J 29 .6 49 ,9 J 29.1 J 
667 67. 330 J 885 ,a. J 383 J 

0.05 0.02 0.05 0.02 U 0.03 U 0.04 U 
57.5 51.5 42.2 152.8 33.9 2, .s 
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SENECA SEAD-4 RI /FS PROJECT SCOPING PLAN DRAFr-FINAL REPORT 

Soil Investigation 

Ten soil borings were completed at SEAD-4 to evaluate the subsurface conditions at the site. 

The locations of the soil borings are shown in Figure 3-8. Soil boring SB4-1 was located in 

an area considered free of influences of the site activities and provided data on the 

background soil chemistry. The other soil borings were at locations where releases to the 

environment may have occurred. Five of the soil borings were completed as groundwater 

monitoring wells. A sample was collected from the 0 to 2-foot interval at each of the soil 

borings. If the soil boring was deeper than 6 feet, then a sample was also collected from the 

interval directly above the water table and from an interval between the surface and the water 

table, resulting in three samples from the boring. If the boring was less than 6 feet, then a 

second sample was collected from the deepest interval . The soil borings were located as 

follows: 

• SB4-1 , on the upgradient side of the site 
• SB4-2, downgradient of the suspected leach field 
• SB4-3, SB4-6, downgradient of the former Munitions Washout Facility Building 
• SB4-4, downgradient of the pond 
• SB4-5, in the area of the former Munitions Washout Facility Building 
• SB4-7, near Building 2079 
• SB4-8 , near the former building where disturbed soil is present and where a building 

was once located 

• SB4-9, near Building 2084 
• SB4-10, near Building T-30 

Eight test pits were excavated at SEAD-4, and their locations are shown in Figure 3-8 . Two 

excavations (TP4-1 and TP4-2) were located in the former Munitions Washout Facility 

building . Three excavations (TP4-3 to 4-5) were located within the suspected leach field, 

north of the Munitions Washout Facility and three excavations (TP4-6 to 4-8) were located 

along the clay pipe running west to the pond. Four soil samples were composited into one 

sample for each test pit , and submitted for chemical analysis. 

Seven surface soil samples were collected from around the site . The sample locations are 

shown in Figure 3-8. Two samples (SS4-1 and SS4-2) were collected from the original bed 

of the ditch that leads west to the pond. Samples SS4-3 to SS4-6 were obtained from the 

material that was bulldozed from the pond. Sample SS4-7 was obtained from the original bed 

of the ditch that leads north from the former facility . 

July 1996 
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SENECA SEAD-4 RI /FS PROJECT SCOPING PLAN DRAFT-FINA L REPORT 

The results of the chemical analyses show that subsurface soil at SEAD-4 have been impacted 

primarily by metals . Antimony , copper, chromium, and zinc were detected at significant 

concentrations above their respective T AGM values in the subsurface soil samples . The 

remaining organic and inorganic constituents which were detected in the subsurface soil 

samples were considered to pose little impact due to their detection at concentrations which 

were below or only slightly above their respective T AGM values . 

The results of the chemical analyses show that surface soil at the site have been impacted 

primarily by SVOCs and metals. Other constituents that were detected, but are considered 

to pose little impact, include volatile organic compounds , pesticides and PCBs , herbicides , 

nitroaromatic compounds and nitrate/nitrite nitrogen. Only small numbers of these 

constituents exceed their respective T AGM values . 

A total of 13 SVOCs were detected at varying concentrations in the surface soil samples 

analyzed . The compounds benzo(a)anthracene, chrysene, benzo(a)pyrene, and 

dibenz(a,h)anthracene were reported in three surface soil samples at concentrations exceeding 

the associated TAGM values . The first three compounds were found at maximum 

concentrations of 1100 µglkg , 1000 µglkg, and 880 µglkg , respectively in the surface soil 
sample SB4-9 .1 , located southeast of the loading dock at building 2084. The maximum 

concentration of dibenz(a,h)anthracene, 32 µglkg , was found in surface soil sample SB4-5 .1 , 
located southwest of the former Munitions Washout Facility building. 

Of the 22 metals reported in the surface soil , 17 of these were found in one or more samples 

at concentrations above the T AGM value. While the majority of these exceedances were 

found in only one or two samples, or were only marginally above the TAGM values, several 

metals were identified at concentrations which were significantly above the T AGM values. 

Of particular note are the metals antimony, chromium, copper, and zinc, where a large 

percentage of the samples exceeded the T AGM values and the concentrations at which they 

were detected were generally an order of magnitude or greater above the T AGM values. The 

highest concentrations of these metals (antimony at 96. IJ mg/kg, chromium at 48701 mg/kg , 

copper at 3410J mg/kg , and zinc at 859J mg/kg) were found in surface soil samples west and 

south of the pond, in and near the area where the sediment previously dredged from the pond 

is located . 

Some of the VOC and SVOC compounds detected in the soil are common laboratory 

contaminants . These are acetone, which was found in one sample, and chloroform, which was 

July 1996 
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SENECA SEAD-4 RI IFS PROJECT SCOPING PLAN DRAFr-FINAL REPORT 

found in six samples. Therefore, these compounds can be potentially attributed to the 

laboratory and not site conditions. 

Groundwater Investigation 

Five monitoring wells were installed as part of the ESI conducted at SEAD-4. The locations 

are shown in Figure 3-8. The monitoring wells were located as follows: 

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

• MW4-2 was installed downgradient of the suspected leach field location 
• MW4-3 was installed directly downgradient of the former Munitions Washout Facility 

Building 

• MW4-4 was installed downgradient of the pond 
• MW4-5 was installed in the location of the former Munitions Washout Facility 

Building 

All monitoring wells were constructed so that the entire thickness of the aquifer was screened. 

Following installation and development, one groundwater sample was collected from each 

monitoring well. 

Groundwater at the site has been impacted by metals. The seven metals antimony, beryllium, 

cadmium, iron, magnesium, manganese, and sodium were found in one or more of the 

groundwater samples at concentrations above the standard values . Antimony was detected 

in the groundwater samples collected from MW4-2 an MW4-4 at concentrations of 39.3 J 

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

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

concentrations of 346 µg/L and 477 µg/L , respectively, both of which exceed the NYSDEC 
GA groundwater standard of 300 µg/L. Sodium was detected in the groundwater sample 
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collected from MW4-3 at a concentration of 31,100 µg/L, which exceeds the NYSDEC GA 
groundwater standard of 20,000 µg/L. 

Other constituents that were detected in the groundwater samples include SVOCs and 

nitrate/nitrite nitrogen. The SVOC diethylpthalate was detected in MW4-1, MW4-3 and 

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

below the NYSDEC GA groundwater standard and EPA Maximum Contaminant Level of 10 

mg/L. Constituents that were not detected in the groundwater include volatile organic 

compounds, pesticides, PCBs, herbicides and nitroaromatic compounds . 

One semivolatile organic compound (diethylphthalate) , which was found in three samples , is 

a common laboratory contaminant and can be potentially attributed to the laboratory and not 

site conditions. 

The nature of these constituents (metals and semivolatile organics) , combined with the 

hydrologic data that shows very little vertical connection between the till/weathered shale 

aquifer an the competent shale aquifer (Section 3.1.1.3), suggests that the potential for 

vertical migration of these constituents is low. 

Surface Water and Sediment Investigation 

A total of nine sediment samples and three surface water samples were collected at SEAD-4. 

The locations are shown in Figure 3-8. Two sediment samples (SD4-1 and SD4-2) and two 

surface water samples (SW4-1 and SW4-2) were collected near the edge of the pond, and, 

using a boat, one sediment sample (SD4-3) was collected from the deepest part of the pond. 

Three sediment samples (SD4-4, 5, and 6) were collected from the drainage ditch located on 

the southwest side of the site. The remaining three sediment samples (SD4-7, 8 and 9) were 

collected from the drainage ditch on the northeast side of the site. An additional surface 

water sample (4PIPE) was collected from a vertical pipe that was found to be located directly 

to the north of the suspected leach field. 
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In the surface water samples , three metals , aluminum, copper and iron, were found at 

concentrations above the most stringent state or federal criteria value in three of the four 

samples . In addition, one nitroaromatic compound (1,3-dinitrotoluene) was detected in the 

sample from the vertical pipe at the suspected leach field . No volatile organic compounds , 

SVOCs, pesticides, PCBs or herbicides were detected in the surface water. Nitrate/nitrite 

nitrogen was detected below the Class GA groundwater standard and federal MCL standard 

of 10 mg/L. 

Sediment at the site has been impacted by SVOCs, pesticides, PCBs, and metals. Other 

constituents that were detected, but are considered to pose little impact, include volatile 

organic compounds, herbicides and nitrate/nitrite nitrogen. These latter constituents were 

detected at low concentrations and/or in only a small number of samples. In general, the 

exceedances were only slightly above their respective T AGM values . No nitroaromatic 

compounds were detected in the sediment at SEAD-4. 

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

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

sediment samples collected from this swale (SD4-7, SD4-8, and SD4-9) had the highest total 

SVOC concentrations of the nine samples analyzed. A wide distribution of SVOCs, including 

polynuclear aromatic hydrocarbons (PAHs) , were detected at low concentrations in sample 

SD4-4, collected from the southern drainage swale. 

Seven pesticide or PCB compounds were identified at concentrations above the criteria value 

in one or more of the nine sediment samples. Aroclor-1254 was found in seven of the nine 

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

the nine sediment samples . 

A variety of metals were found at concentrations above the NYSDEC Limit of Tolerance 

values . Of these metals , chromium and copper appear in a large number of samples and/or 

at concentrations greater than the criteria value. Their maximum concentrations are 4170 

mg/kg and 2640 mg/kg, respectively . Two sediment samples collected from the pond (SD4-2 

and SD4-3) had concentrations of chromium, copper, and zinc that exceeded the NYSDEC 

sediment criteria values for protection of aquatic life. 
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Two volatile organic compounds methylene chloride and acetone were detected in two and 

four samples , respectively. These compounds are common laboratory contaminants and can 

be potentially attributed to the laboratory and not site conditions. 

3.1.2 Environmental Fate of Constituents at SEAD-4 

The potential contaminants of concern at SEAD-4 are metals, SVOCs (SVOCs), pesticide 

compounds, PCB compounds, and explosive compounds and their environmental fate is 

discussed below. The discussion is meant to present general information on the fate of the 

potential contaminants of concern. Further discussion of these potential contaminants of 

concern, and all contaminants of concern at SEDA, is presented in the Generic Installation 

RI/FS Workplan that serves as a supplement to this RI/FS Project Scoping Plan. A summary 

of fate and transport characteristics of selected SVOCs is presented in Table 3-6. 

3.1.2.1 Metals 

In general, metals tend to be persistent and relatively insoluble in the environment. The 

behavior of heavy metals in soil is unlike organic compounds in many aspects. For example, 

volatilization of metals from soil is not considered a realistic mechanism for contaminant 

migration and is not considered here. However, leaching and sorption will be considered. 

Leaching of heavy metals from soil is controlled by numerous factors . The most important 

consideration for leaching of heavy metals is the chemical form of the metal (base metal or 

cation) present in the soil. The leaching of metals from soil is substantial if the metal exists 

as a soluble salt. Metallic salts have been identified as a component of such items as tracer 

ammunition, ignitor compositions, incendiary ammunition, flares, colored smoke and primer 

explosive compositions. In particular, barium nitrate, lead stearate, lead carbonate, and 

mercury fulminate are potential heavy metal salts or complexes which are components of 

ammunition that may have been tested or disposed of at SEDA. During the burning of these 

materials , a portion of these salts oxidize to their metallic oxide forms . In general, metal 

oxides are considered less likely to leach metallic ions than metallic salts. Upon contact with 

surface water or precipitation, the heavy metal salts may be dissolved, increasing their mobility 

and increasing the potential for leaching to the groundwater. 

Heavy metals may also exist in the base metallic form as a component of the projectiles tested 

or disposed of at SEDA. Bullets are composed mainly of lead, which may contain trace 

amounts of cadmium and selenium. Metals which exist in base metallic form, bullet or 

projectile casings for example, will tend to dissolve much more slowly than the metallic salts . 
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>-Methvlphenol 
4-Methylphenol 
12,4-Dimethylphenol 
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Na1>hthalene 
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Butylbenzvlphthalate 
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Bis/2-Ethvlhexyl)phthalate 
Di-ni-octylphthalate 
Benzo<b )fluoranthene 
Benznll,\fluoranthene 
Benzo/ a \nvrene 
lndeno(l ,2,3-cd)ovrene 
Dibenz(a,h)anthracene 
Benzo(g,h,il=rvlene 
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TABLE3 -6 

SUMMARY OF FA TE AND TRANSPORT PARA METERS FOR SELECTED ORGANIC COMPOUNDS 

SENECA ARMY DEPOT ACTIVITY 

VAPOR HENRY'S LAW 
SOLUBILITY PRESSURE CONSTANT Koc 

lm~/1\ lmmH~\ latm-m'/mol) (mli!!l Kow 

93000 0.341 4.54E-07 1.42E+-OI 2.88E+-OI 
25000 0.24 l.50E-06 2.74E+-02 8.91E+-OI 

0.11 4.43E-07 2.67E+-02 8.51E+-Ol 
4200 0.0573 2.38E-06 2.22E+-02 2.63E+-02 
2700 2.48E+-02 7.41E+-Ol 
31.7 0.23 1.15E-03 l.30E+-03 2.76E+-03 
25.4 0.0083 5.80E-05 8.50E+-03 1.30E+-04 
6.74 0.017 4.27E-04 4.16E+-03 l.32E+-04 
1320 0.ot8 3.27E-06 9.20E+-OI l.OOE+-02 
3.42 0.00155 9.20E-05 4.60E+-03 l.00E+-04 

4.16E+-03 l.32E+-04 
240 0.0051 5.09E-06 4.50E+-OI l.00E+-02 
896 0.0035 l.14E-06 1.42E+-02 3.16E+-02 
1.69 0.00071 6.42E-05 7.30E+-03 I .58E+-04 
113 l.40E-06 6.50E+-02 l.35E+-03 

0.006 0.000019 6.81E-04 3.90E+-03 l.70E+-05 
1 0.00021 l.59E-04 l.40E+-04 2.88E+-04 

0.045 0.000195 l.02E-03 l.40E+-04 2.82E+-04 
13 0.00001 2.82E-07 l.70E+-05 3.98E+-05 

0.206 0.0177 6.46E-06 3.80E+-04 7.94E+-04 
0.132 2.50E-06 5.04E-06 3.80E+-04 7.59E+-04 

2.9 8.60E-06 1.20E-06 2.84E+-04 5.89E+-04 
0.0057 1.50E-07 1.16E-06 l.38E+-06 3.98E+-05 
0.0018 6.30E-09 l.05E-06 2.00E+-05 4.07E+-05 

0.285 2.00E-07 3.61E-07 5.90E+-03 9.50E+-03 
3 2.40E+-06 l.58E+-09 

0.014 5.00E-07 1.19E-05 5.50E+-05 l.15E+-06 
0.0043 5.I0E-07 3.94E-05 5.50E+-05 1.15E+-06 
0.0012 0.000568 l.55E-06 5.50E+-06 l.15E+-06 

0.00053 I.OOE-10 6.86E-08 I.60E+-06 3.16E+-06 
0.0005 5.20E-II 7.33E-08 3.30E+-06 6.31E+-06 
0.0007 I.03E-I0 5.34E-08 I.60E+-06 3.24E+-06 

HALF - LIFE 
(davs) BCF 

3-5 1.4-2 
1-3 
1-3 
1-3 9.5-150 

1-110 44-95 
1-3 

4 4.6 

5 
1-3 14-117 

4 65-217 

1-200 

1-3 89-1800 
140-440 
9-1900 

663 
240-680 
160-1900 
Ne1>;.Oe1>;. 

360-610 
910-1400 
220-530 
600-730 
750-940 
590-650 
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TABLE3 -6 

SUMMARY OF FA TE AND TRANSPORT PARAMETERS FOR SELECfED ORGANIC COMPOUNDS 

SENECA ARMY DEPOT ACTIVITY 

SOLUBILITY 
COMPOUND 

Pesticldes/PCBs 
beta-BHC 
2amma-BHC !Lindane) 
Heptachlor 

~ldrin 
Endosulfan I 
IHeptachlor epoxide 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin aldehyde 
alpha-Chlordane 
Aroclor-1254 
,\roclor-1260 

Explosives 
IHMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobcnzene 
Tetrvl 
2,4,6-Trinitrotoluene 
4-amino-2,6-Dinitrotoluene 
2-amino-4 ,6-Dinitrotoluene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 

N2la 
Koc - organic carbon partition coefficient 
Kow - octanol-W2ilcr partition coefficient 

BCP - bioconccntration factor 
Neg. Deg, - Negligible Biodegradation 

ll.mmlw;. 
I. ]RP Toxicology Ouidc 

(mnm 

0.24 
7.8 

0.18 
0.18 
0.16 
0.35 

0.195 
0.04 

0.024 
0.07 
0.16 
0.16 

0.005 

0.56 
0.012 

0.0027 

66 
50 
35 

470 

130 

182 
270 

2. Ba.sics of Pu.mp.and-Treat Oround-Watcr Remediation Technology (EPA, 1990). 
3. H,mdbook of Enviroruncntal Pate and Exposure Data (Howard, 1989). 

◄. Soil Oicmistry ofHazardous Materials (Dragun, 1988) 

VAPOR 
PRESSURE 

tmmBPl 

2.80E-07 
0.00016 

0.0003 
6.00E-06 
0.00001 

0.0003 
1.78E-07 
6.50E-06 
2.00E-07 
0.00001 

2.00E-09 

5.50E-06 

0.00001 
0.00008 

0.000041 

3.90E-09 
4.lOE-09 
2.20E-04 

0.0001 

0.QJ8 

0.0051 

S. Ha.urdou., Waste Treatment, St.oraae, and Disposal Facilities, Air Emissions Models (EPA, 1989). 
6. USATHAMA, 1985 
7. Values for Koc not found were estimated by: logKoc - 0.544logKow + 1.377 (Dragun, 1988). 

H,\ENOISENECAISCOPINOISEAD-4\TBL3-6.WK3 

HENRY'S LAW 
CONSTANT Koc 
latm-m'imoll lml/ol Kow 

4.47E-07 3.80E+-03 7.94E+-03 
7.85E-06 !.08E+-03 7.94E+-03 
8.19E-04 l.20E-04 2.5 IE+-04 
l.60E-05 9.60E+-04 2.00E+-05 
3.35E-05 2.03E+-03 3.55E+-03 
4.39E-04 2.20E+-02 5.0IE+-02 
4.58E-07 l.70E+-03 3.16E+-03 
6.80E-05 4.40E+-06 1.00E+-07 
4.17E-06 1.9IE+-04 2.18E+-05 
7.65E-05 2.22E+-03 4.17E+-03 
3.l0E-05 2.40E+-05 3.60E+-05 

2.33E+-03 4.57E+-03 
5.13E-04 2.43E+-05 l.55E+-06 

9.63E-06 l.40E+-05 2.09E+-03 
2.70E-03 4.25E+-04 I.07E+-06 
7.lOE-03 1.30E+-06 l.38E+-07 

5.08E+-02 l.30E-0l 
2.00E-05 5.38E+-02 7.80E-0l 
1.30E+-O0 5.20E+-02 

I.50E+-02 4.17E+-01 

l.37E-06 5.34E+-02 I.90E+-O0 

3.27E-06 2.49E+-02 !.00E+-02 
5.09E-06 2.0IE+-02 l.00E+-02 

HALF - LIFE 
(davsl BCF 

Ne2. De2. 250 
Ne2. De2. 3600-37000 
Ne2. De2. 3890-12260 

Ne2. De2. 851-66000 
Ne2. De2. 3-10000 
Neg.Deg. 110000 
Ne2. Dee. 1335-49000 

Neg. De2. 38642-110000 

Nee. Dee. 400-38000 
42 10E4-1 0E6 

Ne2. Dee. 10E4-10E6 

4 4.6 
5 
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Oxidation and reduction involves the change of the valence state of the metals and has a large 

influence on the other fate mechanisms. A good example of the variation in contamination 

fate due to oxidation and reduction changes is iron. Iron (Fe) normally exists in one of two 

valence states, + 2 and + 3 [Fe(II) and Fe(III)]. Fe(II) is far more soluble than Fe(III) and 

therefore has a greater mobility . 

Soil pH is often correlated with potential metal migration. If the soil pH is greater than 6.5, 

most metals are fairly immobile, particularly those normally present as cations. This is because 

at higher pH values, metals form insoluble carbonate and hydroxide complexes . Metals would 

be most mobile in highly acidic soil (pH of less than 5) . 

A RI was performed at the Open Burning (OB) Grounds at SEDA in 1992 for which over 

50 surface soil samples and over 300 subsurface soil samples were collected. The pH values 

of the surface soil samples ranged from 5 to 8.4, and the subsurface soil samples had values 

ranging from 7 to 9 (Parsons ES, 1994). The soil at the OB Grounds is lithologically similar 

to the soil at the Munitions Washout Facility, therefore, metals in the soil at the Munitions 

Washout Facility are expected to be primarily present in insoluble forms. A detailed 

evaluation of select metals (barium, copper, lead, mercury, and zinc) is given below. 

Barium is a highly reactive metal that occurs naturally only in the combined state. Most 

barium released to the environment from industrial sources is in forms that do not become 

widely dispersed . Barium in soil may be taken up to a small extent either by vegetation, or 

transported through soil with infiltration of precipitation. Barium is not very mobile in most 

soil systems. The higher the level of organic matter, the greater the adsorption. The 

presence of calcium carbonate will also limit mobility, since barium will form BaCO3 , an 

insoluble carbonate. In aquatic media, barium is likely to precipitate out of solution as an 

insoluble salt, or adsorb to suspended particulate matter. Sedimentation of suspended solids 

removes a large portion of the barium from surface waters. Barium in sediment is found 

largely in the form of barium sulfate. Bioconcentration in freshwater aquatic organisms is 

minimal. 

Copper is considered to be among the more mobile of the heavy metals in surface 

environments. Seasonal fluctuations have been observed in surface water copper 

concentrations, with higher levels in fall and winter , and lower levels in the spring and 

summer. Copper is not expected to volatilize from water . Since copper is an essential 

nutrient , it is strongly accumulated by all plants and animals, but is probably not biomagnified. 

The degree of persistence of copper in soil depends on the soil characteristics and the forms 

of copper present. For example, in soil of low organic content, soluble copper compounds 

may move into groundwater at a significant rate . On the other hand, the presence of organic 
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complexing agents may restrict movement in soil , and copper may be immobilized in the form 

of various inorganic complexes . Copper is not expected to volatilize from soil. Several 

processes determine the fate of copper in aquatic environments , these being: formation of 

complexes, especially with humic substances; sorption to hydrous metal oxides, clays , and 

organic materials; and bioaccumulation. Organic complexes of copper are more easily 

adsorbed on clay and other surfaces than the free form . The aquatic fate of copper is highly 

dependent on factors such as pH, oxidation-reduction potential, concentration of organic 

matter, and the presence of other metals . With regard to the latter , it has been demonstrated 

that co-precipitation of copper with hydrous oxides of iron effectively scavenges copper from 

solution, although in most surface waters organic materials prevail over inorganic ions in 

complexing copper . 

Lead is extremely persistent in both water and soil. Environmental fate processes may 

transform one lead compound to another; however, lead is generally present in the + 2 

oxidation state, and will form lead oxides . It is largely associated with suspended solids and 

sediment in aquatic systems, and it occurs in relatively immobile forms in soil. Lead which has 

been released to soil may become airborne as a result of fugitive dust generation. 

Elemental mercury is insoluble in water and binds tightly to soil particles giving it a relatively 

low mobility . Bacterial and fungal organisms in sediment are capable of methylating mercury . 

Methyl mercury, which is soluble in water, is a mobile substance and can then be ingested or 

absorbed . Until altered by biological processes, the primary transport method for mercury is 

the erosion and transportation of soil and sediment (Gough, et al ., 1979). Mercury most likely 

exists at SEDA in the elemental state as a result of the testing or demolition of munitions 

containing mercury fuzes . Although a mercury salt, mercury fulminate , was used in the past 

as a priming explosive, it has not been commonly used since 1925 (Dunstan and Bell , 1972), 

and its environmental fate will not be considered at the site. 

Zinc is stable in dry air, but upon exposure to moist air will form a white coating composed 

of basic carbonate. Zinc loses electrons (oxidizes) in aqueous environments . In the 

environment, zinc is found primarily in the +2 oxidation state . Elemental zinc is insoluble ; 

most zinc compounds show negligible solubility as well , with the exception of elements (other 

than fluoride) from Group VII of the Periodic Table compounded with zinc (i .e., ZnCl2 , Znl2) 

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 . 
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Zinc has a tendency to adsorb to soil, sediment and suspended solids in water . Adsorption 

to sediments and suspended solids is the primary fate for zinc in aqueous environments, and 

will greatly limit the amount of solubilized zinc. Zinc is an essential element and, therefore, 

is accumulated by all organisms. Zinc concentrations in air are relatively low except near 

industrial sources . Volatilization is not an important process from soil or water. 

3.1.2.2 Semivolatile Organic Compounds 

The following information was obtained from the document, "Management and Manufactured 

Gas Plant Sites, Volume III, Risk Assessment," GRI, May 1988, GRl-87/0260 .3. 

Polynuclear Aromatic Hydrocarbons (PAHs) 

PAH compounds have a high affinity for organic matter and low water solubility. Water 

solubility tends to decrease and affinity for organic material tends to increase with increasing 

molecular weight. Therefore, naphthalene is much more soluble in water than is 

benzo(a)pyrene. When present in soil or sediment, PAHs tend to remain bound to the soil 

particles and dissolve only slowly into groundwater or the overlying water column. Because 

of the high affinity for organic matter, the physical fate of the chemicals is usually controlled 

by the transport of particulates . Thus, soil, sediment and suspended particulate matter (in air) 

represent important media for the transport of the chemicals. 

Because of their high affinity for organic matter, P AH compounds are readily taken up 

(bioaccumulated) by living organisms. However, organisms have the potential to metabolize 

the chemicals and to excrete the polar metabolites . The ability to do this varies among 

organisms . Fish appear to have well-developed systems for metabolizing the chemicals. The 

metabolites are excreted . Shellfish (bi-valves) appear to be less able to metabolize the 

compounds. As a result, while PAH compounds are seldom high in fish tissues, they can be 

high in shellfish tissues. 

Several factors can degrade PAH compounds in the environment. Biodegradation on soil 

microorganisms is an important process affecting the concentrations of the chemicals in soil, 

sediment and water. Volatilization may also occur. This mechanism is effective for the lighter 

molecular weight compounds . However, the volatilization of higher molecular weight PAH 

compounds occurs slowly . 
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Phenolic Compounds 

These compounds are highly water soluble and, therefore, easily leach from soil environments 

into the underlying groundwater. They are not persistent in surface water environments. 

Phenolic compounds are not as volatile as benzene, xylene or toluene, but can volatilize at 

a moderate rate . Therefore, there may be some potential for exposure to gases. Non­

chlorinated phenolic compounds are not readily bioaccumulated by terrestrial or aquatic biota 

(GRI-87 /0260 .3). 

3.1.2.3 Pesticide and PCB Compounds 

This section discusses only selected pesticides and PCBs that are suspected to be applicable 

to SEDA. It is not meant to present a complete summary of all possible pesticides and PCBs 

that could be found at SEDA . 

Chlordane 

The following information was obtained from "Handbook of Environmental Fate and 

Exposure Data for Organic Chemicals , Vol. III, Pesticides (ed. Philip H. Howard, Lewis 

Publishers, 1991) . 

Chlordane has been released in the past into the environment primarily from its application 

as an insecticide. Technical grade chlordane is a mixture of at least 50 compounds . If 

released to soil , chlordane may persist for long periods of time. Under field conditions, the 

mean degradation rate has been observed to range from 4.05-28.33 %/yrwith a mean half-life 

of 3 .3 years. Chlordane is expected to be generally immobile or only slightly mobile in soil 

based on field tests, soil column leaching tests and estimated Koc estimation; however, its 

detection in various ground waters in NJ and elsewhere indicates that movement to ground 

water can occur. Adsorption to sediment is expected to be a major fate process based on soil 

adsorption data, estimated Koc values (24,600-15,500), and extensive sediment monitoring 

data. The presence of chlordane in sediment core samples suggests that chlordane may be 

very persistent in the adsorbed state in the aquatic environment. 

If released to water , chlordane is not expected to undergo significant hydrolysis , oxidation or 

direct photolysis . Sensitized photolysis in the water column may be possible, however . The 

observation that 85 % of the chlordane originally present in a sealed glass jar under sunlight 

and artificial light in a river die-away test remained at the end of two weeks and persisted at 

that level through week 8 of the experiment; this indicates that chlordane will be very 

persistent in aquatic environments . 
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found in six samples. Therefore, these compounds can be potentially attributed to the 

laboratory and not site conditions . 

Groundwater Investigation 

Five monitoring wells were installed as part of the ESI conducted at SEAD-4. The locations 

are shown in Figure 3-8 . The monitoring wells were located as follows : 

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

• MW4-2 was installed downgradient of the suspected leach field location 
• MW4-3 was installed directly downgradient of the former Munitions Washout Facility 

Building 

• MW4-4 was installed downgradient of the pond 
• MW4-5 was installed in the location of the former Munitions Washout Facility 

Building 

All monitoring wells were constructed so that the entire thickness of the aquifer was screened. 

Following installation and development, one groundwater sample was collected from each 

monitoring well. 

Groundwater at the site has been impacted by metals . The seven metals antimony, beryllium, 

cadmium, iron, magnesium, manganese, and sodium were found in one or more of the 

groundwater samples at concentrations above the standard values . Antimony was detected 

in the groundwater samples collected from MW4-2 an MW4-4 at concentrations of 39.3 J 

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

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

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

Human exposure result primarily from food . 

Endosulfan 

The following information was obtained from "Handbook of Environmental Fate and 

Exposure Data for Organic Chemicals , Vol. III , Pesticides (ed . Philip H. Howard, Lewis 

Publishers , 1991). 

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

Technical endosulfan is composed of a-endosulfan and /3-endosulfan. Release of endosulfan 
isomers to soil will most likely result in biodegradation and in hydrolysis, especially under 

alkaline conditions . Endosulfan isomers on the soil surface may photolyze . Volatilization and 

leaching are not expected to be significant due to the high estimated soil-sorption coefficients 

of the isomers . When release to water , endosulfan isomers are expected to hydrolyze readily 

under alkaline conditions, and more slowly at neutral and acidic pH values (a half-lives =35.4 
and 150.6 days for pH 7 and 5.5 , respectively; /3 half-lives=37.5 and 187.3 days for pH 7 and 
5.5 , respectively) . Volatilization and biodegradation are also expected to be significant. 

Endosulfan released to the atmosphere will react with photochemically generated hydroxyl 

radicals with an estimated half-life of 1.23 hr. Bioconcentration of endosulfan is expected to 

be significant. Isomers of endosulfan are contaminants in air , water , sediment, soil , fish and 

other aquatic organisms , and food. Human exposure results primarily from food , and by 

occupational exposure. 

DDT 

The following information was obtained from "The Installation Restoration Program 

Toxicology Guide, " Vol. III, Arthur D. Little, Inc . June 1987. 

From 1946 to 1972, DDT was one of the most widely used agricultural insecticides in the 

world. During this time, DDT played an important role in many phases of agriculture and in 

the eradication of malaria, typhus and plague. As of January 1, 1973, all uses of DDT in the 

United States were cancelled with the exception of emergency public health however, it is still 

used extensively in some tropical countries . 

DDT is expected to be highly immobile in the soil/groundwater environment when present 

at low dissolved concentrations . Bulk quantities of DDT dissolved in an organic solvent could 
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be transported through the unsaturated zone as the result of a spill or improper disposal of 

excess formulations. However, the extremely low solubility of DDT and its strong tendency 

to sorb to soil results in a very slow transport rate in soil. 

In general transport pathways can be assessed by using an equilibrium-partitioning models. 

These calculations predict the partitioning of low soil concentrations of DDT among soil 

particles, soil water, and soil air. Due to its strong tendency to sorb to soil, virtually all of the 

DDT partitions to the soil particles of unsaturated top soil , with negligible amounts associated 

with the soil water or air. Even in saturated deep soil, which is assumed to contain no soil 

air and a smaller organic carbon fraction, almost all of the DDT is retained on the soil. 

DDT is characterized by a strong tendency to sorb to organic carbon. Kadeg et. al. report 

an arithmetic mean Koc of 670,200 for 17 reported values; the corresponding geometric mean 

was log Koc = 5.48 . As with all neutral organic chemicals, the extent of sorption is 

proportional to the soil organic carbon content. In soil with little organic carbon (e.g., clays) 

the extent of sorption may also depend upon soil properties such as surface area, cation 

exchange capacity and degree of hydration. 

The apparent sorption of DDT to soil and sediment is lessened, and thus its mobility is 

enhanced by the presence of dissolved organic matter in solution. Caron et. ill.:. found the 

sorption of DDT to a natural freshwater sediment to be reduced by 75 % in the presence of 

6.95 mg/L of dissolved organic carbon (in the form of humic acid extracted from another 

sediment). Using p,p'-DDT, Chiou ~ ill.:. observed the apparent water solubility to be 

significantly enhanced (roughly 2-5 times) in the presence of 100 mg/L of hurnic and fulvic 

acids. (Sorption will decrease with increasing water solubility). The partitioning of p,p'-DDT 

between soil-derived humic acid and water was approximately 4 times greater than with soil 

fulvic acids and 5-7 times greater than with aquatic (freshwater) humic and fulvic acids. These 

findings indicated that the mobility of DDT in natural waters may be several times greater 

than predicted (though probably still small) when the effect of dissolved organic matter is 

present. In waters containing large concentrations of dissolved organic material, such as 

swamps and bogs, this may be especially important. 

The vapor pressure of DDT at 25°C has been given as 2.6 x 10-10 atm with estimates of its 

Henry's law constant at 25°C ranging from 2.8 x 10-5 to 2.0 x 10-6 atm · m3/mol. Volatilization 

is expected to be an important loss process in aquatic environments with the half-life for DDT 

on the order of several hours to several days. The presence of sediment particles, which 

would adsorb DDT from solution, would significantly reduce volatilization losses. 

In soil, volatilization is much slower. Jury et ill.:. using soil of 1.25 % organic carbon to which 
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DDT was applied uniformly to a depth of 1 cm at the rate of 1 kg/hectare, calculated 

volatilization half-lives of 497 and 432 days when water evaporation rates were 0.0 and 5.0 

mm/day , respectively . The corresponding figures when the same quantity of DDT was mixed 

to a depth of 10 cm were 2300 and 2069 days. 

Similar results were obtained by Lichtenstein fil fil. who studied the persistence of technical 

DDT (84% p,p', 15% o,p') in agricultural loam soil with crops over a 15 year period. 

Calculated half-lives for both isomers fell between 4 .0 and 4. 7 years for DDT applied at 10 

pounds/acre; somewhat longer half-lives were measured for applications of 100 pounds/acre. 

These half-lives should be taken as upper limits of the volatilization rate since other processes 

such as leaching and degradation contribute to the DDT loss. 

In tropical soil, the loss of DDT has been found to be much more rapid. El Zorgani found 

a half-life of less than three weeks for DDT applied at an initial concentration of 6.65 ppm 

to the soil surface beneath a cotton crop in the Sudan. The loss of the o,p' isomer was 

several times greater than for the p,p' isomer; and insignificant fraction of the loss could be 

accounted for by conversion to p,p'-DDE. A half-life 110 days has been reported for DDT 

in Kenya where it was found to sublime directly into the atmosphere without conversion to 

DDE. 

The rate at which DDT degrades in the soil/groundwater environment is dependent on the 

conditions under which it is present. The pH strongly affects the rate of aqueous hydrolysis. 

Over the pH range typical of natural waters (pH 5-9), Wolfe fil fil . found the pseudo-first­

order rate constant (k.ii,.) at 27°C could be expressed as: 

k.ii,. = 1.9 X 10-9 + 9.9 X 10-3 • [Off] 

where k.ii,, is in s-1 and [Off], the concentration of the hydroxide ion, is in moles/liter. 

Hydrolysis half-lives of roughly 81 days, 8 years and 12 years at pH 9, 7, and 5, respectively, 

result from the rate constant obtained from this equation. The hydrolysis product of p,p' -

DDT is p,p'-DDE. 

A photolysis half-life of 5 days was measured for DDT when it was present in natural water 

exposed to summer sunlight, although no photolysis was observed when the chemical was 

present in pure water. Again, p, p' -D DE is a degradation product. Chen fil fil. observed a 

similar half-life of 8 days for p,p'-DDT applied as a thin film (0.67 µg/cm½ to glass plates and 

exposed to light of environmentally important wavelengths (maximum intensity at 300 nm) . 

The degradation of DDT by ultraviolet light was found to be more effective when the DDT 

was present in humus-free soil than in soil containing humus . 
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DDT has been found to undergo abiotic , reductive dehalogenation to DDD in the presence 

of Fe(II) porphyrin . It has been suggested that the Fe(III) porphyrin, which results from the 

oxidation of the Fe(II) porphyrin in this process , is reconverted to the Fe(II) porphyrin in the 

presence of reduced organic material. Dehydrochlorination of DDT to DDE (removal of a 

hydrogen and chlorine atom to form a double bond) has also been observed in model systems 

containing reduced porphyrins and in the natural environment. 

Gambrell et fil. found the degradation of DDT to be little affected by pH but greatly affected 

by redox conditions. Under strongly reducing conditions (Eh = 150 mV), over 90% of the 

DDT was degraded within a few days. The authors note that this is an unusually rapid rate . 

The half-life for the decomposition of DDT in aerobic soil has been reported to be in the 

range of 10-14 years compared to half-lives of 28-33 days in moist soil incubated under 

anaerobic conditions. DDE is the major degradation product in aerobic soil , and it is believed 

to be produced predominantly by chemical processes. Under anaerobic conditions DDD is 

the major metabolite. 

The bacterial and fungal cometabolism of DDT has been observed in the laboratory and has 

been suggested to be potentially important in the field as well. In these reactions, bacteria 

which are not able to use DDT as their sole carbon source grow on non-chlorinated analogues 

of DDT, but degrade DDT in the process . 

Information on the fate and transport parameters of DDT (i .e., solubility, vapor pressure, 

Henry's Law Constant, Koc, K.iw, half-life and BCF) are provided in Table 3-1. 

DDD 

The following information was obtained from "The Installation Restoration Program 

Toxicology Guide," Vol. III , Arthur D. Little, Inc. June 1987. 

DDD, no longer manufactured commercially , is still found as an impurity in the pesticide 

DDT and the miticide dicofol. It is also the major breakdown product of DDT under 

anaerobic conditions. The p,p' isomer of DDD is the third largest component of the technical 

DDT product after the two DDT isomers accounting for > 4 % of the mixture . It is present 

in somewhat lower concentrations in dicofol. In one study of several dicofol products , DDD 

was present in amounts ranging from 0.1 to 2.5 % of the amount of dicofol. 

Like DDT, DDD is expected to be highly immobile in the soil/groundwater environment when 

present at low dissolved concentrations. Bulk quantities of DDD dissolved in an organic 
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solvent could be transported through the unsaturated zone as a result of a spill or the 

improper disposal of excess formulations. However, the extremely low solubility of DOD and 

its strong tendency to sorb to soil organic carbon results in a very slow transport rate in soil. 

In general, transport pathways can be assessed by using an equilibrium partitioning models. 

These calculations predict the partitioning of low soil concentrations of DOD among soil 

particles, soil water, and soil air. Due to its strong sorption to soil, virtually all of the DOD 

partitions to the soil particles of unsaturated top soil and negligible amounts to the soil air 

or water. Even in saturated deep soil , which is assumed to contain no soil air , and a smaller 

organic carbon fraction, almost all of the DOD is retained on the soil. 

ODD, like DDT, is characterized by a strong tendency to sorb to soil organic carbon. While 

only one measured Koc value for DOD was found (log Koc = 5.38) it is consistent with the 

value obtained for DDT, as would be expected based on the similarity of their structures and 

their octanol water partition coefficients (ODD log K0 w = 5.56). As with all neutral organic 

chemicals, the extent of DOD sorption is proportional to the soil organic carbon content. In 

soil with little organic carbon (e .g., clays), the extent of sorption may also depend upon such 

soil properties as surface area, cation exchange capacity, and degree of hydration . 

The sorption of DOD to soil is lessened and thus its mobility is enhanced by the presence of 

dissolved organic matter in solution. The apparent solubility of DDT was increased several 

times in solutions containing humic and fulvic acids . Because the sorption behavior of ODD 

is expected to be much like that of DDT, its mobility in natural waters may be several times 

greater than predicted (though probably still small) if dissolved organic matter is present. In 

waters containing large concentrations of dissolved organic matter, such as swamps and bogs, 

this may be especially important. 

The vapor pressures of the p,p' and o,p' - isomers of DOD at 30°C have been measured as 

1.3 x 10-9 and 2.5 x 10-9 atm, respectively . The Henry's law constant estimated by use of the 

average vapor pressure of the two isomers and an aqueous solubility of 20 ppb is 3. l x 

10-5 
• atm m3/mol. This value is almost identical to that for DDT and roughly an order of 

magnitude less than that for ODE. 

Experimental evidence indicates that DDT volatilization from water occurs at about one-third 

the rate for DDT, which may seem at odds with the similar estimates for the Henry's law 

constants for these two compounds . Given the uncertainties involved in measuring both the 

aqueous solubilities and the vapor pressures of these compounds, from which H is estimated, 
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the findings cannot be considered inconsistent. Using a factor of one-third for the difference 

in the rate of volatilization of DDD and DDT, a volatilization half-life for DDD ranging from 

a day to less than a month has been estimated. 

Volatilization of DDD from soil can be expected to be much slower than from water because 

of the strong tendency of DDD to sorb to soil. Using wet river bed quartz sand in 15 mm 

deep petri dishes, Ware ~ .1!1 - measured volatilization losses of p,p' -DDD (present initially at 

10 ppm) that corresponded to a volatilization half-life of roughly 170 days, slightly more than 

twice that for p,p'-DDT under the same conditions . Because these experiments were 

conducted with a relatively thin layer of soil with a small organic carbon fraction, the actual 

volatilization rate of DDD in the field would be expected to be lower. If the relative 

volatilization rates of DDD and DDT in the field were the same as those observed by Ware 

et fil ., the volatilization half-life of DDD from soil could be assumed to be double the value 

of one to several years for DDT. 

Hydrolysis of DDD can be expected to be extremely slow under environmental conditions . 

Over the pH range typical of natural waters (pH 5-9) , Wolfe ~ fil. found the pseudo-first­

order rate constant (k.,i,,) at 27°C could be expressed as: 

k,,b, = 1.1 x 10·'° + 1.4 x 10-3 · [OH"] 

where k.,i,, is in s·' and [OH"], the concentration of the hydroxide ion, in moles/liter. 

Hydrolysis half-lives of roughly 1.6, 88, and 190 years at pH 9, 7, and 5, respectively, 

correspond to the rate constant estimated from this equation. These estimates are consistent 

with the observations of Eichelberger and Lichtenberg that no DDD, initially present in river 

water at 20 ppb , degraded over an eight week period (within 2.5%). 

No information was found on the photolysis of DDD in natural waters . Direct photolysis of 

DDD (i.e., in pure water) is believed to be slower than that for DDT which is estimated to 

have a half-life of over 150 years . However, DDT in natural water has been estimated to 

have a photolysis half-life of 5 days when exposed to sunlight in mid-June; DDD might be 

expected to have a similar half-life based on the similar structure of the two chemicals . 

Data on the biodegradation of DDD are limited . In aquatic systems , biotransformation is 

believed to be slow, although a model ecosystem study has shown DDD to be more 

biodegradable than either DDT or DDE. The ketone analogue of DDD (i .e., p,p'­

dichlorobenzophenone) has been suggested as the end product of the biodegradation of DDD 

in the environment. DDD undergoes dehydrochlorination to 2,2-bis-(p-chlorophenyl)-1-

chloroethylene, reduction to 2,2-bis-(p-chlorophenyl)-1 -chlorethane, dehydrochlorination to 
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2,2-bis-(p-chlorophenyl)-ethylene , reduction to 1, 1-bis-(p-chlorophenyl)-ethane and eventual 

oxidation to bis-(p-chlorophenyl)-acetic acid (DDA) , the ultimate excretory product of higher 

animals . DDD has also been observed to degrade in anaerobic sewage sludge . 

The above discussion of fate pathways suggests that DDD is moderately volatile, very strongly 

sorbed to soil, and has a high potential for bioaccumulation. Information on the fate and 

transport parameters (i.e. , solubility, vapor pressure, Henry's Law Constant , Koc, K0w , half-life 

and BCF) are provided in Table 3-1. 

DDE 

The following information was obtained from "The Installation Restoration Program 

Toxicology Guide," Vol. III , Arthur D. Little, Inc . June 1987. 

The presence of DDE in the environment is primarily the result of the use of the insecticide 

DDT and the miticide dicofol. DDE is the principal degradation product of DDT under 

aerobic conditions, and it has been found to equal roughly 1-3% of the weight of dicofol in 

the technical mixture . Like DDT, DDE exists as both an o,p ' and a p,p ' isomer, with the o ,p ' 

and the p,p ' isomers of DDT degrading to the respective DDE isomer. Because technical 

DDT consists of 65-80 % p,p' - DDT and 15-21 % o,p' - DDT, the p,p' - DDE isomer might 

be expected to predominate in the environment. In dicofol , however, the o,p' isomer typically 

makes up 80-90% of the DDE present. The two isomers of DDE are considered individually 

below where data are available . 

Like DDT, DDE is expected to be highly immobile in the soil/groundwater environment when 

present at low dissolved concentrations . Bulk quantities of DDE dissolved in an organic 

solvent (e.g., as a contaminant in dicofol) could be transported through the unsaturated zone 

as a result of a spill or improper disposal of excess formulations . However, the extremely low 

solubility of DDE and its strong tendency to sorb to soil would result in a very slow transport 

rate in soil . 

In general , transport pathways can be assessed by using an equilibrium partitioning model. 

These calculations predict the partitioning of low soil concentrations of DDE among soil 

particles, soil water and soil air . Due to its strong tendency to sorb to soil, virtually all of the 

DDE partitions to the soil particles of unsaturated topsoil , with negligible amounts associated 

with the soil water or air. Even in saturated deep soil , which is assumed to contain no soil 

air and a smaller organic carbon fraction, almost all of the DDE is retained on the soil. 
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DDE is characterized by a strong tendency to sorb to organic matter in soil and in sediment. 

Only one value, log Koc = 5 .17 was found in the literature for the soil organic carbon partition 

coefficient. A log Koc value of roughly 5 has been suggested based on log K0w measurements 

of 5.69 for the p,p' isomer and 5.78 for the o,p' isomer. Using the geometric mean of these 

K
0

w values and a regression equation, a log Koc value of 5.41 is estimated. As with all neutral 

organic chemicals, the extent of sorption is proportional to the soil organic carbon content. 

In soil with little organic carbon (e.g.,clays), the extent of sorption may also depend upon soil 

properties such as surface area, cation exchange capacity, and degree of hydration. 

The apparent sorption of DDE to soil and sediment (like that of DDT), is lessened, and thus 

its mobility is enhanced by the presence of dissolved organic matter. DDT concentrations 

were found to be higher in aqueous solutions containing humic and fulvic acids. Because the 

sorption behavior of DDE is expected to be much like that of DDT, its mobility in natural 

waters may be several times greater than predicted (though probably still small) if dissolved 

organic matter is present. In waters containing large concentrations of dissolved organic 

matter such as swamps and bogs, this may be especially important. 

The vapor pressure of p,p'- isomer of DDE at 20°C has been given as 8.7 x 10-9 atm and that 

of the o,p' isomer as 8.2 x 10-9 atm. A somewhat lower value of roughly eight times the vapor 

pressure of DDT has been suggested. Using the average vapor pressures for the two isomers 

to estimate the Henry's law constant, a value of 1.9 x 104 atm • m3/mol is obtained. 

This estimate is roughly an order of magnitude larger than the Henry's law constant for DDT. 

Because volatilization losses for DDT are expected to be important, the same is also true for 

DDE. DDE has been found to volatilize from distilled and natural waters five times faster 

than DDT. Since the volatilization half-life for DDT has been reported to range from several 

hours to several days (see Section 57 .2.1.3) proportionately shorter half-lives would be 

expected for DDE. 

In soil, volatilization of DDE is much slower. Using wet river bed, quartz sand in 15 mm 

deep petri dishes, Ware !,! al. measured volatilization losses of p,p'-DDE (present initially at 

10 ppm) that corresponded to a half-life of roughly 40 days. This value may be more 

indicative of an upper limit of the volatilization rate because soil of higher organic matter 

content would tend to sorb more of the DDE, and the rate of volatilization would be 

expected to be lower from thicker layers of soil. In the same study and under the same 

conditions, the o,p' isomer of DDT took 50% longer to reach half its initial concentration; 

p,p'-DDT took twice as long. This suggests that the volatilization of DDE in the field may 

occur at a rate somewhat greater than that for DDT, which has been found to have a 

volatilization half-life of one to several years. The observation that the volatilization rate of 
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DDE from soil is not several times the rate for DDT, given that it has an order of magnitude 

larger Henry's law constant, may be explained by its strong sorption to soil, which tends to 

impede volatilization. 

DDE is the hydrolysis product of DDT and is quite resistant to further hydrolysis . A 

hydrolysis half-life of over 120 years at pH 5 and 27°C has been given. Thus, hydrolysis is not 

expected to be an environmentally significant process. 

Several studies have examined the aqueous photolysis of DDE. Zepp and Schlotzhauer found 

that DDE in the aqueous phase of sediment suspensions exposed to ultraviolet light of 

wavelength > 300 nm had a half-life of roughly 13 to 17 hours . Under the same conditions, 

DDE equilibrated with sediment for 60 days (i.e., sorbed to the sediment) photodegraded 

much more slowly. To reach 25 % of its initial concentration, roughly seven half-lives were 

needed instead of the expected two, and little further degradation occurred . The authors 

suggested that over time, part of the DDE diffused into the sediment particles and became 

unavailable for photolysis. Chen ~al.found the thin film photodegradation rate of p,p'-DDE 

to be about 90% of that for p,p'-DDT, and the half-life of DDE in aquatic systems at 40°N 

latitude has been estimated to range from one day in summer to six days in winter. These 

findings suggest that photolysis of DDE may be an important loss process, as it is for DDT. 

However, for photolysis to occur, the chemical must be exposed to sunlight, which often is not 

the case for a large fraction of the amount sorbed to soil or deep sediment. 

The biological degradation of DDE in aquatic environments is believed to occur very slowly 

if at all. In modeling the fate of DDE in a quarry, Di Toro and Paquin considered 

biodegradation to be insignificant compared to loss by photolysis and volatilization. The half­

life for biodegradation in sediments has also been found to be extremely slow. Using 

radiolabeled p,p'-DDE mixed with river sediment, Lee and Ryan measured a half-life of 1100 

days based on the evolution of CO2 . In short, photolysis appears to be the only degradation 

process that affects DDE significantly under environmental conditions . 

Information on the fate and transport parameters (i.e.,solubility, vapor pressure, Henry's Law 

Constant, Koc, K0w, half-life and BCF) are provided in Table 3-1. 

Aroclor PCBs 1016, 1242, 1254, 1260 

The following information was obtained from "The Installation Restoration Program 

Toxicology Guide", Vol. II , Arthur D. Little, Inc., June 1987. 

July 1996 
Page 3-56 

K :\Seneca\R IFS\SEAD41Sec1-3 



I 



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

This section encompasses a general review of the environmental fate of polychlorinated 

biphenyl (PCBs) mixtures marketed in the U.S. under the name Aroclor (Aroclor 1016, 1242 , 

1254, and 1260). 

Aroclor compounds are very inert, thermally and chemically stable compounds with dielectric 

properties . They have been used in nominally closed systems as heat transfer liquids, 

hydraulic fluids and lubricants , and in open-ended systems in which they came in direct 

contact with the environment as plasticizers, surface coatings , inks , adhesives , pesticide 

extenders and for microencapsulation of dyes for carbonless duplicating paper. In 1974, use 

of PCBs in the United States was limited to closed systems, i.e.,approximately 70% of PCBs 

produced were used in capacitors while the remaining 30% were utilized in transformers. 

The environmental behavior of the Aroclor mixtures is a direct function of their relative 

composition with respect to the individual chlorinated biphenyl species . It is important to 

remember that Aroclor formulations are mixtures and the physical properties and chemical 

behavior of mixtures cannot be precisely defined . The individual PCBs in a pure state are 

generally solids at room temperature ; however, due to melting point depression, Aroclor 

mixtures are oily to resinous liquids at ambient temperatures . 

Individual PCBs vary widely in their physical and chemical properties according to the degree 

of chlorination and position of the chlorines on the biphenyl structure . In general , as chlorine 

content increases , adsorption increases while transport and transformation processes decrease . 

Except for Aroclor 1016, the last two digits in the Aroclor number identification denote the 

approximate chlorine content by weight percent. The specific PCB distribution measured in 

environmental samples may be distorted and may not correspond to the specific Aroclor 

mixture responsible for the contamination. For this reason, most of the fate and transport 

discussion will focus on the chlorinated biphenyl species rather than the Aroclor mixtures . 

In general , transport pathways can be assessed by using an equilibrium partitioning model. 

These calculations predict the partitioning of low soil concentrations of the PCB mixtures 

among soil particles , soil water and soil air ; portions associated with the water and air phases 

of the soil have higher mobility than the adsorbed portion. Estimates for the unsaturated 

topsoil model indicate that almost all ( > 99. 99 % ) of the Aroclor formulations are expected 

to be associated with the stationary phase . Much less than 1 % is expected to partition to the 

soil-water phase ; therefore, only a small portion would be available to migrate by bulk 

transport (e.g ., the downward movement of infiltrating water), dispersion and diffusion. An 

insignificant portion of the Aroclor formulations is expected in the gaseous phase of the soil ; 

diffusion of vapors through the soil-air pores up to the ground surface is not expected to be 

important . In saturated, deep soil (containing no soil air and negligible soil organic carbon), 
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sorption is still expected to be the most significant fate process. Overall , groundwater 

underlying PCB-contaminated soil is not expected to be vulnerable to contamination. 

Adsorption to soil and sediment is the major fate process affecting PCBs in the environment. 

PCB sorption has been studied and reviewed in a number of reports. In general, the rate of 

adsorption by soil materials was found to be rapid and conformed to the Freundich adsorption 

equation; adsorption capacity was highly correlated with organic content, surface area, and 

clay content of the soil materials; PCBs were reported to be unable to penetrate into the 

inner surfaces of clay materials . Desorption of sorbed PCB is not expected to be rapid. 

Distribution coefficients for PCBs on suspended solids in Saginaw Bay have been reported 

to range from 4 x 104 to 9 x 104
. In general, higher chlorinated isomers are more strongly 

sorbed; however, preferential adsorption is also dependent on ring position of the substituted 

chlorine; values for Koc range from approximately 105 for dichlorobiphenyl to 109 for 

octachlorobiphenyl. 

Experimental studies on the mobility of Aroclor 1242 and 1254 in soil materials indicate that 

these PCBs were adsorbed strongly and remained immobile when leached with water or 

aqueous leachate from a waste disposal site. However, they were found to be highly mobile 

when leached with carbon tetrachloride. The mobilities of the PCBs were highly correlated 

with their solubilities in the leaching solvent and the organic content of the soil material. It 

should be noted that even with carbon tetrachloride, a high percentage of the PCBs were 

retained on the soil while some moved with the solvent front. 

Additional studies were performed using different solvents and varying amounts of water . 

Relatively small amounts of water (9 % ) in methanol were shown to significantly reduce the 

mobility of PCBs compared to the mobility in the pure solvent. 

In summary , the available data indicate that sorption of PCBs, particularly the higher 

chlorinated biphenyls onto soil materials, will be rapid and strong. In the absence of organic 

solvents, leaching is not expected to be important, and PCBs are expected to be immobile in 

the soil/groundwater system; PCBs will be much more mobile in the presence of organic 

solvents . In the case of large spills of PCB/solvent mixtures, the soil and aqueous phases may 

become saturated resulting in a separate oily phase which may be more mobile. 

Transport of PCB vapors through the air-filled pores of unsaturated soil is not expected to 

be a rapid transport pathway . Modeling results indicate that a very small fraction of PCB 

loading will be present in the soil-air phase. On the other hand , volatilization (mostly from 

aqueous systems) and atmospheric transport are thought to account for the widespread, almost 
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ubiquitous, distribution of PCBs in the environment. Several studies have shown that vapor 

phase transport can be a significant process for loss of PCBs from water bodies. Adsorption 

to organic matter , however, has been shown to compete strongly with volatilization. 

Adsorption onto suspended sediment has been presented as an explanation for the lower rates 

of volatilization exhibited for natural water bodies compared to estimated rates. Volatilization 

from soil was reported to be slow compared to volatilization from sand or PCB solution. 

Calculated half-lives for the volatilization of Aroclor 1242, 1248, 1254, and 1260 from 1 mm 

water column have been reported to range from 9.5 hours to 12.1 hours; other authors have 

reported half-lives on the order of 3-4 hours for di- and tetrachlorobiphenyls. Volatilization 

of Aroclor 1260 from river water was reported to be only 67% after 12 weeks; after addition 

of sediment, the loss dropped to 34 % after 12 weeks . The Henry's law constants and 

volatilization half-lives do not vary widely with degree of chlorination of the PCBs . 

The available data indicate that due to low water solubility, volatilization of water-borne PCBs 

not sorbed to sediment or suspended solids may be significant; when sorbed to soil/sediment, 

volatilization will be drastically reduced. However, since other fate and transport processes 

in the soil environment are relatively slow, volatilization of PCBs sorbed on surface soil may 

occur . Elevated airborne concentrations of PCBs have been measured near PCB disposal 

area. 

PCBs have been reported to be strongly resistant to chemical degradation by oxidation or 

hydrolysis . However, they have been shown to be susceptible to photolytic and biological 

degradation. Baxter and Sutherland have shown that successive biochemical and 

photochemical processes contribute to the degradation of PCBs in the environment. 

Experimental results indicate that the highly chlorinated PCBs can be photolytically degraded, 

resulting in the formation of lower chlorinated species and substituted products, as well as 

potential formation of biphenylenes and chlorinated dibenzofurans; the presence of oxygen 

retards the photolytic degradation of PCBs. 

There is some doubt as to the applicability of these photolysis experiments to environmental 

conditions , since they were generally carried out in organic solvents , often in the presence of 

other additives. However, since the rate of photolytic dechlorination is greatest for the highly 

chlorinated species (i .e., those species that are most resistant to biodegradation), photolytic 

degradation, although slow, may be a significant transformation process for these molecules . 

Furthermore, since they are rapidly adsorbed to soil, these highly chlorinated PCBs may be 

concentrated in the surface layers and their actual photolysis rates may be higher than 

expected. 
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Microbial degradation has been reported to be an important transformation process for PCBs. 

In general , the lower chlorinated PCBs were more easily degraded than the higher chlorinated 

species . Position of chlorine substitution on the biphenyl molecule also affected the rate of 

PCB degradation. Biodegradability of PCBs has been reported to be a function of the 

number of carbon-hydrogen bonds available for hydroxylation by microbial oxidation; adjacent 

unchlorinated carbons have been shown to facilitate metabolism through formation of arene 

oxide intermediates. Both aerobic oxidative biodegradation and anaerobic dechlorination have 

been identified as PCB transformation processes in Hudson River sediments. Composting 

studies indicate that aerobic systems exhibited greater PCB reductions than anaerobic systems 

(42 to 48% vs . 18 to 28% reduction after two weeks) . 

The biodegradation of Aroclor 1016, 1242, 1254, and 1260 is a function of their relative 

content of the lower chlorinated biphenyls . Aroclor 1016 and 1242 are largely comprised of 

di- , tri- and tetra-chloro biphenyls , which have been shown to be biodegraded in microbial 

cultures, aquatic systems, and soil at fairly rapid rates. Aroclor 1254 and 1260 are largely 

comprised of higher chlorinated species and are expected to be resistant to biodegradation. 

In fact , Liu reported that an increase of chlorination from monochlorobiphenyls to 

predominantly trichlorobiphenyls (Aroclor 1016 and 1242) and pentachlorobiphenyls (Aroclor 

1254) resulted in a corresponding decrease in degradation from 100 % to 29 % and 19 % , 

respectively ; similar results were reported by other authors. In an experiment with reservoir 

sediment, Aroclor 1254 was degraded approximately 50% in six weeks. Using an acclimated 

semi-continuous activated sludge experiment with 48-hour exposure, degradation rates of 33 % , 

26% and 19% were determined for Aroclor 1016, 1242, and 1254, respectively . 

A study of the fate of Aroclor 1254 in soil and groundwater after an accidental spill showed 

essentially no reduction in Aroclor 1254 concentration due to biodegradation after two years. 

On the other hand, other authors reported moderate biodegradation of Aroclor 1254 in soil 

(40% degraded in 112 d_ays) and no degradation of Aroclor 1260 (primarily hexa- and hepta­

chlorobiphenyls). The presence of the lower chlorinated biphenyls has been shown to actually 

increase the rate of biodegradation of the higher PCBs through co-metabolism. 

In summary , most studies have reported substantial PCB degradation in aqueous solutions ; 

biodegradation rates are greatest for the lower chlorinated species. While adsorption of PCBs 

by soil and competition by native soil organisms may alter the degradation rate, several 

authors have reported substantial PCB degradation in soil systems . Mixed cultures of PCB­

degrading microbes have been isolated from PCB-contaminated soil, suggesting that PCBs will 

be degraded to some extent in the environment. 
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3.1.2.4 Explosives 

Table 3-6 presents the information which will serve as a basis for understanding the likely 

environmental fate of explosives at SEDA. The chemical class of the compounds identified 

in Table 3-6 is considered to be semivolatile. This is based upon the high molecular weights 

of these compounds and their low vapor pressures, typical of most SVOCs. The most volatile 

of the five explosives considered at this site is 2,6-dinitrotoluene (2 ,6 DNT), with a vapor 

pressure of 0.018 millimeters mercury (mm Hg) . Compared to benzene, a volatile compound, 

which has a vapor pressure of 95 .2 mm Hg it is apparent that volatilization of this compound 

is expected to be low, especially in soil which has a high clay content. Soil with a high clay 

content generally has a high, i.e. > 50 % , ratio of water filled to air filled porosity, therefore, 

there is a small amount of air space through which vapor can migrate . Compounds such as 

RDX and HMX have extremely low vapor pressures and would not volatilize through the soil. 

Consequently, volatilization of RDX and HMX are not expected to represent a significant 

environmental pathway. 

The potential for explosives to leach to the groundwater is a complicated consideration and 

influenced by many factors such as solubility, cation exchange capacity (CEC) , clay content 

and percolation rate . For this evaluation, solubility has been considered as the most 

representative parameter for leaching potential. Of the six explosives considered, the most 

soluble of the explosives are the di- and trinitrotoluenes. Their solubilities range from 

approximately 130 mg/I to 270 mg/I. These are similar to the solubilities of organic 

hydrocarbons such as toluene, (500 mg/I), or the xylenes, (150 mg/1) . This range of solubilities 

is considered to represent a moderate degree of leaching potential . Compounds which would 

represent a high degree of leachibility, i.e. , high solubility, would be methylene chloride, 

(20,000 mg/I), benzene (1780 mg/I) and TCE, (1100 mg/1). The solubilities of HMX and 

RDX are approximately four times less than that for the di- and trinitrotoluenes and therefore 

represent a smaller potential for leaching. 

A review of the melting points of these compounds indicates that explosives are solids at room 

temperature and therefore would not migrate through soil as separate liquid phases . Instead, 

as precipitation interacts with these solid residues a small portion would dissolve or erode 

away. Complete leaching would require a long interaction period . 

Field studies have confirmed the long-term potential for leaching of explosives into the 

groundwater. An evaluation of the critical parameters affecting the migration of explosives 

through soil indicated that at a former propellant manufacturing facility, 2 ,4-DNT leached 

from soil contaminated with smokeless powder for over 35 years after cessation of operations 

(USATHAMA, 1985) . At another facility, leaching of 2,4-DNT into groundwater from 
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former burning grounds has been documented to occur for as long as 10 years after operations 

had been discontinued . 

Another factor to examine is the tendency of explosives compounds to adsorb to the soil. 

The compounds considered in this evaluation show Koc values which range from approximately 

100 to 500 mL/g. The SEDA site soil has been shown to possess a high percentage of fines 

including clay, thereby increasing the sorption potential of these compounds to the soil. As 

shown in Table 3-6, for the range of Koc exhibited by explosives , i.e ., 100-500 mL/g, these 

compounds would be considered intermediately mobile. 

Environmental degradation of these parent organic compounds has been shown to occur by 

various investigators . The information available on this subject is substantial and a detailed 

discussion is beyond the scope of this document. However, a review of the available 

information indicates that nitroaromatics and nitroamines are susceptible to environmental 

transformations . Since some of the byproducts of these transformations may be 

environmentally persistent, there is a potential for concern. 

Much of the available research has been conducted on the environmental transformation of 

TNT. Figure 3-10 provides a summary of the identified breakdown products resulting from 

environmental degradation of TNT. Figure 3-11 presents breakdown products which have 

been identified from the breakdown of 2,4-DNT. The environmental fate of RDX is less 

defined than that of the other two compounds previously mentioned . Figure 3-12 provides an 

overview of the expected degradation pathways and the byproducts produced as a result of 

the environmental degradation of RDX. Clearly, the breakdown byproducts which have been 

identified are diverse. Analytical methods have only recently been developed which are 

capable of accurately detecting these compounds. The widespread application of these 

analytical techniques are greatly limited by the availability of standards which are essential for 

the analyses. Responding to the need for accurate analytical procedures and recognizing that 

standards for every breakdown product are not available, USA THAMA has developed 

Method 8330 (A copy of this method is included in Appendix C). This method is intended 

for the analysis of explosive residues in water, soil and sediment. 

3.1.3 Data Summary and Conclusions 

The chemical data collected from the Expanded Site Inspection (ESI) conducted by Parsons 

ES in 1993 and 1994 indicate that there has been a release of hazardous constituents at the 

Munitions Washout Facility . The sources of the release were 1) the wastewater from the 

washout operation that was discharged on site which contained dissolved metals and explosive 

compounds and 2) from different operations related to past land use at the site or operations 

related to the munitions washout facility that may have released pesticides, PCBs and SVOCs . 
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No leach field was identified in this investigation, but three different surface water drainage 

areas were found to have been impacted by high concentrations of contaminants. These three 

areas are a drainage ditch on the northern edge of the site, a pond on the western edge of 

the site and a drainage ditch on the southwestern edge of the site which drains into the pond . 

The pond area has been impacted primarily by metals, the southwestern drainage ditch has 

been impacted by metals and SVOCs, and the northern drainage ditch has been impacted by 

metals , SVOCs, pesticides and PCBs. The area near the former Munitions Washout Building 

has also been impacted by metals and SVOCs, but to a lesser extent than the three surface 

water drainage areas. 

Underground piping structures were found to be associated with the northern drainage ditch 

area and the pond, and the samples collected from the areas between the buildings and the 

water bodies did not contain the high concentrations of the constituents found in the samples 

collected from these water bodies . It has therefore been concluded that wastewater was piped 

into these water bodies rather than discharged onto the surface and allowed to flow into the 

water bodies . 

No piping structures were found to be associated with the southwestern drainage ditch , and 

the chemical analyses of the samples collected from the area between Buildings T30 and 2084 

and the ditch show that both surface and subsurface soil has been impacted by high 

concentrations of metals . This suggests that wastes from Building T30 and 2084 were 

discharged directly onto the ground surface or the smaller drainage swales that flow into the 

southwestern ditch. 

Because all of the drainage areas that were investigated during the ESI have been impacted 

with contaminants, samples should be collected from each of the drainage ditches on site to 

investigate the potential for additional wastewater discharge areas . 

The groundwater samples collected from three of the on-site monitoring wells contained high 

concentrations of metals . The three monitoring wells were located downgradient of the 

former Munitions Washout Building, downgradient of the pond, and downgradient of the 

northern drainage ditch. To determine the extent of the impacts to groundwater from 

seepage from the pond , additional monitoring wells should be installed around the perimeter 

of the pond. Monitoring wells should also be installed to determine whether the groundwater 

has been impacted from wastes that may have been released from the other ammunition 

renovation buildings on-site. 
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From the chemical analyses performed on the 59 samples collected for the ESI, it has been 

concluded the primary contaminants of concern at the Munitions Washout Facility, in order 

of importance, are metals, SVOCs, pesticides/PCBs, and explosives. It is clear that the metals 

that have been detected in high concentrations (antimony, chromium, copper and zinc) are 

on site as a result of the munitions washout operation. While the actual mechanism in the 

washout process that may have been the source of SVOCs is not known, it is probable that 

the SVOCs on site are also a result of the munitions washout operation. The presence of 

pesticides and PCBs, however, is probably not the result of the munitions washout operation. 

Farming was the primary use of the land before the Army bought the land in 1941, so the 

pesticides and PCBs are probably the result of the use of the land for farming . These may 

also be due to related operations at the munitions washout facility, such as vegetation control 

(pesticides) and transformer leakage (PCBs). 

Explosive compounds found on site, along with metals , are clearly the result of the munitions 

washout operation. They were expected to have been among the primary contaminants of 

concern at this site, but explosive compounds were detected in only 4 of the 59 samples 

collected for the ESI and in none of the 70 soil samples collected for the Groundwater 

Contamination Survey conducted by the U.S. Army Environmental Hygiene Agency in 1988. 

The samples in which explosive compounds were detected were each located in different areas 

of the site. One sample was a surface soil sample collected in the location of the former 

Munitions Washout Building, one was a subsurface soil sample collected near the 

southwestern ditch, one was a sediment sample collected in the pond , and one was a stagnant 

water sample collected from the manhole near the northern drainage ditch. Although the 

frequency at which explosive compounds were detected is relatively low, they are still 

considered to be a primary contaminant of concern. This is because they were obviously 

released as a result of the munitions washout operation, and were released at several different 

areas at the facility. Because explosive compounds are generally more soluble and more 

mobile than metals, it is to be expected that explosive compounds would not be as persistent 

and would have had more of a tendency to be transported off site in the thirty years since the 

Washout Facility has been in operation. 

Metals, pesticides and PCBs tend to be relatively immobile, so they may be a threat to 

humans, terrestrial biota, and aquatic biota at the facility. Because SVOCs and explosive 

compounds tend to be more mobile, they may be a threat to humans , terrestrial biota and 

aquatic biota downstream of the facility . 
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3.2 PRELIMINARY IDENTIFICATION OF POTENTIAL RECEPTORS AND 

EXPOSURE SCENARIOS 

This section will identify the source areas, release mechanisms, potential exposure pathways 

and the likely human and environmental receptors at SEAD-4 based upon the conceptual site 

model, which was described in the previous section. 

This section discusses the current understanding of site risks for SEAD-4 . This information 

is used to assess whether sources of contamination, release mechanisms, exposure routes and 

receptor pathways developed in the conceptual site model for SEAD-4 are valid, or if they 

may be eliminated from further consideration prior to conducting a risk assessment. 

Additionally, this information will determine what data are necessary to develop a better 

conceptual understanding of the site, in order that risk to human health and the environment 

can be determined, Applicable or Relevant and Appropriate Requirements (ARARs) can be 

defined, and appropriate remedial actions can be developed. 

A conceptual site model, which is based upon an understanding of historical usage, physical 

site characteristics and current site usage, was developed for SEAD-4 in Section 3 .1. This 

model helped to identify potential source areas , release mechanisms, exposure pathways and 

receptors for the various media investigated during the ESI. The potential source areas , 

release mechanisms , exposure pathways and receptors are discussed in the following 

subsections . 

As of early July 1995, the Base Realignment and Closure Act (BRAC) Commission voted to 

recommend closure of SEDA. The President and Congress have approved the 

recommendations, which became public law on October 1, 1995. According to BRAC 

regulations, future use of the sites will be determined by the Army and the Army will perform 

any additional investigations and remedial actions to assure that any change in intended land 

use is protective of human health and the environment. Thus, although future use scenarios 

are developed for the SEAD-4 risk assessment (Section 3.2.3),the actual future use at SEAD-

4 will be determined by the Army according to the BRAC regulations. The actual future use 

scenario and the required degree of cleanup will be proposed as part of the feasibility study. 

The future plans for the site will be taken into account at that time. 

At this time, the specific details for closure procedures , projected timetables of closure, 
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discussion of the Army's future intention for the sites , and detailed account of notification 

methods to prospective purchasers are unavailable for inclusion in this Workplan. If it is 

decided that the base will be closed, then closure procedures will obtained. 

3.2.1 Potential Source Areas and Release Mechanisms 

The Munitions Washout Facility was in operation from 1948 to 1963. The wastes generated 

from this process included wastewater containing dissolved explosive compounds. The 

wastewater was discharged on site and is considered to have been a source of potential 

contaminants at SEAD-4. Currently, the sources of potential contaminants are the soil into 

which the wastewater leached, and the surface water and sediment in the drainage ditches 

through which the wastewater may ·have flowed . 

The primary release mechanisms acting on the impacted soil would be infiltration and 

percolation to groundwater, and runoff and erosion to surface water and sediment. Wind may 

also release the impacted soil as fugitive dust, but because the area is heavily vegetated, this 

is not expected to be a significant release mechanism. 

3.2.2 Potential Exposure Pathways and Receptors - Current Uses 

The potential exposure pathways from sources to receptors based upon current and future use 

scenarios are shown in Figure 3-9. The potential for human exposure is directly affected by 

the accessibility to the site with the exception of fugitive dust. The Munitions Washout 

Facility is located within the Ammunition Storage Area, so access to the site is restricted. 

There are three primary receptor populations for potential releases of contaminants from 

SEAD-4: 

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

The exposure pathways and media of exposure are described below as they may affect the 

various receptors. The numerical assumptions that will be used in the risk assessment for the 

current use exposure scenario are listed in Table 4-1 of the Generic Installation Rl/FS 

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

Current site workers and visitors could be exposed by way of ingestion or dermal contact to 

surface water or sediment in the drainage ditches or in Indian Creek. Terrestrial biota that 

ingest or come in contact with surface water or sediment in the drainage ditches, the pond 

or Indian Creek may be exposed. Aquatic biota in the drainage ditches or Indian Creek may 

also be exposed . 

3.2.2.2 Dust Inhalation and Dermal Contact 

Contaminated fugitive dust may be released from SEAD-4 due to high winds , vehicle traffic 

through the area, or disturbance of the soil during site use. The receptors of fugitive dust 

releases by way of inhalation and dermal contact are current site workers , visitors and 

terrestrial biota. Because the site is heavily vegetated, the amount of fugitive dust is not 

expected to be significant. 

3.2.2.3 Incidental Soil Ingestion and Dermal Contact 

Incidental ingestion of, and dermal contact with, impacted soil is a potential exposure pathway 

for current site workers, visitors and terrestrial biota. 

3.2.2.4 Ingestion of Groundwater 

The groundwater at SEAD-4 is not used as a drinking water source. It is not anticipated that 

there will be direct exposure to the groundwater from the site under current uses to current 

site workers, visitors or terrestrial biota. 

3.2.3 Potential Exposure Pathways and Receptors - Future Uses 

Under current conditions , access to the site is limited. While strict land use control cannot 

be ensured in future uses , limitations may be imposed through zoning restrictions or deed 

restrictions. Potential future uses of the site include light industrial and unrestricted 

residential or other private development. 

For future uses of SEAD-4, the receptor population that would differ from the above­

mentioned receptors would be on-site residents . For the ingestion of soil, surface water, and 

sediment and dermal contact with surface water and sediment, the receptors would be 
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primarily children. Dermal contact with soil; ingestion of, inhalation of, and dermal contact 

with groundwater; and inhalation and dermal contact with fugitive dust are potential exposure 

pathways for all future on-site residents. 

The numerical assumptions that will be used in the risk assessment for the future use 

exposure scenario are listed in Table 4-1 of the Generic Installation RI/FS Workplan. 

3.3 SCOPING OF POTENTIAL REMEDIAL ACTION ALTERNATIVES 

A comprehensive list of remedial response action alternatives is discussed in the Generic 

Installation RIIFS Workplan that serves as a supplement to this RI/FS Project Scoping Plan. 

3.4 PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT 

AND APPROPRIATE REQUIREMENTS (ARARs) 

A comprehensive list of ARARs is discussed in the Generic Installation RIIFS Workplan that serves 

as a supplement to this RIIFS Project Scoping Plan. 

Identification and refinement of ARARs will be performed during the RI process. As data 

are collected regarding the nature and extent of contamination, site specific conditions , and 

potential use of various remedial technologies, additional ARARs will be selected and existing 

ARARs will be reviewed for their applicability. 

3.5 DATA QUALITY OWECTIVES (DQOs) 

DQOs are discussed in the Generic Installation RIIFS Workplan that serves as a supplement to 

this RIIFS Project Scoping Plan. 

Investigations conducted at SEAD-4, either as part of this RI or additional work, will conform 

with all the stated DQOs. Sampling of groundwater, soil, sediment and surface water will 

generally require Level IV Quality Data. 

3.6 DATA GAPS AND DATA NEEDS 

The data needs for SEAD-4 are a result of the need to meet the DQOs identified in the 

Generic Installation RI/FS Workplan. By media, these data needs are: 
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Groundwater Data 

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

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

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

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

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

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

Surface Water/Sediment Data 

• Determine extent of impacts in the drainage ditches at SEAD-4. 
• Establish potential for contamination of off-site surface water and sediment. 
• Compare SEAD-4 sediment data to sediment background data that has been compiled 

for SEAD-4. 

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

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

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

Soil Data 

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

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

• Compare SEAD-4 soil data to site-wide soil background data that has been compiled 
from 57 background samples obtained from the ESis performed at 25 SEADs and Rls 

completed at the OB Grounds and the Ash Landfill. 

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

• Perform fugitive dust emissions modeling . 
• Establish database to determine compliance with ARARs, to perform baseline risk 

assessment and to develop remedial action alternatives. 
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Ecological Data 

• 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 to determine compliance with ARARs, 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 the Remedial Investigation (RI) at SEAD-4 . 

These include the following : 

• Pre-field Activities 
• Field Investigations 
• Data Reduction, Interpretation and Assessment 
• Data Reporting 
• Task Plan Summary 

4.1 PRE-FIELD ACTIVITIES 

The pre-field activities include the following: 

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

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

understood 

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

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

4.2 FIELD INVESTIGATIONS 

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

• Building Investigation 
• Geophysical Investigation 
• Soil Investigation 
• Surface Water and Sediment Investigation 
• Groundwater Investigation 
• Ecological Investigation 

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

To evaluate the potential for source areas to be currently present in the existing buildings at 

the ammunition workshop, each of the six buildings at the facility will be inspected. Where 

possible, material handling processes will be identified, and an inventory will be made of all 

equipment present in the buildings. To evaluate potential release mechanisms, the buildings 

will be inspected for floor drains and subterranean piping structures, and all such piping 

structures found will be documented. 

In addition, inquiries will continue to be made with former workers at the Munitions Washout 

facility, or persons knowledgeable with the site, to gather additional information on where 

potential contaminants are coming from, what the potential contaminants are, and the 

potential quantities and time frames of the operations at the site. 

A total of 6 soil/debris samples will be collected from the buildings. One sample of soil/debris 

will be collected from each of the six buildings to determine whether the building has been 

adversely impacted. The sample will be selected based on an evaluation of the most likely 

area to be impacted by activities within the building. 

4.2.2 Geophysical Investigation 

It was reported that laundry washwater that may have contained explosive compounds was 

released to a pit to the northeast of Building 2076. The pit may have been a concrete tank. 

Electromagnetic (EM-31) and ground penetrating radar (GPR) surveys will be performed 

around Building 2076 to determine if an underground tank exists . The initial geophysical 

investigation will be an EM-31 survey performed on a 10 by 10-foot grid throughout the area 

shown on Figure 4-1 . The EM-31 survey will be used to locate an underground tank 

containing metal in the structure, such as a concrete tank that is reinforced with iron bars. 

Upon completion of the EM-31 survey, contour maps of the in-phase and quadrature 

components of the electromagnetic field will be generated to aid in the identification of any 

existing underground tanks. 

Subsequent to the EM-31 survey, a GPR survey will be performed. GPR data will be 

collected on a 10 by 10-foot grid throughout the same area that the EM-31 survey is 

conducted . The GPR survey will be used to locate disturbed soil or concrete tank at a 

shallow depth . 
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An investigation into the source of the pipe at the outfall in the northern portion of the site 

will be performed. The investigation will involve geophysical methods and, if necessary, a 

backhoe. The two geophysical methods that may be used are 1) magnetic locator and, 2) 

earth resistivity/ground impendence. One or both of these methods will be used depending 

on their effectiveness . For the first method, the pipe will be traced by with the magnetic 

locator to its farthest point. To help increase the magnetic signal from the pipe a metal 

"snake" (or similar device) may be used . For the second method, earth resistivity and ground 

impendence will be used to locate the pipe using IEEE Standards documents. Then, if the 

geophysical methods do not trace it to a source, a backhoe will be used to trace the pipe the 

remainder of the way. The backhoe will excavate a series of cross-sectional trenches to the 

top of the pipe. The pipe is expected to extend toward the suspected leach field. 

4.2.3 Soil Investigation 

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

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

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

• Locate areas for potential removal actions 
• Provide database for baseline risk assessment 
• Provide database for feasibility study and scoping of remedial actions 

4.2.3.1 Surface Soil Program 

Figure 4-1 shows the locations where surface soil samples (0-2 ") will be collected. A total of 

75 surface soil samples will be collected (excluding those from soil borings) . These samples 

are intended to delineate the extent of impacted surface soil at specific areas of concern that 

were identified as part of the ESL Also, the surface soil samples will be used to determine 

locations where soil borings will be performed. 

The three areas that have been identified for surface soil sampling are shown in Figure 4-1 

as Area 1, Area 2 and Area 3. Area 1 is a 400-foot by 400-foot area to the south and 

southwest of the pond where sediment dredged from the pond was placed. Area 2 is a 350-

foot by 300-foot area between former Building T30 and the western drainage ditch. Area 3 

is a 200-foot by 300-foot area between Building 2084 and the western drainage ditch. In each 
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of these areas , surface soil samples are proposed to be performed on a 100-foot by 100-foot 

grid . Sampling on a grid of this size will result in the collection of 25 samples in Area 1, 20 

samples in Area 2 and 12 samples in Area 3. 

The samples collected in Areas 1 and 2 for the ESI contained high levels of total chromium. 

To choose which surface soil samples in these areas should undergo the full Level IV 

analyses, and to choose locations to collect subsurface soil samples, each of the proposed 

surface soil samples shown in Figure 4-1 will be collected, submitted to the lab, and screened 

for total chromium. The chromium screening analysis is considered to be Level II quality 

data. The chromium screening analysis will be the same procedure as the Level IV analysis, 

but the screening analyses will not be supported by a NYSDEC ASP Category B deliverable, 

and is therefore Level II quality data. Based on the screening results , the 13 samples in Area 

1 with the highest concentrations of total chromium will undergo the Level IV analyses 

described in Section 4.2. 7, Analytical Program. In Area 2, the 10 samples with the highest 

concentrations of chromium will undergo the Level IV analyses. 

In Area 3, the primary contaminants of concern are SVOCs , so none of the surface soil 

samples will be screened for chromium. All of the surface soil samples collected in Area 3 

will undergo the Level IV analyses . 

The chromium screening data will be used to choose locations to perform soil borings in 

Areas 1 and 2. The proposed surface soil samples in those areas will be collected and 

submitted to the lab on a daily basis , they will be screened for chromium, and the chromium 

screening data will be available within 24 hours of the lab receiving the samples . In Area 1, 

one soil boring will be performed in each of the three surface soil sample locations with the 

highest concentrations of chromium. In Area 2, one soil boring will also be performed at 

each of the three surface sample locations with the highest concentration of chromium. 

In addition to the surface soil samples proposed to be collected from Areas 1, 2 and 3, seven 

surface soil samples are proposed to be collected in the eastern portion of the site. No soil 

data was collected from this area during the ESL Building 2073 has been used as a 

ammunition renovation workshop since the 1950s, and waste containing explosive compounds 

may have been released near the building. Four surface soil samples are proposed to be 

collected around this building. The purpose for the berm that is located to the northwest of 
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Building 2073 is unknown. Three surface soil samples have been proposed to be collected 

in the area of the berm to determine the potential for contaminants to have been released 

there . 

Also, three surface soil samples will be collected around sample location SS4-7, where several 

semivolatile organic compounds were detected for the ESL These samples will help 

determine if the semi volatiles previously detected are part of a larger, more significantly 

impacted area. 

And, four samples will be collected from around the former building located approximately 

350 feet east-southeast of the pond. These samples will be collected from locations 

immediately outside the walls of the former building. 

Lastly, four samples will be collected from areas that may be been impacted by dumping , 

specifically the cleared area at the end of an unpaved road in the southern portion of the site . 

The actual sample locations will be determined in the field based on historical usage and 

visual evidence. 

Surface soil sampling procedures are described in Appendix A, Field Sampling and Analysis 

Plan. The samples will be tested according to the analyses specified in Section 4 .2. 7, 

Analytical Program. 

4.2.3.2 Subsurface Soil Sampling Program 

A total of 18 soil borings are proposed to be performed. Twelve of the 18 proposed soil 

boring locations are shown in Figure 4-1. The six soil boring locations that are not shown 

on Figure 4-1 will be determined from the chromium screening data from the surface soil 

sampling grids , as described above. 

Eleven of the soil borings will be performed in the three areas where the surface soil 

sampling grids are proposed, also shown in Figure 4-1. Five soil borings are proposed to be 

performed in Area 1; four soil borings are proposed to be performed in Area 2; and two soil 

borings are proposed to be performed in Area 3. 

In Area 1, a soil boring will be located at each of the two surface sample locations from the 

ESI that contained the highest concentrations of chromium, SS4-4 and SS4-5 . Based on the 
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screening data from the proposed surface soil samples , three additional soil borings will be 

located at each of the three screening locations with the highest concentrations of chromium. 

In Area 2, a soil boring will be performed on the foundation of former Building T30. Based 

on the screening data from the proposed surface soil samples, three additional soil borings 

will be performed at each of the three screening locations with the highest concentrations of 

chromium. 

In Area 3, the proposed locations for the two soil borings to be performed are shown in 

Figure 4-1. Because the primary contaminants of concern in Area 3 are SVOCs no chromium 

screening will be performed on the surface soil samples to be collected in this area. One of 

the soil borings has been located adjacent to the southwest side of Building 2084 and the 

second soil boring has been located to the southwest of Building 2084 in a small drainage 

swale that flows into the western drainage ditch. The soil boring located adjacent to Building 

2084 will be completed as a monitoring well. 

Two soil borings will be performed in the vicinity of Building 2076. The proposed locations 

for the soil borings, as shown in Figure 4-1, are to the northeast and to the northwest of the 

Building. Based upon the results of the proposed geophysical surveys to be performed in that 

area, the soil borings will be moved if a tank or a pit is located. If a tank or pit is located, 

the soil borings will be located either directly on top of or downgradient of the tank or pit . 

Four soil borings will also be performed in the vicinity of the existing building foundation that 

is located to the northwest of the location of the former Munitions Washout Building . This 

building is suspected to have been a decontamination building for workers or for equipment 

as part of the munitions washout operation. Currently , there is no indication that one side 

of the building was more susceptable to a release than another. To assess whether 

decontamination water was released in the vicinity of the building, soil borings will be 

performed on all four sides of the building. 

One background soil boring will be performed approximately 250 feet southeast of building 

2073 (Figure 4-1) . 

Soil borings will be performed by the continuous split-spoon method. Samples will be 

collected every two feet from the ground surface to the bottom of the soil boring. In the soil 

borings to be performed in Area 3, near building 2076 and near the suspected 
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decontamination building foundation, two subsurface soil samples will be selected from each 

soil boring along with a 0-2" surface soil sample to be submitted for chemical testing. Because 

each of the soil borings that are proposed to be performed in Areas 1 and 2 are to be 

performed in the same location where a surface soil sample (0-2") has been collected, an 

additional 0-2" sample will not be collected for the soil boring. The criteria for the selection 

of the subsurface soil samples submitted to the lab for chemical testing is provided in 

Appendix A, Field Sampling and Analysis Plan. 

Additional soil samples will be collected from two soil boring locations and analyzed for grain 

size, total organic carbon, cation exchange capacity, pH, and density. The two soil borings 

from which these additional samples will be chosen at random from the 18 soil borings that 

are proposed to be performed. At the chosen soil boring locations, three samples will be 

collected: one from the surface, one from below the water table and one from an 

intermediate depth. 

The soil sampling will be performed until split-spoon refusal is encountered. The soil boring 

(i .e ., augering) will continue until auger refusal is reached. Auger refusal for this project is 

defined in Appendix A, Field Sampling and Analysis Plan. Soil boring procedures are 

described in Appendix A, Field Sampling and Analysis Plan. 

4.2.3.3 Soil Sampling Summary 

Eighty-seven (87) surface soil samples will be collected: 25 samples will be collected from 

Area 1; 20 samples will be collected from Area 2; 12 samples will be collected from Area 3, 

7 samples will be collected from the eastern portion of the site, 3 samples will be collected 

from locations north of the water tank and berm near Building 2079, 4 samples will be 

collected from around the former building 350 feet east-southeast of the pond, 4 samples will 

be collected from the cleared area a the end of the unpaved road in the southern portion of 

the site, and 12 surface soil samples will be collected as part of soil borings to be performed. 

Also, Thirty-six (36) total subsurface soil samples will be collected from the 18 proposed soil 

borings . The soil sampling procedures are described in Appendix A, Field Sampling and 

Analysis Plan. 

All surface soil samples collected in Areas 1 and 2 (a total of 45 samples) will be screened 

for chromium. In Area 1, the 13 samples that have the highest concentrations of chromium 

and in Area 2, the 10 samples with the highest concentrations of chromium (a total of 23 
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samples) will undergo the full analyses specified in section 4.2.? ,Analytical Program. The 12 

surface soil samples collected in Area 3, the 7 surface soil samples collected from the eastern 

portion of the site, the 4 surface soil samples from the former building location, the 3 surface 

soil samples near the water tank and berm, the 4 surface soil samples from the cleared area, 

and all of the soil samples collected from the soil borings (a total of 80 samples) will undergo 

the full analyses specified in Section 4.2.7,Analytical Program. 

4.2.4 Surface Water and Sediment Investigation 

A review of the of the surface water and sediment samples collected for the ESI indicates 

that these media have been impacted by metals, SVOCs and pesticides . The presence of 

pesticides is probably not due to the activities at the Munitions Washout Facility, rather, these 

compounds may be due to the use of the land for farming before 1941 when the Army bought 

the property. The metals and the SVOCs, however, are probably the result of activities at 

the Munitions Washout Facility. To further refine the locations of potential source areas, and 

to define the fullest extent of impacts, an extensive surface water and sediment sampling 

program is proposed. Surface water and sediment samples are proposed to be collected at 

200-foot intervals along the entire length of the two main drainage ditches at the site. 

Samples are also proposed to be collected in many of the smaller drainage ditches at the site 

and in Indian Creek. A total of 46 surface water and sediment samples will be collected ( 42 

from on-site and 4 from Indian Creek) . 

The proposed locations for 42 surface water and sediment samples to be collected on-site are 

shown in Figure 4-2. Surface water and sediment sampling will be conducted in areas of 

SEAD-4 that have the potential for acting as an exposure pathway, transporting contaminants 

off-site or infiltrating into the soil and percolating to groundwater. The surface water and 

sediment sampling procedures are described in Appendix A, Field Sample and Analysis Plan. 

The surface water and sediment samples will be tested according to the analyses described in 

section 4 .2.7,Analytical Program. 

Because it was reported by a former SEDA employee that wastewater from the washout 

process may have been released in Indian Creek, surface water and sediment samples will be 

collected from there as well. A total of four surface water and sediment samples will be 

collected from Indian Creek. Two samples are proposed to be collected upstream of Indian 

Creek Road and two sample are proposed to be collected downstream of Indian Creek Road . 

The surface water and sediment samples from Indian Creek will also be used to assess the 
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presence and extent of impacts from SEAD-11 . The locations of the surface water and 

sediment samples to be collected in Indian Creek for the SEAD-4 RI/FS are shown in Figure 

4-2. SEAD-4, which could not be shown on Figure 4-2 because of the scale of the map , is 

located approximately 600 feet east of sample location SW/SD4-51. 

4.2.5 Groundwater Investigation 

The locations of proposed and existing monitoring wells are shown in Figure 4-3. The goals 

of the groundwater investigation during the RI are to determine the extent of groundwater 

contamination, to characterize the aquifer and to determine the direction and rate of 

groundwater flow . To accomplish this, eight monitoring wells will be installed in addition to 

the five existing monitoring wells at the Munitions Washout Facility. All monitoring wells will 

be screened in the till/weathered shale aquifer . Because the potential for vertical migration 

of the constituents of concern at SEAD-4 (metals and semivolatiles) is low (Section 3.1.1.3 

and Section 3.1.1.4) ,no paired (or bedrock) wells are proposed at SEAD-4. 

The pond water has been demonstrated to contain metals concentrations exceeding the 

respective T AGM values, and the monitoring wells located downgradient of the pond 

contained two metals at concentrations higher than their respective T AGM values . To 

further monitor the infiltration and percolation of the impacted surface water from the pond 

to the groundwater three additional monitoring wells are proposed to supplement the 

monitoring well that already exists downgradient of the pond. The three monitoring wells are 

spaced approximately 150 feet from each other and from the existing monitoring well. The 

monitoring wells are placed so that radial flow away from the area of the pond may be 

monitored . 

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

in the pond and surveyed. 

Surface and subsurface samples collected from the soil boring that was located immediately 

to the west of former Building T30 contained metals that exceed the respective T AGM 

values . To monitor the groundwater in this area, a monitoring well is proposed to be installed 

at the location where soil boring SB4-10 was performed. 
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Because Building 2084 appears to be a source of the metals and SVOC impacts identified in 

the western drainage ditch, a monitoring well will be installed directly downgradient of 

Building 2084 . 

Buildings 2085 was the main receiving building for munitions that came to the site for 

renovation or washout, and Building 2078 was one of the main ammunition renovation 

workshops. Either of these buildings may be a source of metals, SVOCs or explosive 

compounds, and a monitoring well is proposed immediately downgradient of each. 

An additional background monitoring well has been proposed on the northeast edge of the 

site to supplement the existing background monitoring well at the eastern edge of the site. 

Monitoring well installation and development procedures for overburden monitoring wells are 

described in Appendix A, Field Sampling and Analysis Plan. All monitoring wells will be 

properly developed prior to sampling . Groundwater sampling procedures are described in 

Appendix A, Field Sampling and Analysis Plan. Two separate rounds of groundwater 

sampling will be performed. The groundwater samples will be tested according to the analyses 

described in section 4.2.7,Analytical Program. 

Aquifer testing will be performed at the 13 monitoring wells. In-situ hydraulic conductivity 

tests will be performed on the 13 monitoring wells using either a rising or falling head test. 

Three rounds of water levels will be measured at each of the monitoring wells at SEAD-4 to 

further define the groundwater flow at the site. Procedures for in-situ conductivity tests and 

water level measurements are outlined in Appendix A, Field Sampling and Analysis Plan. 

4.2.6 Ecological Investigation 

The following procedure for the ecological investigation was developed from the New York 

State Department of Environmental Conservation (NYSDEC) Fish and Wildlife Impact 

Analysis for Inactive Hazardous Waste Sites (1994). The purpose of the ecological 

investigation is to determine if aquatic and terrestrial resources have been affected by a 

release of contaminants from the site. The investigation will be completed in two parts. The 

first part will be the site description, which will involve the accumulation of data describing 

the physical characteristics of the site, as well as the identification of aquatic and terrestrial 

resources present or expected to be present at the site . The second part will be the 

contaminant-specific impact analysis, which involves the determination of whether the 
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identified aquatic and terrestrial resources have been impacted by contaminants that have 

been released at the site. The second part of the ecological investigation is dependent upon 

the chemical analyses of the samples collected for the RI, described in Sections 4.2.3through 

4.2.5. 

The ecological investigation will involve wetlands delineation. Recently the U.S. Fish and 

Wildlife Service mapped all of the wetlands on the 10,000 acre SEDA site as part of the 

BRAC closure of the depot. And these wetland maps will provide the basis for the wetland 

maps developed for SEAD-4 and the reach of Indian Creek from which surface water and 

sediment samples will be performed. And, if necessary wetlands will be mapped using the 

methods described in the Generic RI/FS Work Plan. 

The ecological investigation and the chemical characterization of various media on-site 

provides information that will be used for the Ecological Risk Assessment. This assessment 

will follow the "Procedural Guidelines for Ecological Risk Assessment at U.S. Army Sites", 

(Edgewood Research, Development & Engineering Center, ERDEC-TR-221; December, 

1994) which is patterned after the paradigm put forward in the 1992 EPA report entitled 

"Framework for Ecological Risk Assessment." 

4.2.6.1 Site Description 

The purpose of the site description is to determine whether aquatic and terrestrial resources 

are present at the site and if they were present at the site prior to contaminant introduction; 

and if they were present prior to contaminant introduction, to provide the appropriate 

information to design a remedial investigation of the resources. The information to be 

gathered includes site maps, descriptions of aquatic and terrestrial resources at the site, the 

assessment of the value of the aquatic and terrestrial resources, and the appropriate 

contaminant-specific and site-specific regulatory criteria applicable to the remediation of the 

identified aquatic and terrestrial resources. 

A topographic map showing the site and documented aquatic and terrestrial resources within 

a two mile radius from the site will be obtained. The aquatic and terrestrial resources of 

concern are Significant Habitats as defined by the New York State Natural Heritage Program; 

habitats supporting endangered, threatened or rare species or species of concern; regulated 

wetlands; wild and scenic rivers; significant coastal zones; streams; lakes; and other major 

resources. 
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A map showing the major vegetative communities within a half mile radius of the site will be 

developed. The major vegetative communities will include wetlands , aquatic habitats, 

NYSDEC Significant Habitats, and areas of special concern. These covertypes will be 

identified using the NYSDEC Natural Heritage Program descriptions and classifications of 

natural communities. 

To describe the covertypes at the site, the abundance, distribution, and density of the typical 

vegetative species will be identified. To describe the aquatic habitats at the site, the 

abundance and distribution of aquatic vegetation will be identified. The physical 

characteristics of the aquatic habitats will also be described and will include parameters such 

as the water chemistry , water temperature, dissolved oxygen content, depth, sediment 

chemistry, discharge , flow rate, gradient , stream-bed morphology, and stream classification. 

The aquatic and terrestrial species that are expected to be associated with each covertype and 

aquatic habitat will be determined. In particular, endangered, threatened and rare species , 

as well as species of concern, will be identified . Alterations in biota, such as reduced 

vegetation growth or quality will be described. Alterations in, or absence of, the expected 

distribution or assemblages of wildlife will be described. 

A qualitative assessment will be conducted evaluating the ability of the area within a half mile 

of the site to provide a habitat for aquatic and terrestrial species . The factors that will be 

considered will include the species' food requirements and the seasonal cover, bedding sites , 

breeding sites and roosting sites that the habitats provide. 

The current and potential use of the aquatic and terrestrial resources of the site by humans 

will be assessed. Included with the assessment of the site, the area within a half mile of the 

site, documented resources within two miles of the site, and documented resources 

downstream of the site that are potentially affected by contaminants will also be assessed. 

Human use of the resources that will be considered will be activities such as hunting, fishing , 

wildlife observation, scientific studies , agriculture , forestry , and other recreational and 

economic activities. 

The appropriate regulatory criteria will be identified for the remediation of aquatic and 

terrestrial resources and will include both site-specific and contaminant-specific criteria. 
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4.2.6.2 Contaminant-Specific Impact Analysis 

Information from the site description developed in Section 4.2.6.1 and from the 

characterization of the contaminants at the site developed from the results of the RI will be 

used to assess the impacts of contaminants on aquatic and terrestrial resources. The impact 

analysis will involve three steps, each using progressively more specific information and fewer 

conservative assumptions and will depend upon the conclusion reached at the previous step 

regarding the degree of impact. If minimal impact can be demonstrated at a specific step, 

additional steps will not be conducted. 

Pathway Analysis 

A pathway analysis will be performed identifying aquatic and terrestrial resources , 

contaminants of concern and potential pathways of contaminant migration and exposure . 

After performing the pathway analysis, if no significant resources or potential pathways are 

present, or if results from field studies show that contaminants have not migrated to a 

resource along a potential pathway, the impact on aquatic and terrestrial resources will be 

considered to be minimal and additional impact analyses will not be performed. 

Criteria-Specific Analysis 

Presuming that the presence of contaminated resources and pathways of migration of site­

related contaminants has been established, the contaminant levels identified in the field 

investigation will be compared with available numerical criteria or criteria developed according 

to methods established as part of the criteria. If contaminant levels are below criteria, the 

impact on resources will be considered to be minimal and additional impact analyses will not 

be performed. If numerical criteria are exceeded or if they do not exist and cannot be 

developed, an analysis of the toxicological effects will be performed. 

Analysis of Toxicological Effects 

The analysis of toxicological effects is based on the assumption that the presence of 

contaminated resources and pathways of migration of site-related contaminants has been 

established. The purpose of the analysis of toxicological effects is to assess the degree to 

which contaminants have affected the productivity of a population, a community , or an 
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ecosystem and the diversity of species assemblages , species communities or an entire 

ecosystem through direct toxicological and indirect ecological effects. 

A number of approaches are available to conduct an analysis of toxicological effects . One 

or more of the four following approaches will be used to assess the toxicological effects. 

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

assumes that exposure to contaminants is continuous throughout the entire life cycle 

and does not vary among individuals . 

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

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

of organisms within a population. 

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

composition and diversity is dependent on a key-stone species , will be analyzed for 

alternations in diversity due to contaminant exposure. 

• Ecosystem Analysis-If contaminants are expected to uniformly affect physiological 
processes that are associated with energy transformation within a specific trophic 
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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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4.2. 7 Analytical Program 

A total of 45 surface soil samples will be collected for Level II total chromium screening. A 

total of 89 soil samples, 6 soil/debris samples, 13 groundwater samples and 46 surface water 

and sediment samples will be collected from SEAD-4 for Level IV analyses. All of these 

samples will be analyzed for the following: Target Compound List volatile organic compounds 

(EPA Method 524.2 on groundwater) , semivolatile organic compounds (SVOCs), pesticides/ 

polychlorinated biphenyls (PCBs), Target Analyte List metals and cyanide according to the 

NYSDEC Contract Laboratory Program Statement of Work; explosive compounds by EPA 

Method 8330; and nitrate-nitrogen by EPA Method 352 .1. Additional analyses to be 

performed on specific media are provided below. 

Six (6) subsurface samples from two soil boring locations will be tested for TOC, grain size 

distribution (including the distribution within the silt and clay size fraction) , cation exchange 

capacity, pH and density. The 13 groundwater samples will be analyzed for volatile organic 

compounds by EPA Method 524.2. The 46 surface water samples will also be analyzed for 

pH , hardness, TOC, total suspended solids , total dissolved solids , alkalinity, ammonia, 

nitrate/nitrite-nitrogen, and phosphate . The 46 sediment samples will also be analyzed for 

TOC, grain size distribution (including the distribution within the silt and clay size fractions) , 

cation exchange capacity, pH and density. The methods by which these analyses will be 

performed are given in Appendix C, Chemical Data Acquisition Plan. 

Quality Assurance/Quality Control (QA/QC) sampling requirements are described in Section 

5.3 of Appendix C, Chemical Data Acquisition Plan. Analyses for all of the media to be 

sampled are summarized in Table 4-1 . A detailed description of these methods , as well as lists 

of each compound included in each of the categories is presented in Appendix C, Chemical 

Data Acquisition Plan. 

4.2.8 Surveying 

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

• Locate all of the environmental sampling points 
• Map the direction and compute the velocity of groundwater movement 
• Serve as the basis for volume estimates of impacted soil and sediment which may 

require a remedial action 

• Map the extent of any impacted groundwater above established ARAR limits 
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The location, identification, coordinates and elevations of all the control points recovered 

and/or established at the site and all of the soil borings, monitoring wells (new and existing) 

and all surface soil, sediment and surface water sampling points and the staff gauge will be 

surveyed and plotted on the site base map to show their location with respect to surface 

features within the project area. Site surveys will be performed in accordance with good land 

surveying practices and will conform to all pertinent state laws and regulations governing land 

surveying. The surveyor shall be licensed and registered in New York. A detailed discussion 

of the site field survey requirements is presented in Appendix A, Field Sampling and Analysis 

Plan. 

4.3 DATA REDUCTION, ASSESSMENT AND INTERPRETATION 

Data reduction, assessment, and interpretation is discussed in the Generic Installation Rf IFS 

Workplan that serves as a supplement to this Rf IFS Project Scoping Plan. 

To determine if the air pathway is significant, air dispersion modeling will be performed. The 

protocol described in the Superfund Exposure Assessment Manual (EPA, 1988) will be 

followed in order to evaluate the total emission rates for this transport mechanism. This 

method is further defined in Agricultural Handbook No. 346, "Wind Erosion Forces in the 

United States and Their Use in Predicting Soil Loss," (USDA, 1968). This technique, which 

estimates annual losses of surface soil to wind erosion, will be used to estimate the potential 

particulate emissions of hazardous constituents associated with the surface soils at the site. 

The results of the dispersion modeling will provide useful information for the risk assessment. 

4.4 BASELINE RISK ASSESSMENT 

The baseline risk assessment is discussed in the Generic Installation RI/FS Workplan that serves 

as a supplement to this RI/FS Project Scoping Plan. 

Because SEDA has recently been added to the BRAC list , the scenarios evaluated in the 

baseline risk assessment will be based on the community reuse plan, as described in BRAC 

guidance. Therefore , the future receptors currently listed in the Risk Assessment section of 

the Generic Installation RI/FS workplan will be revised when the community reuse plan is 

written. 
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4.5 DATA REPORTING 

Data reporting is discussed in the Generic Installation RIIFS Workplan that serves as a 

supplement to this RIIFS Project Scoping Plan. 

4.6 TASK PLAN SUMMARY FOR THE RI 

General information about the Task Plan Summary is given in the Generic Installation RI/FS 

Workplan that serves as a supplement to this RI/FS Project Scoping Plan. 

A detailed Task Plan Summary that indicates the number and type of samples to be collected 

at SEAD-4 is provided in Table 4-1. 
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5.0 TASK PLAN FOR THE FEASIBILITY STUDY (FS) 

The task plan for the FS is given in the Generic Installation Rl!FS Workplan that serves as a 

supplement to this RJIFS Project Scoping Plan. 

5.1 DEVELOPMENT OF OBJECTIVES 

A discussion of the development of objectives for the FS is given in the Generic Installation RJ/FS 

Workplan that serves as a supplement to this RIIFS Project Scoping Plan. 

5.2 SCREENING OF ALTERNATIVES 

A discussion of the screening of alternatives for the FS is given in the Generic Installation RJIFS 

Workplan that serves as a supplement to this RIIFS Project Scoping Plan. 

Additionally, as part of the FS process, at least one innovative technology will be evaluated 

for the Munition Washout Facility. 

5.3 DETAILED ANALYSIS OF ALTERNATIVES 

A discussion of the detailed analysis of alternatives for the FS is given in the Generic Installation 

RI/FS Workplan that serves as a supplement to this RIIFS Project Scoping Plan. 

Additionally, as part of the FS process, at least one innovative technology will be evaluated 

for the Munition Washout Facility. 

5.4 TASK PLAN SUMMARY FOR THE FS 

The task plan summary for the FS is given in the Generic Installation RI/GS Workplan that serves 

as a supplement to this RI/FS Project Scoping Plan. 

The remedial action cost estimate for the RI/FS report will be prepared in accordance with 

ER 1110-3-1301. Additionally, the estimate for the selected plan will be prepared using 

MCASES Gold Software, and structured using the Remedial Action Work Breakdown 

Structure (RA-WBS). 
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6.0 PLANS AND MANAGEMENT 

The purpose of this workplan is to present and describe the activities that will be required 

for the site Remedial Investigation/Feasibility Study at SEAD-4. The Field Sampling and 

Analyses Plan (Appendix A), details procedures which will be used during the field activities. 

Included in this plan are procedures for sampling soil, sediment, surface water, fish, shellfish 

and groundwater. Also included in this plan are procedures for developing and installing 

monitoring wells, measuring water levels and packaging and shipment of samples. 

The Health and Safety Plan (Appendix B) details procedures to be followed during field 

activities to protect personnel involved in the field program. 

The Chemical Data Acquisition Plan (Appendix C) describes the procedures to be 

implemented to assure the collection of valid data. It also describes the laboratory and field 

analytical procedures which will be utilized during the RI. The contracted laboratory is 

Inchape Testing Services (Aquatec Laboratory). 

6.1 SCHEDULING 

The proposed schedule for the RI/FS at SEAD-4 is shown in Figure 6-1. Because the start 

date was unknown at the time of the preparation of this Scoping Plan, the times indicates are 

relative to arbitrary start data. 

6.2 STAFFING 

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

Project Schedule for SEAD-4 (start date is uncertain) 
March A ril Ma June Jul Au ust 

ID Task Name Duration Start Finish 3/9 3/16 3/23 3/30 4/6 4/13 4/20 4/27 5/4 5/11 5/18 5/25 6/1 6/8 6/15, 6/22 6/29 7/6 7/13 7/20 7/27 8/3 8/10 8/17 81'24 8/31 

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

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

3 EM Survey (15 lines at 400' ea) 3d Wed 1/15/97 Fri 1/17/97 

4 GPA Survey (15 lines at 400' ea) 3d Mon 1/20/97 Wed 1/22/97 

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

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

7 Surface Soil Sampling 9d Wed 1/29/97 Mon 2/10/97 

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

9 Ecological Investigation 21d Mon 1/27/97 Mon 2/24/97 

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

11 Monitoring Well Installation 8d Wed 3/12/97 Fri 3/21/97 

12 Monitoring Well Development 4d Mon 3/24/97 Thu 3/27/97 

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

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

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

16 Water Level Measurements 2 1d Thu 4/17/97 Thu 4/17/97 

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

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

19 Sample Analysis 141d Fri 1/31/97 Thu 8/14/97 

22 Data Validation 1 63d Fri 2/28/97 Mon 5/26/97 

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

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

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

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

31 Field Sampling Letter Reports 1d Wed 4/16/97 Wed 4/16/97 

Project 
Date: Fri 7/19/96 

Task rolled up task 
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APPENDIX A 

FIELD SAMPLING AND 
ANALYSIS PLAN 





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

HEALTH AND SAFETY PLAN 





Appendix B infonnation is contained in the Generic Installation 
RI/FS Workplan that serves as a supplement to this RI/FS Project 
Scoping Plan 
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Appendix C information is contained in the Generic Installation 
Rl/FS Workplan that serves as a supplement to this Rl/FS Project 
Scoping Plan 
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UNITED STATES DEPARTMENT OF INTERIOR 
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Appendix D information is contained in the Generic Installation 
RI/FS Workplan that serves as a supplement to this RI/FS Project 
Scoping Plan 
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EPA 

General Comments 

Comment #1 

Response #1 

Comment #2 

Response #2 

Specific Comments 

Comment #1 

Response #1 

Comment #2 

Response #2 

Comments for 
Draft SEAD-4 Project Scoping Plan 

for Performing a CERCLA Remedial Investigation/ 
Feasibility Study (RI/FS) at the Munitions Washout 

Facility and Leach Field 

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

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

The table of contents is missing the appropriate page numbers . 

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

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

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

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

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





Comment #3 

Response #3 

Comment #4 

Response #4 

Comment #5 

Response #5 

Comment #6 

Response #6 

Comment #7 

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

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

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

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

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

Section 3 .2, Page 3-69: If the future plans for the facility and the future 
use scenarios will be proposed as part of the feasibility study as indicated 
in the current text, it is not clear how the future use scenarios will be 
evaluated in the baseline risk assessment; this statement should be 
clarified. 

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

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

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

Section 4.2 .1, Building Inspection: Based on the results of the building 
inspections, additional samples from floor drains, vents/exhaust fans, etc. 
may be appropriate. 
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Response #7 

Comment #8 

Response #8 

Comment #9 

Agreed. Based on the results of the building inspections, one sample from 
each building will be collected. Details of the sampling are presented in 
Section 4.2 .1. 

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

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

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

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

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

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

Section 4.2.3 .1, Page 4-4, p4: The use of laboratory screening for 
chromium is appropriate for surface soil samples . However, the work 
plan proposes to use this screening to select only the most contaminated 
soil samples for Level IV analysis. A small percentage of samples which 
the Level II screening indicates which are "clean" should also be 
submitted for Level IV analysis to confirm that the screening is not biased 
low. 
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Response #9 

Comment #10 

Response #10 

Comment #11 

Response #11 

Comment #12 

Response #12 

Comment #13 

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

Section 4.2.3 .1, Page 4-5, p2: The surface soil sampling locations in the 
vicinity of Building 2073 should be moved closer to the building, to within 
approximately 20 feet, in order to better evaluate the potential for 
contamination related to the building. 

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

Section 4.2.3.2, Page 4-6, p4: The rationale for locating the proposed soil 
borings in the area of foundation (SB4- l 6 and SB4- l 7) should be 
provided. Is it not possible that the north/northeast (backside of the 
building) is an area where a surface discharge could have occurred? 

Agreed. Currently, there is no evidence to suggest that one side of the 
building is more likely to have a release than any other, and the two 
proposed borings (SB4- l 6 and SB4- l 7) were originally located on the 
downgradient sides of the building. However, because the comment 
indicates that more borings are necessary to investigate a possible release 
around this building, two additional borings are proposed for the 
north/northeastern and southeastern sides of the building. The changes 
were made on page 4-6 and Figure 4-1. 

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

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

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

Figure 3-6 indicates that surface water flow in the drainage ditch to the 
northeast of Building 2073 divides approximately 300 feet downgradient 
from Building 2073. Figure 4-2 concentrates the sediment/surface water 
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Response #13 

Comment #14 

Response #14 

Comment #15 

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

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

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

Section 4.2.5: There is no discussion in the work plan of evaluating the 
vertical extent of potential groundwater contamination. The potential for 
vertical transport of contaminants in the groundwater should be discussed 
here or in Section 3 .1, Conceptual Site Model. The need or lack of need 
for paired monitoring wells to evaluate vertical groundwater flow 
directions should be discussed. 

Agreed. On the basis of hydrologic data collected at two other sites at 
SEDA (Ash Landfill and SEAD-25) and on the chemical data collected 
for the ESI at SEAD-4, we believed that the potential for vertical 
migration is low and, therefore, no paired (i .e., bedrock) wells are 
necessary. A discussion of the potential for vertical (i .e. , downward) 
migration of the constituents of concern at SEAD-4 (predominantly metals 
and semi volatiles) has been added to Sections 3 .1. 1. 3 and 3 .1. 1. 4, and 
page 4-10 of the SEAD-4 Scoping Plan .. 

Section 4.2 .5, Page 4-10, pl : The text indicates that "All monitoring 
wells will be screened in the saturated overburden overlying the shale 
bedrock". This appears to conflict with the statement in Section 3.6, Page 
3-73, Bullet 2 that wells will be installed in the "till/weathered shale 
aquifer". The intent of the work plan should be clarified to avoid 
confusion during field activities . 
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Response #15 

Comment #16 

Response #16 

Comment #17 

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

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

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

The work plan also proposes the installation of MW4-13 to supplement 
the existing background monitoring well MW 4-1. It is recommended that 
this well be relocated so that is on the northeast side of the northwest­
southeast trending drainage ditch which flows along the northeast edge of 
the SEAD. This would place this well in an upgradient position relative 
to the suspected leach field. However, this location would also help to 
evaluate if operation of the suspected leach field resulted in any 
groundwater mounding and contaminant transport in an "upgradient" 
direction. 

Agreed. The proposed well MW 4-7 was moved to the recommended 
location. The changed was made to Section 4.2 .5 and Figure 4-3 

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

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

Section 4.2.6: Although the Ecological Investigation described in Section 
4.2 .6 is consistent with the NYSDEC Fish and Wildlife Impact Analysis 
for Inactive Waste Sites (1994), no mention is made of USEPA guidance 
regarding Ecological Risk Assessment. USEP A guidance should be 
considered in the investigation and risk assessment portions of the project. 
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Response #17 

Comment #18 

Response #18 

Comment #19 

Response #19 

Comment #20 

Response 20 

Agreed. We have clarified how the USEPA guidance regarding ecological 
risk characterization fits into the proposed work for the field ecological 
investigation and the ecological risk characterization for SEAD-4. The 
text changes were made to Section 4.2.6 of the SEAD-4 Scoping Plan. 

Section 4.4: A copy of the community reuse plan for the Depot along 
with the proposed Risk Assessment text should be provided when 
complete. 

Agreed. No change was made to the text in the SEAD-4 Scoping Plan. 

Section 6.0, 6.1 & 6.2: The text in these sections has been reversed. In 
addition, the Generic Plan referred the reader to the site specific plans for 
details i.e., project schedule and staffing, these details have not been 
provided in this plan. 

Agreed. The SEAD-4 Scoping Plan has been revised to contain the 
appropriate project schedule and staffing information for sections 6.1 and 
6.2. 

Appendix C. The plan does not contain the contract laboratories Quality 
Assurance Project Plan (QAPP) as stated in the generic work plan, this 
should be provided. Once again, this is a recurring cross-referencing error 
that has to be corrected. 

Disagree. Currently, Appendix C of the Generic Installation RI/FS Work 
Plan for Seneca Army Depot does contain a QAPP for the contract 
laboratory, Inchcape Testing Services (Aquatec Laboratories); the latest 
revision to the Generic Workplan (August 1995) was made in December 
1995. The SEAD-4 Scoping Plan correctly states that the Chemical Data 
Acquisition Plan, which contains the QAPP, is contained in the Generic 
Workplan. 

BIOLOGICAL AND TECHNICAL ASSISTANCE GROUP 

Comment #1 

Response #1 

Figure 4-2 (continued) illustrates the locations of four sampling points, 
two upstream of Indian Point Road and two downstream from the Road. 
It is unclear why Indian Point Road was chosen to delineate between 
upstream and downstream points . The location of SEAD-4 should be 
provided in this figure, along with the location of the drainage ditch and 
any discharge points into the Creek. In the future RI/FS Report for 
SEAD-4, topographic figures indicating surface water drainage should 
also be provided to illustrate the flow of wastewater and stormwater 
towards the Creek. Sampling should be conducted in depositional areas. 

Agreed. This is because it was reported by former SEDA employees that 
while the washout facility was in operation approximately 100 gallons of 
wastewater were discharged to Indian Creek; it was reported to have been 
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Comment#2 

Response #2 

Comment #3 

Response #3 

transported by vehicles down Indian Creek Road and discharged into 
Indian Creek. Indian Creek Road provides the only access to Indian 
Creek in the vicinity of SEAD-4. We believe that they dumped the 
materials adjacent to the road, which would thus define upstream and 
downstream relative to this location. No change was made to the text in 
the Scoping Plan. 

SEAD-4 was not included on Figure 4-2 because of scale restrictions . 
However, to provide a frame of reference for the reader text has been 
added to page 4-8 of the SEAD-4 Scoping Plan that states that SEAD-4 is 
located approximately 600 feet east of sample location SW/SD4-5 l. 

Agreed. Currently, Figure 3-6 of the Scoping Plan indicates surface water 
flow directions on and downgradient of SEAD-4; this map shows flow 
towards Indian Creek and we have currently proposed to sample several 
of the drainage ditches west of SEAD-4 that flow towards Indian Creek. 
The four sample locations in Indian Creek, are designed primarily to 
address discharge of wastewater by former washout facility employees 
directly to the creek from Indian Creek Road. We agree that in the future 
RI/FS Report for SEAD-4, topographic figures that indicate surface water 
drainage will be provided to illustrate the flow of wastewater and 
stormwater towards the Creek. Also, we propose to collect surface water 
samples in depositional areas. No changes were made to the SEAD-4 
Scoping Plan. 

All wetland areas associated with Indian Creek and/or SEAD-4 should be 
delineated. In order to comply with federal wetland ARARs, the three 
parameter method should be used to delineate wetlands . Also note that a 
wetlands assessment and restoration plan will be needed for any wetlands 
impacted of disturbed by contamination or remedial activities. 

Agreed. We agreed that all wetlands associated with SEAD-4 should be 
delineated, and the wetlands that fall within the reach of Indian Creek 
where the four surface water and sediment samples are proposed will also 
be mapped. As a note, all wetlands at SEDA (all 10,000 acres) were 
recently delineated by the U.S . Fish and Wildlife service as part of the 
BRAC closure of SEDA. We intend to use these wetland maps as the 
basis for mapping the wetlands at SEAD-4 and the selected reach of 
Indian Creek. This information was incorporated into Section 4.2.6.1 of 
the SEAD-4 Scoping Plan It is noted that a wetlands assessment and 
restoration plan will be necessary for any wetlands disturbed by 
contamination or remedial activities. 

Soil analysis results are compared to NYSDEC T AGM values which do 
not address ecological concerns. Soil contaminants of concern (COCs) 
for ecological receptors should be screened against site reference values. 

Agreed. Currently, soil analysis results are compared to NYSDEC 
TAGM values in Section 4.0 of an R1 report (Nature and Extent of 
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Comment #4 

Response #4 

Comment #5 

Response #5 

Comment #6 

Response #6 

Comment #7 

Impacts), however, in Section 6.0 of an RI report (Baseline Risk 
Assessment) the soil COCs for ecological receptors are screened against 
site reference values . 

The location of SB4- l , the soil background sample, should be shown in 
Figure 3-8, "Sample Locations for Expanded Site Inspection." 

Agreed. The location of SB4-l has been added to Figure 3-8 . 

For intermittent streams, such as drainage swales, surface water and 
sediment sampling should occur during high flow conditions in order to 
assure that water is present for collection (i .e., that samples can be 
obtained), as well as to characterize storm water patterns . 

Agreed. As a note, the Generic Work Plan currently states that surface 
water and sediment samples will be collected during high flow conditions. 
No change was made to the text in either the SEAD-4 or Generic Work 
Plan. 

BT AG recommends the use of the acute and chronic effect levels from the 
federal ambient water quality criteria (A WQC) appearing in the Federal 
Register, Volume 57, No. 246, Dec. 22, 1992. However, where specific 
contaminants have been dropped (e.g., 2-4-DNT), the 1987 criteria values 
may still be considered for guidance levels. These numbers should be 
reflected in Table 3-4, "Surface Water Analysis Results ." Further, 
several inorganic analytes are missing from this table including, but not 
limited to arsenic, cadmium, and mercury. Surface water should also 
undergo a full TCL analysis, as SVOCs, pesticides and PCBs are COCs 
at this SEAD. 

Agreed. We will use the acute and chronic levels from the ambient water 
quality criteria (AWQC) appearing in the Federal Register, Volume 57, 
No. 246, December 22, 1992, and where specific constituents have been 
dropped, the 1987 criteria values will still be considered. However, 
Table 3-4 is from the ESI report and we have noted changed it for the 
SEAD-4 Scoping Plan, however, we agree that this comment will be 
incorporated into the SEAD-4 RI tables for surface water/sediment. As a 
note, the SEAD-4 Scoping Plan calls for the following analysis for 
surface water and sediment: TCL VOCs and TCL SVOCs by NYSDEC 
CLP Methods, TCL Pesticides/PCBs by NYSDEC CLP Methods, and 
T AL Metals by NYSDEC CLP Methods as well as other analyses listed 
on Table 4-1. 

In Table 3-5, "Sediment Analysis Results," the reference to the 1989 
NYSDEC Sediment guidance should be revised to the 1994 document. In 
addition, for freshwater sediments, we recommend screening against the 
lowest effect levels (LELs) and severe effect levels (SELs) taken from 
"Guidelines for the Protection and Management of Aquatic Sediment 
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Response #7 

Comment #8 

Response #8 

Comment #9 

Response #9 

Quality in Ontario" (Persaud, et. al. , 1993) These criteria should be 
included in Table 3-5 . 

Agreed. The sediment analysis results table that will be prepared for the 
SEAD-4 RI will reference the 1994 NYSDEC document and use updated 
values. We will also use the 1993 values from the "Guidelines for the 
Protection and Management of Aquatic Sediment Quality in Ontario" in 
the sediment analysis table. Table 3-5 is taken from the ESI report that 
was prepared prior to this workplan and no changes were made to this 
table in the SEAD-4 Scoping Plan. However, as stated above, the 
sediment analysis results table for the RI will include updated values from 
the recommended documents . 

The main COCs at this facility include explosive compounds. However, 
"explosive compounds do not appear to pose a threat to human or 
environmental receptors" (page 1-13). Documentation supporting this 
statement should be provided. 

Agreed. This statement indicates that explosives do not appear to pose a 
threat to receptors (on the basis of the ESI data), and, we acknowledge 
that this statement is confusing as explosives were identified as one of the 
major COCs on the site; they are also part of the analytical program for 
the SEAD-4 RI. Therefore, the statement has been modified to state that 
"on the basis of the ESI data, explosives are believed to present less of a 
threat to human and environmental receptors than the constituents listed 
above, however, the full extent and magnitude of explosives impacts were 
not known at the completion of the ESI. " This statement was added to the 
text on page 1-13 of the SEAD-4 Scoping Plan. 

In Section 3.2.2.1 , "Ingestion and Dermal Exposure Due to Surface 
Water and Sediment," it should be noted that terrestrial biota may also 
come into contact with surface water or sediment in the pond, in addition 
to the drainage ditches or Indian Creek. Figure 3-9 illustrates the 
exposure pathways. For biota, inhalation and dermal contact are 
diagrammed as a pathway considered to pose significant risk. Due to the 
fact that limited ecological data is available for these exposure routes, 
exposure via ingestion is the main concern. In addition, due to the high 
water table, there is a potential that groundwater may discharge into 
Indian Creek, and therefore ingestion of groundwater by ecological 
receptors may need to be considered. 

Agreed. The text in Section 3.2.2.1 has been modified to include the pond 
as a possible area where terrestrial biota may come into contact with 
surface water or sediment. We agree that exposure via ingestion is a main 
concern for biota as is indicated in the last group of exposure route blocks 
on Figure 3-9, Exposure Pathway Summary. Lastly, ingestion of 
groundwater by ecological receptors is currently diagrammed in Figure 3-
9. But, to address the comment, surface water and sediment in Indian 
Creek has been added to the "Primary Sources" heading to address the 





potential that waste water was directly discharged to the creek by former 
munitions washout facility employees. 

TOXIC AND HAZARDOUS WASTE SECTION, ESD 

Draft Scoping Plan for SEAD-4 

Comment #1 

Response #1 

Section 4.2.3.1, Page 4-4 and 4-5 

a. Additional details are required regarding the proposed chromium 
screening of the surface soils . Please state which speciation of Chromium 
will be screened (trivalent or hexavalent) as well as the method to be 
employed (this information is not in the Scoping Plan or the Generic 
FSP/CDAP). A copy of the SOP used by personnel for the screening 
analysis must be provided in the Plan. If Cr(VI) species is to be screened, 
then confirmatory Level IV analyses at the fixed lab should be performed 
for both Cr(III) and CR(VI). 

In addition, remove reference to "Level IV QA package" as this is 
undefined. Use of this terminology is defined in EP A/540/G-87 /003 , 
March 1987 and refers to data quality objectives (see Generic WP Figure 
3-9), not a deliverables package. The correct terminology for the data 
deliverables package to be produced is the NYSDEC ASP Category B 
deliverables. See comments below on the Generic FSP/CDAP for 
additional details on the NYSDEC deliverables package. 

b. Specify the analyses scheduled for the seven surface soils to be 
collected from the eastern portion of this site. Are these samples included 
in the discussion in Section 4.2 .7 and on Table 4-1? 

a. The samples will be screened for total chromium; the valence 
state of chromium will not be determined.. The method that will be used 
to screen the samples for chromium the same method that will be used for 
the sample that will undergo Level IV analysis (NYSDEC CLP Methods), 
however, a NYSDEC ASP Category B deliverable will not be generated 
for the screening data. Page 4-4 of the SEAD-4 Scoping Plan has been 
modified to state that screening samples will be analyzed for total 
chromium. Currently, the Scoping Plan states that "the chromium 
screening analysis will be the same procedure as the Level IV analysis, 
but the screening analyses will not be supported by a NYSDEC ASP 
Category B deliverable." 

Also, the reference to "Level IV Quality Assurance" package has been 
changed to "NYSDEC ASP Category B deliverables" on page 4-4 of the 
SEAD-4 Scoping Plan as recommended in the comment. 

b. Agreed. The seven samples that will be collected from the eastern 
portion of the site are scheduled for Level IV NYSDEC CLP analyses 
with a NYSDEC ASP Category B deliverable. Yes, these seven samples 
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Comment #2 

Response #2 

are included in those discussed in Section 4 .2. 7 and Table 4-1. Except for 
the chromium screening analyses in Areas 1 and 2, all other surface soil 
samples will be undergo the full analyses specified in Section 4.2.7. 

Table 4-1 

a. The parameter and method number listed for analysis of nitrate­
nitrite is incorrect and inconsistent with the information presented in the 
Generic CDAP . Nitrate-nitrite analysis is to be performed by MCA WW 
Method 353 .2, Automated Cadmium Reduction method for aqueous 
samples only. Remove reference to this analysis for soil matrices, or 
provide the method modification which the lab will utilize to accommodate 
soil samples . If the method is modified, the lab is to include information 
which demonstrates acceptable performance of their technique. 

b. Please provide the method modifications on the following which 
will be used by the lab to accommodate soil samples: Method 15 0 .1 for 
pH and Method 415 . 1 for TOC. Attachment 1 contains a Region II 
method for analysis of TOC in soil/sediment matrices which may be 
utilized in lieu of modifying Method 415 .1. 

c. Method 524.2, Revision 4.0, August 1992 is the correct reference 
for the analysis of VOCs in groundwater. In addition, it should be noted 
that the compound list for Method 524.2 varies from that contained in the 
NYSDEC CLP SOW for VOCs. SEDA must decide which compound 
list is appropriate for this investigation. 

In addition, the SOP for validating data acquired through Method 524.2 
must be included in the Plan, preferably as an attachment to the Generic 
WP. In lieu of using Method 524.2 for groundwater VOC sample 
analysis , the EPA CLP SOW entitled "Superfund Analytical Method for 
Low Concentration Organics in Water" (most recent revision) and 
corresponding regional data validation SOP HW-13 , Revision 1, 10/92 
may be used. This SOP is included here as Attachment 2. This option 
presents a more cost effective approach to low concentration VOC 
analysis since the data validation SOP is provided and would eliminate the 
need for it's development by the A-E contractor. 

a. Agreed. The analysis method for nitrate/nitrite has been modified 
in Table 4-1 as recommended. A note has been added to Table 4-1 that 
briefly describes the modified method that will be used for soil. The 
modified method for nitrate/nitrite in soil (an extract method) that is cited 
in Table C-2 of the Generic Work Plan (Appendix C) was used in Table 
4-1 of the SEAD-4 Scoping Plan. In the modified method, a known 
volume of soil and a known volume of water are combined, stirred, and 
then filtered to form an aqueous extract. Also, it is unclear in the 
comment what type of information would demonstrate acceptable 
performance of their technique. 

12 



( 



b. Agreed. The methods for pH and TOC in soil were included in 
Table 4-1 in the SEAD-4 Scoping Plan. Table C-2 in the Generic Work 
Plan was also updated. 

c. Agree with some aspects of the comment and disagree with some 
aspects of it.. The most recent revision of Method 524.2 has been added 
to Table 4-1. 

The discussion of the difference in the list of compounds for NYSDEC 
CLP TCL and Method 524.2 has been had many times in the past. At the 
beginning of the Superfund program at SEDA, all parties (EPA, 
NYSDEC and ACE) agreed that NYSDEC CLP Methods would be used. 
And, subsequent to this , EPA recommended that Method 524.2 be used to 
meet the drinking water ARAR. At this time, we made it known to EPA 
that the compound lists for the two methods were different. But, we are 
not in the position to manage or develop analytical protocols, which is a 
responsibility that is shared by state and federal agencies - we use the 
analytical methods that are approved by these agencies. Therefore, 
realizing this difference , the approach of using both NYSDEC CLP TCL 
for VOCs followed by EPA Method 524.2 was incorporated into the 
RI/FS programs. The consequence of this is that we are left with 
additional data for the Method 524.2 analysis compared to the data 
obtained from the NYSDEC CLP analysis. This is a limitation of the 
analytical methods that we acknowledge and live with. No change was 
made to the text in the SEAD-4 Scoping Plan. 

With regard to validating Method 524.2 data, currently we obtain an 
equivalent NYSDEC ASP Category B data deliverable from the 
laboratory for the 524.2 analysis that contains the appropriate information 
(duplicates, matrix spikes, etc.) so that NYSDEC data validation methods 
can be used. No change was mad to the text in the SEAD-4 Scoping Plan. 

Generic Work Plan-Field Sampling Plan 

Comment #3 WP Tables 3-11 and 3-12 

These tables have been revised as per prior EPA comments and ACE 
responses to incorporate the laboratory reporting limits for each analyte of 
interest. However, it is evident upon reviewing these tables that the 
reporting limits listed exceed ARARs for certain parameters . The prior 
response to EPA comments states that alternate analytical procedures are 
being evaluated in conjunction with the contracted lab. However, no 
alternate methods are mentioned further in the Generic FSP/CDAP. Prior 
to commencement of field activities, the analytical scheme necessary to 
achieve ARARs must be finalized . If the lab proceeds using the 
methodologies currently stated in the CDAP, data will be acquired which 
exceeds ARARs for certain parameters . 
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Response #3 

Comment #4 

Comment#4 

Response #4 

Acknowledged. We recognize and have pointed out that for some 
constituents the analytical method detection limits are above the ARAR. 
This is an unfortunate limitation of the protocols . It should be noted that 
at the beginning of the Superfund program at SEDA, ACE , EPA and 
NYSDEC agreed that NYSDEC Analytical Services Protocols would be 
used for the remedial investigations at SEDA. These are the identical 
protocols used by NYSDEC in their Superfund work throughout New 
York State . Special analytical services could be arranged with the 
contracted laboratory to reduce the detection limits, however, this would 
involve an R&D program that the ACE believes is outside of what should 
be performed. But, if alternative methods were developed, then these 
methods would no longer be NYSDEC ASP Methods ( which the 
laboratory is currently contracted to perform) and also, they would require 
EPA, NYSDEC and MRD approval prior to being used. No changes 
were made to the text. 

FSP: Section 3.6.5, Page A-56 

This section states that low flow centrifugal or bladder pumps will be used 
for groundwater purging and sampling. The following comments must be 
incorporated into this section of the FSP which outlines purging and 
sampling with a low flow pump. Note: while the Region II SOP for Low 
Flow Purging and Sampling is included as Attachment A-3 to the Generic 
WP FSP, it is a draft document which is still evolving. Region II 
personnel remain dedicated to producing a thorough and technically sound 
SOP, thus warranting approval of its use on a case by case basis . 

a. Will the pumps used be dedicated and/or permanently installed in 
each groundwater well? If the pumps and associated tubing are dedicated 
to each well, decontamination is unnecessary except prior to installation 
into the well. At this time, an equipment rinsate blank must be collected. 
Equipment blanks are intended to assess the potential introduction of 
contamination during sample collection and handling. Therefore, 
demonstrated analyte-free deionized water must be circulated through all 
pumps and associated tubing to collect a representative equipment blank. 
In conjunction, we recommend rinsing the outside of the pumps and tubing 
as well . This will ensure that the pumps and tubing are contaminant-free. 

*Please note that when decontaminating centrifugal pumps manufactured 
by GRUNDFOS, the motor coolant chamber contains water and potential 
contaminants from prior usage. Therefore, to avoid cross contamination, 
the coolant fluid must be removed and replaced. See manufacturers 
installation and operating instructions for further details . 

a. Agreed. The pumps will not be dedicated or permanently 
installed in the wells; this has been specified on page A-57 of App.endix A 
of the Generic Work Plan. At this time we anticipate using a bladder 
pump to sample groundwater, which is driven by a controller at the 
ground surface. Also, we will collect equipment blanks (or rinse blanks) 
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Comment #4 

Response #4 

Comment #4 

Response #4 

Comment #4 

at the rate specified in the Generic Work Plan. Also, we have added the 
note about the motor coolant chamber of the Grundfos pumps to page A-
62a of Appendix A of the Generic Work Plan. 

b. Actual sampling flow rate must be accomplished with a gradual 
reduction in the flow rate down to O. 1 liters per minute and sustained 
hydraulic head pressure within the sampling tube. A gradual reduction in 
association with sustained hydraulic head pressure will minimize aeration, 
bubble formation, turbulent filling of sample bottles, and loss of volatiles 
due to extended residence time in the tubing. Hence, this coincides with 
the USEPA Region II Quality Assurance Manual (October 1989) and the 
RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document (OSWER Directive #9950 .1, September 1986), which state 
that when collecting samples where volatile constituents are of concern 
using a bladder pump, pumping rates should not exceed 100 milliliters per 
minute (mis/min). If problems are encountered trying to maintain a 
uniform 100 mis/min flow rate during sampling, we recommend that the 
inside diameter (I.D .) of the sampling tube be reduced as it reaches the 
well head to ensure hydraulic head pressure is maintained. A reducer 
coupling (0.5 inch to 0.25 inch) installed approximately six feet from the 
actual sample port would suffice. Proper fitting installation, including the 
use of Teflon tape, will eliminate connection problems. Therefore, the 
text must be amended accordingly. 

b . Agreed. The recommended text regarding the sampling flow rate 
has been added to pages A-58 and A-59 of Appendix A of the Generic 
Work Plan. 

c. The document should state how the flow rate will be measured. 
For example, the actual apparatus, i.e., graduated cylinder and stopwatch, 
may be used. Therefore, the text must be amended accordingly. 

c. Agreed. The flow rate will be measured with a graduated cylinder 
and a stop watch .. The text on page A-57 of Appendix A of the Generic 
Work Plan has been amended to include the actual apparatus that will be 
used to measure the flow rate. 

d. While step 3 on page A-58 states that the field parameters to be 
monitored are turbidity, temperature, specific conductance pH, Eh, and 
dissolved oxygen, the text does not delineate the order of equilibration for 
each water quality indicator parameter identified. In general, the order of 
equilibration is pH, temperature, and specific conductance, followed by 
oxidation-reduction potential, dissolved oxygen and turbidity. However, it 
should be noted that temperature and pH, while often used as equilibration 
indicators, are actually quite insensitive in terms of distinguishing between 
formation water and stagnant casing water. Therefore, the text must be 
amended accordingly. 
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Response #4 

Comment #4 

Response #4 

Comment #4 

Response #4 

Comment #4 

Response #4 

Comment #4 

d. Agreed. The recommended text has been added to Section 3 .6.5. , 
page A-56. 

e. The text specifies that the field parameters should not vary more 
than ± 10% in order for the well to be considered stable. However, the 
following criteria, which is parameter specific, should be used. Three 
successive readings must be within± 0.05 for pH, ±3% for conductivity, 
and ± 10% for dissolved oxygen and Eh, and 5 NTUs for turbidity. The 
variability within each water quality indicator parameter is the current 
recommendation out of the EPA Office of Research and Development and 
has been adopted by Region II . 

e. Agreed. The recommended text has been added to Section 3.6.5 , 
page A-56. 

f. To remain consistent with comment #4b, it is recommended that 
the inside diameter (I.D.) of the sampling tube be reduced as it reaches the 
well head to ensure hydraulic head pressure is maintained. A reducer 
coupling (0 .5 inch to 0 .. 25 inch) installed approximately six feet from the 
actual sample port would suffice. Proper fitting installation, including the 
use of Teflon tape, will eliminate connection problems. Therefore, the 
text must be amended accordingly. Consequently, sample discharge must 
be a continuous flow of 100 ml/minute for volatile organics and up to 500 
ml/minute for other analytical parameters of interest. However, to 
increase sample collection time for the other analytical parameters, a 
normal 0.5 inch coupling and previous tubing should replace the reducer 
coupling and 0.25 inch tubing. Therefore, a stoppage in flow could occur 
after the collection of volatile organic samples in order to change the 
coupling/tubing. In addition, a caveat should be added to reiterate that 
static water column level drawdown is minimal during sampling. 

f. Agreed. The recommended text has been added to page A-58 of 
Appendix A of the Generic Work Plan 

g. The outlined procedures do not delineate the placement of the gas 
powered generator, in the proximity of the well, to drive the pump motor 
If a gas powered generator is utilized, the generator must be placed, at a 
minimum of 25 feet, downwind of the well to limit the incidence of cross­
contamination. Therefore, the text must be amended to incorporate this 
scenano. 

g. Agreed. The recommended text has been added to page A-57 of 
Appendix A of the Generic Work Plan 

h. Amend page A-59 to include collection of samples for explosives 
analysis . 
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Response #4 

Comment #5 

Response #5 

Comment #6 

Response #6 

h. Agreed. The text on page A-59 of Appendix A of the Generic 
Work Plan has been modified as recommended in the comment. 

FSP: Section 4.3, Page A-154 

Remove the reference to using plastic bottles for metals and water quality 
parameters. Polyethylene is the material of choice for these samples. In 
addition, all glass bottles used should have Teflon lined caps, except those 
for VOC samples which require Teflon septa with separate cap . 

Agreed. The word "plastic" has been replaced with the word 
"polyethylene" on page A-154 . 

FSP: Section 4.4, Page A-155 

The sampling equipment decontamination procedure listed must be 
modified as follows : add a tap water rinse after the nitric acid rinse and 
prior to the use of methanol/hexane. 

Agreed. A tap water rinse has been added to the sampling equipment 
decontamination procedure on page A-155 . 

Generic Work Plan-Chemical Data Acquisition Plan 

Comment #7 

Response #7 

Comment #8 

Response #8 

Comment #9 

CDAP: Section 3.2, Page C-4 

The first paragraph here incorrectly references the NYSDEC data 
deliverables packages . The NYSDEC Analytical Services Program 
(ASP) is intended to support the Superfund Program and defines two 
types of deliverables packages: ASP Category A and ASP Category B. 
In this investigation, use of ASP Category B warranted. Please replace 
the text with the correct NYSDEC terminology. 

Agreed. The terminology has been replaced. As a note, for Level IV 
data, the NYSDEC ASP Category A deliverables will be used, and for 
Level III data the NYSDEC ASP Category B deliverables will be used. 

CDAP: Section 4.1, Page C-5 

The second paragraph here states that the details of the project 
organization are contained in the correlating Scoping Plan. However, the 
Scoping Plan for SEAD-4 does not list this information. Please modify 
the SEAD-4 Plan appropriately. 

Agreed. The details of the project organization have been added to the 
SEAD-4 Scoping Plan. No change was made to the Generic Work Plan. 

CDAP: Section 4.3, Page C-6 
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Response #9 

Comment #10 

Response #10 

The second paragraph here states that a discussion on the contracted 
laboratory is contained in the correlating Scoping Plan. However, the 
Scoping Plan for SEAD-4 does not list this information. Please modify 
the SEAD-4 Plan appropriately. This applies to CDAP Section 5.3, 
bullet (a) as well . 

Agreed. In response to this comment we have modified the second 
paragraph to read: " ... to this appendix. The contracted laboratory is 
identified in Section 6. 0 of the appropriate RI/FS Project Scoping Plan .. . " 
In addition, the contracted laboratory is identified in Section 6.0 of the 
SEAD-4 Project Scoping Plan (page 6-1) . 

CDAP: Section 5.3, Page C-8 

The frequency for collecting replicate and rinse blank samples must be 
specified. The correct frequency is as follows. Replicate samples must be 
collected at a rate of one per twenty environmental samples or less per 
matrix. This is a separate replicate from that prepared and analyzed by 
the laboratory. Rinse blanks must be collected at a rate of one rinse blank 
per type of equipment used each day a decontamination event is carried 
out. It is permissible to use the same aliquot of water on all equipment 
associated to a particular matrix for analysis of Serni-VOCs, pesticides, 

. PCBs, Explosives, and inorganics . This rinse must be performed 
sequentially on all sampling equipment. However, a separate rinse blank 
is required for each piece of equipment used to collect a sample of a 
particular matrix undergoing VOC analysis . 

Also, trip blanks are only required when sampling aqueous samples 
undergoing VOC analysis . 

Agreed with most of the comment, but disagree with a few aspects of it. 
We agree with the comment on replicates. We agree with most of 
comments on rinse blanks, except we disagree with the frequency for 
groundwater rinsates. For groundwater samples we feel that this 
frequency is not reasonable. This is because the site-specific geologic 
conditions at SEDA (i.e., relatively impermeable till) typically result in 
slow recharging wells translates into long periods of time for sampling. 
Thus, if we obtain anywhere from 2 to 4 groundwater samples in a day, 
under the recommended frequency, we would obtain an unnecessary large 
percentage of QC samples (up to 50 percent). Therefore, were believe 
that a frequency of one rinsate sample for every two days of groundwater 
sampling is more reasonable for SEDA. Also we disagree that a separate 
rinse blank is required for each piece of equipment used to collect a 
sample of a particular media undergoing VOC analysis . We intend to use 
the same aliquot of water on all equipment associated to a particular 
matrix for all analyses . Lastly, we agree with the comment on trip blanks . 
The text changes were made to pages A-8 and A-9 of Appendix C of the 
Generic Work Plan. 
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Comment #11 

Response #11 

Comment #12 

Comment #12 

Response #12 

Comment #12 

Response #12 

Comment #12 

Response #12 

Comment #12 

Response #12 

Comment #12 

CDAP: Section 5.4.1, Page C-10 

When acidifying an aqueous VOC sample, use 12N HCL to prepare the 
1: 1 preservation solution. 

Agreed. The recommended text has been added to page C-10 of Appendix 
C of the Generic Work Plan. 

CDAP: Table C-1, Page C-11 

a. Prior EPA Comment 4 on this Appendix stated that the holding 
time must be specified from Verified Time of Sample Receipt (VTSR). 
However, the holding time specified for explosives, pesticides/PCBs, and 
Semi-VOCs in groundwater/surface water, soil and fish tissue (explosives 
only) specifies a holding time of 7 days to extraction, which is correct 
from the time of collection. If VTSR is used, the correct holding time to 
extraction is 5 days, which considers shipping time. Amend this table 
appropriately. 

a. Agreed. Table C-1 has been amended as recommended in the 
comment. Also, footnote 4 now indicates 5 days from VTSR. 

b. Specify a holding time for cyanide in groundwater/surface water 
samples. 

b. Agreed. A holding time of 14 days for Total Cyanide has been 
added Table C-1. 

c. The containers listed for semi-VOCs and pesticides/PCBs in 
water (footnote 6 to table C-1) are incorrect. Four liters per sample are 
required for aqueous samples for extractable analyses. 

c. Agreed. We agree that the cited footnote incorrectly states the 
volume of sample required. However, the contracted laboratory stated 
that they require at least 2 liters of water for each analysis . Therefore, 
Table C-1 has been modified so that footnote 3 now reads "2 1 liter amber 
glass containers with Teflon-lined cap." 

d. The containers listed for semi-VOCs and pesticides/PCBs in soil 
(footnote 3 to table C-1) are incorrect. Footnote 6 is appropriate for soil 
samples for extractable analyses. 

d. Agreed. Table C-1 has been amended so that footnote 6 1s 
referenced for the semi volatile and pesticides/PCBs analyses. 

e. Correct the VOC soil holding time to 10 days . 
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Response #12 

Comment #13 

Response #13 

e. Agreed. The VOC soil holding time has been changed to 10 days. 

CDAP: Section 5.4.3.5, Page C-15 

The correct frequency of collecting a rinse blank is stated in Comment 10 
above. A field equipment rinse blank is required for dedicated equipment. 
It should be collected prior to placement at the particular sampling 
location. Also, field QC samples, i.e. rinse blank, trip blank, and replicate 
samples, must be prepared and analyzed by the laboratory in conjunction 
with their associated samples . Results of these QC samples must be 
reported with the associated field samples for use during data validation. 
Also the field forms containing dates and times of sample collection must 
be available to the data validation personnel in order to correctly correlate 
the QC samples to their associated environmental samples. 

Agreed with most of comment on QC samples, but disagree with a few 
aspects of the comment (as explained in the response to Comment # 10 
above) . We agree that for soil, sediment, surface water rinse blank 
samples should be collected at a frequency of one rinse blank per type of 
equipment used each day a decontamination event is performed. 
However, for groundwater samples we feel that this frequency is not 
reasonable. This is because the site-specific geologic conditions at SEDA 
(i .e. , relatively impermeable till) typically result in slow recharging wells 
translates into long periods of time for sampling. Thus, if we obtain 
anywhere from 2 to 4 groundwater samples in a day, under the 
recommended frequency, we would obtain an unnecessary large 
percentage of QC samples (up to 50 percent) . Therefore, were believe 
that a frequency of one rinsate sample for every two days of sampling is 
more reasonable for SEDA. Also we disagree that a separate rinse blank 
is required for each piece of equipment used to collect a sample of a 
particular media undergoing VOC analysis . We intend to use the same 
aliquot of water on all equipment associated to a particular matrix for all 
analyses. Lastly, we agree with the comment on trip blanks 

No dedicated sampling equipment is planned at this time, however, should 
it be used, a field equipment rinse blank will be taken for dedicated 
equipment (It will be collected prior to placement at the particular 
sampling location) . 

Agreed. field QC samples, i.e. rinse blank, trip blank, and replicate 
samples, will be prepared and analyzed by the laboratory in conjunction 
with their associated samples. 

Agreed. results of these QC samples will be reported with the associated 
field samples for use during data validation. Also the field forms 
containing dates and times of sample collection will be available to the 
data validation personnel in order to correctly correlate the QC samples to 
their associated environmental samples . 
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Comment #14 

Response #14 

Comment #15 

Response #15 

CDAP: Section 5.4.3.6, Page C-15 

Analytical results for the demonstrated analyte free water (whether 
originating at the lab or the site) must be made available upon request. 
Also, if this water is shipped on-site, store away from any organic 
solvents in order to avoid extraneous contamination. 

Agreed. The results of the analysis of the demonstrated-free water are 
available upon request - this statement has been added to Section 5.4.3.5 . 
Also, if the demonstrated analyte-free water is stored on-site, it will be 
kept away from organic solvents to avoid extraneous contamination - this 
text was added to Section 5.4 .3.6. 

CDAP: Table C-2 

a) Comment 3 above regarding reporting limits exceeding ARARs applies 
here as well. 

b) Information pertaining to the screening for chromium to be performed 
at SEAD 4 should be on this table. 

c) Method 524.2 is only applicable to aqueous samples, therefore correct 
the listing in Part IB, (vi) of this table. This also applies to Part IC, (i) 
and (ii). 

d) Correct Part IIC, (l) and (2) as incorrect entries are listed for the 
preparative method, analytical method and reporting limit. 

a) Acknowledged. We recognize and have pointed out that for some 
constituents the analytical method detection limits are above the ARAR. 
This is an unfortunate limitation of the protocols . It should be noted that 
at the beginning of the Superfund program at SEDA, ACE , EPA and 
NYSDEC agreed that NYSDEC Analytical Services Protocols would be 
used for the remedial investigations at SEDA. These are the identical 
protocols used by NYSDEC in their Superfund work throughout New 
York State. Special analytical services could be arranged with the 
contracted laboratory to reduce the detection limits, however, this would 
involve an R&D program that the ACE believes is outside of what should 
be performed. But, if alternative methods were developed, then these 
methods would no longer be NYSDEC ASP Methods ( which the 
laboratory is currently contracted to perform) and also, they would require 
EPA, NYSDEC and MRD approval prior to being used. No changes 
were made to the text. 

b) Agreed. Because chromium screening will be performed using the 
same method used for the normal Level IV samples (i .e., NYSDEC CLP 
Method), a parenthetical note indicating this has been added to the 
chromium listing on page 2 of Table C-2. Also, a note at the end of the 
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Comment #16 

Response #16 

Table C-2 explains that a NYSDEC ASP Category A deliverable will not 
be generated for the chromium screening results . 

c) Agreed. The reference to Method 524.2 has been deleted from the soil 
and sediment analyses listing for Part IB. Also, the entries for Part IC (I) 
and (ii) have been corrected. 

d) Agreed. The entries for the preparative method, analytical method and 
reporting limits have been corrected. 

CDAP: Section 7.2, Pages C-20 and C-33 

a) The most recent (at the time of analysis) revisions of the analytical 
methods must be employed. As per comment 3 above, ARARs must be 
achieved. 

b) Note-when using any method from SW-846, all requirements specified 
in the method as "recommended" are required (for example but not limited 
to analysis/reporting of VOC and Semi-VOC TICs, and other QNQC 
requirements) . Other specifications contained in Chapter One of SW-846 
are also required to be performed. The data should be reported in a 
format equivalent to the NYSDEC ASP Category B package. This 
includes but is not limited to all raw data, quantitation reports, sample and 
standard spectra and QNQC information. 

c) The last paragraph on page C-33 states that asbestos "re-analysis will 
be requested for questionable results, i.e. significant discrepancies 
between spilt samples" is unclear. An acceptable RPD should be 
specified here. 

a) Agree with the first part of the comment and acknowledge the second 
part of the comment. A statement that the most recent ( at the time of the 
analysis) revisions of the analytical methods will be employed has been 
added to Section 7.2. However, we recognize and have pointed out that 
for some constituents the analytical method detection limits are above the 
ARAR. This is an unfortunate limitation of the protocols . It should be 
noted that at the beginning of the Superfund program at SEDA, ACE , 
EPA and NYSDEC agreed that NYSDEC Analytical Services Protocols 
would be used for the remedial investigations at SEDA. These are the 
identical protocols used by NYSDEC in their Superfund work throughout 
New York State. Special analytical services could be arranged with the 
contracted laboratory to reduce the detection limits, however, this would 
involve an R&D program that the ACE believes is outside of what should 
be performed. But, if alternative methods were developed, then these 
methods would no longer be NYSDEC ASP Methods ( which the 
laboratory is currently contracted to perform) and also, they would require 
EPA, NYSDEC and MRD approval prior to being used. No changes 
were made to the text. 
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Comment #17 

Response #17 

Comment #18 

Response #18 

Comment #19 

Response #19 

b) Agreed. The recommended text has been added to item number 2, 
which concerns SW-846. 

c) Agree. The text has been clarified as much as possible. However, we 
are not aware of any value (i.e. , RPD) in the guidance that can be used in 
this situation. Thus, this statement has changed to read "the lab may be 
contacted on a case by case basis if the results are judged to be 
questionable (i.e., significant discrepancies between split samples) by the 
inspector for sample result consistency, and in some instances reanalysis 
may be requested - guidance does not specify a value (or RPD) for 
asbestos samples . 

CDAP: Table C-10, Page C-42 

This table should specify information regarding the chromium screening to 
be employed, i.e. at SEAD 4. 

Disagree. We do not believe that is appropriate to incorporate the 
chromium screening method into this table because in previous responses 
(that have been incorporated into the Generic Work Plan) we have stated 
that chromium screening will be performed using NYSDEC CLP 
Methods, but the results will not be reported using a NYSDEC ASP 
Category A deliverable. Thus, the calibration criteria for the chromium 
screening is the same as that for the Level IV chromium analyses, which is 
already included in the Table C-10. 

CDAP: Section 7.3.2, Page C-43 

An MS/MSD/MSB should be prepared and analyzed for parameters in 
addition to explosives. See the individual analytical method for required 
frequency. 

Agreed. This paragraph is not meant to indicate that explosives are the 
only compounds for which MS/MSD/MSB samples will be prepared -
other compounds have always been included in the analytical program as 
indicated in the first sentence of Section 7.3 .2. We agree it is not clear in 
this instance. Thus, the text has been clarified. 

CDAP: Section 8.3, Page C-45 

If calibration of the pH meter indicates that the response of this meter has 
decayed, all data collected with the meter in question should be rejected. 
Remove reference to "adjusting" the data as this is undefined. 

Agreed. The word "adjust" has been removed from the sentence as 
recommended - we do not intend to adjust any pH data. However, we 
have included a description of acceptable data. If pH meter calibrates to 
within 0.5 pH units then the data collected prior to this will be considered 
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Comment #20 

Response #20 

Comment #21 

Response #21 

Comment #22 

acceptable . If the meter calibrates to within 0.5 and 1 pH unit then the 
data will be flagged with a "J" indicating that it is estimated . If the meter 
calibration indicates that it deviates by greater than 1 pH unit then the 
data will be rejected ("R"). This text has been added to the second full 
paragraph on page C-45. 

CDAP: Section 9.2.4, Page C-49 

a) The second paragraph here states that the "detection limit" will be 
included in the tabulated results for those analytes not found. Specify 
whether this is the Contract Required Quantitation Limits in the NYSDEC 
CLP SOWs or the PQLs or the Instrument Detection Limits (inorganics 
only). In addition, the results and quantitation limits for soil/sediment 
samples must be corrected by the lab % Moisture and this correction 
verified during data validation. All tabulated results should note the % 
Moisture per sample. 

b) The following SOPs must also be used for data validation of herbicide 
and explosive results: 

Attachment 3: SOP No. HW-17, Rev. 1.3 , November 1994 
SOP for Validating Chlorinated Herbicides by GC 

Attachment 4: SOP No. HW-16, Rev. 1, September 1994 
SOP for Validating Nitroaromtics and Nitramines by HPLC 

a) Agreed. The type of detection limit has been specified in paragraph 
two of Section 9.2.4. Also, the results and quantitation limits for 
soil/sediment analyses will be corrected by the lab % moisture and -this 
has always been done by the lab for samples at SEDA. And, the 
correction for % moisture will be verified during the data validation. In 
addition, the tabulated results will note the percent moisture per sample. 

b) Agreed. These two SOPs were added to paragraph three of Section 
9.2.4. 

CDAP: Section 9.3.2, Page C-50 

Comments 1 and 7 above apply here as well. 

Agreed. Text has been added to the paragraph one of Section 9.3.2 that 
states that the data deliverable packages will be NYSDEC ASP Category 
A and Category B . 

CDAP: Attachment C-2 

This attachment states that the non-routine analytical methods are 
contained in the individual Scoping Plan for the subject site. This is not 
true. The Scoping Plan for SEAD 4 does not contain any information 
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Response #22 

regarding non-standard analytical methods . Please correct the Scoping 
Plan appropriately. 

Disagree. The italicized statement says that "additional non-standard 
analytical methods may be a part of the RI of the subject site are 
contained in the appropriate RI/FS Project Scoping Plan ... " This 

. statement was included in the Generic W orkplan to account for any 
additional methods that may be use on sites at SEDA in the future - by 
including any additional method in the Project Scoping Plan it avoids 
having to continually update the Generic Work Plan. However, it is not 
meant to imply that all Project Scoping Plans contain non-standard 
analytical methods. None are listed in Appendix C of the SEAD-4 
Project Scoping Plan because all of them are covered in the Generic Work 
plan 

To avoid confusion in the future, the statement has been amended to read 
"If warranted, additional non-standard .. . may be contained in the .. . " Also, 
a statement has been added to the SEAD-4 Scoping Plan that reads "The 
Generic Work Plan contains standard and non-standard analytical 
methods - no additional non-standard analytical methods have been added 
to this Project Scoping Plan." 

K: \Seneca \Comrnents\Sead4 \USEP A.Doc 
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SEDAWP2.SOW 

ANNEX 1\Q. 
PREPARATJON OF WORK PLANS FOR 

REMEDIAL INVESTIGATIONS AND FEASIBXLITY STUDIES 

AT VARIOUS SITES AT 

SENECA ARI-lY DEPOT ACTIVITY, ROMULUS, NEW YORK 

;I... 0 GENERAL STA'I1ru1:EN'1' OF SERVICES 

1.1 B~okgrouna. As part of its continuing program of evaluat­
ing its hazardous w~ste management practices, the Anny will 

perform Rernedi~l Investigations/Feasibility Studies (RI/FS) at 
va~ious sites on Senec~ Army Depot Activity (SEDA). The RI/FS 

investigations are to pe conducted to determine the magnitude of 

environment~l contamination and appropriate remedial actions. 
The us Army Corps of Engineers, Huntsville Division, on behalf of 
SEDA, will contract for the required work. 

1.2 LocatiQn. Seneca Anny Depot Activity is a us Arny 
facility located in Seneca County, New York. SEDA occupies 

approximately 10,700 ac~es. It is bounded on the west by state 
Route 96A and on the e~st by State Route 96, The cities of 
Geneva and Rochester are located to the northwest (14 and 50 

miles, respectively); Syracuse is 53 miles to the.northeast and 

Ithaca is 31 miles to ~he south. The surrounding area is 
generally used for farming . 

"\ 

1.3 Regulatory status. SEDA was proposed for the Federal 
Facilities Nati~n~l ~~iorities List on 13 July 1989. 

consequently, aJ..1 work to be perf.ormed under this contract shall 

be performed aoco~ding to CERCLA guidance as put forth in the 

Interiln Fil'lal 11 Guidance for Conducting Remedial Investigations 
' and Feasibility studies under CERCLA", dated October 1988 (Refer­

ence 11.13) . Additionally, all work performed as part of this 
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contract shall be p£~formed according to the Interagency Agree­
ment negotiated betw<2en Seneca Artny Depot, the New York state 
Department of Environmental Conservation (NYSDEC) and the U.S. 

Environmental Protect.ton Agency (USEPA), Region II (Reference 

11.10). 

1.4 Previous Investigations. Previous investigations have 
been performed at various SEDA units. In general, an 
"Installation Assessment and Update" (USATHAMA Reports No. 157 

(1980) and 157(0) (1987), respectively) (References 11.1 and 

11,3) was conducted PY the U.S. Army Toxic and Hazardous 

Materials Agency . lhe pu~pose of the assessment was to identify 

potentially contaminated areas at the Depot. The U.S. Army 
Environmental Hygiene Agency's Groundwater Contamination survey 
No. 38-26-0868-88, "Evaluv.tion of Solid Waste Management Units, 

Seneca A~my Depot" (Reference 11.4) identified and described all 

solid waste management units (SWMU's) at SEDA at the time of its 

preparation. More recently, a 11 SWMU Classification Report" 

(Reference 11.5) was prepared to present the results of records 

searches at all currently identified SWMU 1 s at SEDA and, based on 

its recommendations, site investigations have been completed at 
twenty five SWMU's where additional work was recommended as being 

necessary (References 11.6,11,7, 11,8 and 11.9). A complete list 

of previous investigations is presented as References in section 
11,0. 

1.5 Units to be Investigated Upder this Contractb Work Plans 

for RI/FS investigations will be prepared for the following 
sites: 1) Building 804 and the associated Radioactive Waste 

.... 
Burial--sites (SEAD-l2)i the Pitchblende Storage igloos (SEAD-48); 
the Miscellaneous components Burial site (SEAD-63); the Munitions 

Washout Fnoility Leach Field (SEAD-4); the Garbage Disposal Areas 

(SEAD-64A and 64D); the IRFNA Disposal Pits (SEAD-13) i the 

Ammunition Breakdown Area (SEAD-52); the Oil Discharge Area 

Adjacent to Building 609 (SEAD-60); the Sewage Sludge Piles 

(SEAD-005); the Fill Area West of Building 135 (SEAD-59); 
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Alleged Paint Disposal Area (SEAD-71) and the Explosive Ordnance 

Disposal Area (SEAD-57). 

1.6 Security Eequirements. Compliance with SEDA security 

requirements is mandated. These requirements are presented in 
Section 9.0. 

2.0 OBJECTIVE 

The objective of this statement of Work is to prepare a site 
specific Project Scoping Plan for each of the Areas of Conce~n 

listed in Section 1.5 of this sow. At completion, these Project 
Scoping Plans, taken together with the generic RI/FS Work Plan 

previously prepared fo~ SEDA, shall form a complete Work Plan for 

implementing ~n RI/PS ~teach site. All Work Plans shall be 

developed as defined by Office of solid Waste and Emergency 

Response Directive 9355 (Reference 11.13, beginning with the 
RI/FS scoping process and ending with a regulatorally approved 
Work Plan at the identified site. Additionally, this Work Plan 
shall maintain the basic format of the Work Plan developed for 
the SEDA Ash Landfill and Open Burning Grounds RI/PS (References 

11.11 and 11.12). 

3.0 DETAILED DijSCRIPXION OF SERVICES 

3.1 General Regui~ement§_,. All work performed by the AE 

shall be designed and implemented in a manner which complements 

earlier investig~tions and shall conform to this Statement of 

Work (SOW). The AE, through the Work Plans, shall present a 
complete description of the RI/FS process as applied to each ... 
operabla unit. All work shall be performed under the general 

supervision of a Professional Engineer registered in the state of 

New York. 

3.2 (Task _l) sit~ Visit and Review Existing Data. The AE 

shall perform a vi~ual inspection of the sites, review records, 

reports and other a~ta provided by the Contracting Officer and 

the facility, o~ macte av~ilable to the AE from sources s~ch as 
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public records, th~ USEPA, the state Regulators, the st~te 
Geological survey, or rrom interviews with local residents and 

officials who have knowJ.edge of past site activities. 

3.3 (Task 2} RILF~ Pkoject Scoping Plan Preparation. 
3.3.l General. The AE shall prepare multiple site specific 

Project Scoping Plans ¥hioh are intended to do the following: 

(1) to provide a consolid~ted report on site history, current 

site activities, and resulting environmental impacts; (2) to 

familiarize personnel who will be working on the project with 

site conditions; and (3) to provide project plans and proposed 

tasks by which RJ/FS ~ctivities shall be conducted. These 

scoping pl~ns shall provide a summary of site specific 

conditions, give an overview of the RI/FS process at each 

operable unit and dzscribe how the process will be implemented at 

each. The plans shall conform to the outline presented in Figure 

1. All detailed inform~tion required to implement a thorough 

RI/FS investigation ~teach Area of Concern shall be presented. 

The documents shall be prepared as follows: 

3,3.3.2 Site sgecific Health Plan. The AE shall develop a 

Site-Specific safety and Health Plan (SSHP), as part of the HSP, 

in accordance with the requirements of Section s.o of this sow. 
The SSHP shall be submitted to the Contracting Officer for review 

and approval prior to any field work. 

J.J,3.3 field s~mpling Plan. The AE shall prepare and 

submit, as part of tne Project Scoping Plans, a Field Sampling 

Plan (FSP). The FSP shall describe in detail all sampling ~nd 

analysis aotivities ~Q b~ exercised including site background, 

sampli;g objeotiveG( s~mpling locations and frequency, designa­

tions, equipment und prQcedures and handling and analysis 

requirements to be applied at eacn site. It is intended that the 

AE, in the Field sampling Plan, propose and justify how the field 

investigation activities will be allocated. As part of the FSP, 

the A-E shall discuss specific plans to meet all QA/QC 

requirements. 
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F!GURE 1 

WORK PLAN OUTLINE 

INTRODUCTION 

Background 

SITE CONDITIONS 

Physical setting 
Geologic~l Setting 

Hydrogeology 

Regionv.l 
Local 

Results of Previous lnvestigations 
·SCOPING OF THE Rl/FS 

Conceptual site Model 
Physical site Ch~~acterization 

Environmental fate of constituents at SEAD 
Identification of Potential Receptors and Exposure 

Scenarios 
Potential source Areas and Release Mechanism 
Potential Exposure Pathways and Receptors -

current Uses 

Potential Exposure Pathways and Receptors -
Future Uses 

Scoping of Pot~nt ial Ren,edial Action Alternatives 

No Action 

... 

Capping 
Excavation and Landfilling 

In situ Detoxification and Solidification 
Resource, Reclamation 
Institutional Controls 

composting 
Soil Washing/Soil Flushing 

Excavation, Inci ner~tion and Disposal 
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FIGURE 1 (CONTINUED) 

Carbon Adsorption 
Ion Exchv.nge 
Chemical Oxidation 

Reverse Osmosis 

Preliminary Identification of Applicable or 

Relevant and Appropriate Requirements (ARARs) 
Introctuction 

Preliminary Identification of ARA.Rs and 
"To Be Considered" (TBCs) 

Potentiv.l ARARs 

Potentiv.l Sources of Items 
To B~ considered" (TBC) as 
Alternqtive Sources of ARARs 

Potential Chemical-Specific 

ARAR and TBC Levels 

Data Quality Objectives (DQO's) 
Intended Use of Data 
Data Quality 

Data Quant:.ity 

Data Gaps and Data Needs 

TASK PLAN FOR THE RI 
Pre-Field Activities 

Field Investig~tions 

Geophysicul Investig~tion .., 
~ Soils Investigation 

SUrfuce Water and Sediment Investigation 

Groundwater Investig.ation 

Ecologic~l Investigation 

surveying 

Data Reduction, Assessment and Interpretation 

~ 
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FIGURE 1 (CONTINUED) 

Baseline Risk As!;ie:;;Gment 

Identification of Contaminonts of concern 

Exposu,re Assessment 

Toxicity Assessment 

Risk Cha~acterization 
Environmental Assessment 
Identific~tion of ARARs 

Data Reporting 
Preliminary Reports 
Quarterly Reports 
l1onthly Report 

TASK PLAN FOR THE FS 

Development of Remedial Action Objectives 

Develop Remedial Action Alternatives 

screening of Remectial Action Alternatives 

Detailed Analysis of Remedial Action Alternatives 
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3,4 (Task 3} Project Management. The AE shali manage 

the delivery order in accordance with Appendix A of the basic 

contract sta.tement of work. All project m:anagement associated 

with the aelivery order 1 with the exception of the direct 
technical oversigh~ of the work described in the preceding tasks, 
shall be accounted for in this task. 

4.0 SUBMI~WALS MD PR~GENTATIONS 

4.1 format and Content, All subrnittals identified in the sow 

shall be prepared in ~ccordance with the suggested RI/FS Format 

as presented in the RI/FS Guidance Manual. Each submittal shall 
be accompanied by an EPA completeness checklist (where 
applicable), completect PY the AE, which references the specific 
location of each required item within the submitted document. 

All drawings shall be of engineering quality in drafted form with 
sufficient detail to show interrelations of major features on the 

installation site map. When drawings are required, data may be 
combined to reduce the number of drawings . The documents shall 
consist of 8-l/2 11 x 11 11 pages with drawings folded, if necessary, 

to this size. A deci mal paragraphing system shall be used, wit h 
each section and para.gra.ph of the documents having a unique 

decimal designation. The document covers shall consist of vinyl 

3-ring binders and shall hold pages firmly while allowing easy 

removal, addition, a~ replacement of pages. A document title 

page shall identify the AE, the Corps of Engin~ers, Huntsville 

Division, and the dat~, The AE identification shall not dominate 

the title page. Each page of draft and draft- final documents 
"\ 

sha 11 b~ stamped II DMFT:1 and "DRAFT-FINAL11 respectively. Each 

document shall identify the members and title of the AE's staff 

which had significant 1 $pecific input into the document's 

preparation or rev i~w . submittals shall include incorporation of 

all previous revtew comments accepted by the AE as well as a 

section describing the disposition of each coIDI11ent. Disposition 
of comments submitted with the final document shall be separate 

AA-b--8· · 
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from the document itself. All final submittals shall be sealed 
by both the registered Professional Engineer-In-Charge. 

4,2 Presentation~. The AE shall make presentations of work 
performed according to the schedule in paragraph 4.6. Each 

presentation will consist of a sullll'Clary of the work accomplished 
and anticipated followed by an open discussion among those 
present, The AB shall provide a minimum of two persons at the 

~eatings which are expected to last one day each. 

4.3 conference Note~. The AE will be responsible for 

taking notes unct pr.~paring the reports of all conferences, 

present~tions 1 and review meetings. Conference notes will be 

prepared in typed form and the original furnished to the Con­

tracting Officer (within five (5) working days after date of con­

ference) for concurrence and distribution to all attendees. This 

report shall inoluoe the following items as a minimum: 
a. The date and place the conference was held with a 

list of attendees. The roster of attendees shall include name, 

organization, and telephone number. 
b. Written colTilnents presented by attendees shall be 

attached to each report with the conference action noted. 

Conference action a:s determined by the Government's Project 

Manager sh<'.ll be 11 A" fo:r an approved comment, 11 D11 for a ctisap­

proved conunent 1 uwn for a col!llllent that has been withdrawn, and 
11 E11 for a conunent tl1c1t has an exception noted. 

c. Comments made during the conference and decisions 

affecting criteria changes, must be recorded in the basic confer­

ence notes. hny ~~gmentation of written comments should be ... 
documen'€led by the conference notes. 

4.4 Confirm~tion Notioes. The AE will be required to 

provide a record of ~11 discussio~s, verbal directions, telephone 

conversations, etc., participated in by the AE and/or representa­

tives on matters relative to this contract and the work. These 

records, entitled 11 confirmation Notices", will be numbered 
sequentially and s hall fully identify participati ng personnel, 
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subject discussed, ~nd any conclusions reached. The AE shall 

forwQrd to the cont~~cting Officer as soon as possible (not more 
than five (5) work d~ys), a reproducible copy of said confirma­
tion notices. Distri~ution of said confirmation notices will be 

made by the Government. 

4.5 Progress Reports and Charts. The AE shall sub~it 

progress reports to the Contracting Officer with each request 
for payment. The progress reports shall indicate work performed, 

and problems inourrsct during the pa}7lllent period. Upon award of 

this deliv~ry order, the AE shall, within 15 days, prepare a 
progress chart to show the proposed schedule for completion of 

the project. The prog~ess chart shall be prepared in reproduc­

ible form and submitted to the contracting Officer for approval. 

The actual progress shall be updated and submitted by the 1Sth of 

each mopth and may be ).ncluded with the request for payment. 

4.6 Schedule of Deliverables and Review Meetings. 

Deliverables shall be submitted according to the following 

schedule. 

Date Deliverable/Meetinq 

Preliminary-Draft Project Scoping Plans 

comments Provided by the Army 

~5 

Draft, Project Scoping Plans 

Regulatory comments Provided 

Draft-Final, Project scoping Plans 
Final, Project Soaping Plans 

Project Review Neetings (3) 
"I 

Contrach Completion 
4.7 Subroitt~ 

4.7.l ~nerol Submittal Requirements. 

36 
1::6- Jun 95 

21 Jul 95 

25 Aug 95 

13 Oct 95 

17 Nov 95 

TBD 

l Mar 96 

4.7.1. 1 Distribution. The AE is responsible for repro­

duction and distribution of all documents. The AE shall furnish 

copies of submittals to each addressee listed in paragraph 4.7.3 

in the qu~ntities listed in the document submitt~l list . 
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submittals ~re due ~teach of the addressees not later than the 
close of business on the dates shown in paragraph 4.6. 

4.7.1.2 E~ctial SMbrnittals. Partial subrnittals will not 

be accepted unless prior approval is given •. 

4.7.1.3 .Q.oyer Lettets. A cover letter shall accompany 

each document and indicate the project, project phase, the date 
comments are due, to whom conunents are submitted, the date and 
location of the revie~ conference 1 etc. 1 as appropriate. (Note 
that, depending on the recipient, not all letters will contain 
the same information.) The contents of the cover letters should 

be coordinated with CEHND-PM-ED prior to the submittal date. The 

cover letter shall not oe bound into the document. 

4.7.1.4 supporting Data and calculations. The tabulation 

of criteria, data, circulations, and etc., which are performed 

but not includect in detail in the report shall be assembled as 

appendices . Criteri~ information provided by CEHND naed not be 

reiterated, although it should be referenced as appropriate. 
Persons performing and checking calculations are required to 

place their full names on the first sheet of all supporting 

calculations, and etc., ~nd initial the following sheets. These 

may not be the same individual. Each sheet should be dated. A 

copy of this scope of work shall be included as appendix A in the 

Draft RI/FS report only. 

4.7.1.5 Beproctuciblek One camera-ready, unbound copy of 

the final submittal of each document shall be provided to the 

contracting Officer- in actdition to the submittals required in the 

document and submitta l list. All final submittals. shall also be ... 
providea on 3.5-inch floppy disks compatible with the Intel 

310/80286 computer ~n ASCII format and in WordPerfect 5.1/5.2 

format. 
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4.7.3 Addressees. 

Commander 

U.S. Army corps of Engineers 

Huntsville Division 
ATTN: CEHND-PM-ED (Ms. Richards) 
106 Wynn Drive 
Huntsville, AL 35805-l957 

Commander 

u. s. Army Env h·omnenta J. 

Hygiene Agency (USAEHA) 

ATTN: HSHB-ME-SR (Mr. Hoddinott) 

Building 1677 

Aberdeen Proving Ground 

MD 21010-5422 

Commander 

Commander 

U.S. Al:my Depot systems 

Command (DESCOM ) 

ATTN: AMSDS-EN~FD 

(Ms. Johnson) 

Chambersburg, PA 17201 

commander 
U.S. Arny corps of Engineers 

Missouri River Division 

ATTN:CEMRD-ED-GL 

(Ms. Percifield) 
420 south 18th Street 

Omaha, Nebraska, 68102 

Commander 

U.S. Army Material CommQnd (USAMC) US Army Corps of Engineers, 

ATTN: AMCEN-A (Mr. Bob King) New York District 
5001 Eisenhower Ave. 

Alexandria, VA 22333-0001 

ATTN: CENAN-PP-E 
26 Federal Plaza 
New York, New York, 10278 

Commander -,".., Commander 

U.S. Army Environment~l Center Seneca Army Depot Activity 
ATTN: CETHA-JR-D (Or. Buchi) ATTN:SDSSE-HE(Randy Battaglia) 

"' Aberdeeh Proving G~ound, Romulus, New York,14541 

MD 21010-5401 

~L 12 ---

:>roocrs: XVO / IOS - ON:3>1< NVSE: 01 96 ' L,l: · 20 
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Commande:r-
U.S. Army corps of Engineers, 

North Atlantic Division, 
ATTN: CENAD-CO-E:f' (I1:i:-. Pickett) 

90 Church street 
New York, NY 10007-9~98 

4.6.4 Document and submittal List, 

CEHND-ED-PM 

DESCOM 

AEC 

CEMRD-EA-GL 

SDSSE-HE 

CENAD-CO-EP 

CENAN-PP-E 

AMC 

USA~(:18 
TOTAL 

""I 

No. of Copies 
freliminar~-Draft Draft 

4 

2 

1 

1 

2 

1 

2 

1 

8 
22 

4 

2 

1 

l 

23 I 

1 

2 

1 

8 
43 

~ 

AA{J.-1.3 

i;;n:aft-Einal 
4 

2 

1 

l 

23 

1 

2 

1 

a 
43 

%£ 6=H 

final 
4 

2 

1 

1 

23 

1 

2 

l 

8 
43 
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APPENDIX G 

EXPANDED SITE INSPECTION 
SUBSURFACE INVESTIGATIONS 

• Boring Logs 

• Test Pit Logs 

• Monitoring Well Installation Diagrams 
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BORING LOGS 





PAGE 1 OP 2 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. ii CLIENT: Aco~ I BORING NO.: /n.Vt/4-/ 

PROJECT : LC2 swmu 
LOCATION: ~ E(j_/)_ 4- JOB NO.: l'J:,Q~11 

ESf. GROUND El.EV.: &29'.!, )~ ~ 
DRJLUNG SUMMARY: START DA1E: a-~ - 93 

ORll.LINO HOU! DEPTH SAMl'U!R HAMMER FINISH DA1E: t.z-t- ~ 
Me.T1i0D DIA INT. SIZE TYi'!! TYi'!! WT,!'AU. CONTRACTOR: Ep1n1,;, 
/-}sA t l7- /I /JMe /4o / .3o 1/ ' j ''x o2, ss DRIUER: 5c.o_ll 

INSPECfffi: 81._48 
CHECKED BY: AvJ 
CHECK DATE: 4/~L~~ r I 

DRII.LING ACRONYMS: 

HSA HOl.l..OW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

OW DRIVE-AND-WASH SHR SAFEIY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVALSAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NOSAMPLlNG 

SPC SPIN CASING WL WIRE-LINE ST SHELBYTUBE 

3S 3 INCH SPLIT SPOON 

MONITORING EQUPMENr SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION 

TYPE TYPE£NERGY READING TIME DATE TIME DATE WEATHER 

{)(M o-~oo o-o,4 /~00 12.~t·'ld CJ lowly 
J)l)5f o-o~tJ9 ,..c:U laoc> 12-t - 7..3 I 

0flJ1 O -.Joov ()-(J,4 1330 /2- t-93 

MONITORING ACRONYMS 

PIO PHOTO - IONIZATION DElECTOR BGD BACKGROUND DGRT DRAEGER TIJBES 

FID fL\ME - IONIZATION DETECfOR CPM COUNTS PER MINlJIE PPB PARTS PER BII.LION 

GMO GEIGER MUEl.LER DETECTOR PPM PARTS PER MII.LION MDL METHOD DETECTION LIMIT 

SCT SCINTII.LATION DETECTOR RAD RADIATION 

COMMENfS: CJilffiR REPORTS DATI:/PENDING NIA 

WELL DEVELOPMENT 

SURVEYOR 

CORELOG 

WELL INSTALLATION DETAILS 

HYDRAULIC TESTING 

GEOPHYSICAL LOGGING 

PAGE I OF 2 SEE MASTER ACRONYM LISr POR COMPLETE LISTlNG OP ABBREVIATIONS BORJNGNO. : 

ver. 05-Nov-93 OBBORP1.WK1 



PAGE 2 OP 2_ 

OVERBURDEN BORING REPORT -
51.34-/ 

I A-Co[ I 
-

ENGINEERING-SCIENCE, INC. CLIENT: BORING #: ff\W-4-1 
MONITORING COMME!lfrn 

INSffiUMEITT INffiRVAL BGD TIME 
SeN\t se,LJ-1.1; -1,3 )-1 .5) --- \,(p DRill.ER: t_ WI (2_l l"t, 

. OV/1,\ 0 - () 't /00() 
£'5 I L/3 f).,,c.J .o~ I l"l riri INSPECTCR: 

DATE: /2 - 0 - 9..3 
lJ " ,NO SAMr_J,. :>AM!'Lt:. 
E DESCRIPTION 
p BLOWS Pl!NI!- RECOV- OOPTH RAD uses STRATIJM 
T Pl!R TRATION ERY ll'IT NO. voe CLASS Cl.ASS 
H • RANGE RANG!! (FEET) SOU< (AJ per Burmeister. color, grain ,ize, MAJOR COMPONENT, Minor Compcncnu 

/FT\ INO!!!S ,=a- ,.,.;- with amount modifien and =m -sizc dcnsitv. llratification ""tness etc.\ 

c1-

ML 

2 () f) +-
'2 2 

,., U bn,,J0 S/l-T. 'fhla .Sh11ll' fr~Ci mtnh (. z-s "/4 F,/1 I I,'=> 0 x- f-- • rs·) Mlk clay, n.o;E>f -

+ 2 2- ~'& LI. 6f'O(,,)r, 5/LT, SOn<L ChyJ -/racE ..Jht;IG koan,e,,, 
2 0 2 2 ~2s·d;c.) , o x;chlu'A, rnoisl __--- •. ,} - -

j · 8 /.5 /, "J D )-_ u._ h'114Jn SIL.7, so~ S/ic,IC ~~Is (fo 2'' -
_j_Q_ dta. i /,HI, Cla.y, mo,sl, deMU 

~ 

4 - -
/2. 4- -4 -

_fj_ 4 4 4 .- -
5 /2 

-</ .7 

/. t t.3 0 X II, IJ,.-cwri tStLT, soM( o"~ hffll .Ski£ kul~r Ma1:S11 -
-1L Cfri:,:q clJJ alt, . '5halG - -··; -- --·· 

kif~ Shrik-
-----

~ 
JI ' ' f_/, /;r~ t,Jrl 5tL.T, ~ c>J'll.L Cu.,Y, -
2b ~ ~ 

.. 
-fru, tHbth ) d.u,,..u_ n1C)lj/ - 4 .;.,,_ 

y_= -~ -

1 
22 

.J..o ,A- -
---12 0 r---- sk.k £>_ - ..... , I. ( it> .2. ''c/,c. ) 

~ 
~ 

0 35 lJ. h1t>?X1 Sil, 7, 5()i'l(L. Cfc,y_ /,lft, S'~/4 -
~ 4- - hoqme,11/s, d&1v, no:SI -

~ 
j2 ,. (p 

x -f-- - '-
42 -

10 ~ --fl ·--- - - ----- ----------- --·----- - ------

1!43-- - (_W~c! S/2(; 1€. -

-f-- -

- - 5jxon reW ~1- ID ,3 / -

-f-- -

- f-- CiM1.tAed lo Jo , s1 -

-- -

- f-- -
~ ---

-f--- -
15 --f--

f--- f-- -
j_ -

f--- t -

-

- i I -
I 

~ ' -
j 

-- ; 
I _j_ -

I 
i -- i 20 I 

PAGE 2 OP 2 SEE MAsrER ACRONYM LISf POR COMPlEIB LISflNG OP ABBREVIATIONS BORING #:. 

ver. 05-Nov-93 OBBORP2.WK1 



PAGE 1 OP 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. II CLIENT: AO)~ I BORING NO.: M W4 · 2. 

PROJECT : IQ SWrn(L 

LOCATION: sow 4-- JOB NO. : 1J:,Q411. 
ESr. GROUND ELEV~ (Q~Et., 4~-i 

DR.IU.ING SUMMARY: SfART DAlli 11L;o,tl.3 
DRJU.JNG HOU! Dl!PTI-l SAMPl£R HAMM8R FINISH DAlli I I LIQ ICJ..3 

j 

MllniOO DIA INT. SIZE 1Yl'E 1Yl'E WT/FILJ.. CONTRACTOR; £Yn1>1J-f 

/tbA 8~" /.4o,,,/ao " 
I 

3'~2· ~ /fm~ ORIUER: &b 
INSPECTffi: ES 
CHECKED BY: Jl}J 
CHECK DATE: 4/~/94 

DRII.LING ACRONYMS: 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

OW DRIVE-ANO-WASH SHR SAFEI"YHAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER SI 5 Ff ImERVALSAMPUNG 

CA CASING ADVANCER OHR OOWN-HOI.E HAMMER NS NOSAMPLING 

SPC SPIN CASING WL WIRE-LINE sr SHELBYTUBE 

3S 3 INCH SPLIT SPOON 

) 
MONITORING F.QUPMENr SUMMARY 

INSTRUMENT OETirl'OR RANGE BACKGROUND CALIBRATION 

TYPE TYPE.ENERGY READING TIME DATE TIME DATE WEATHER 

ovm PW 0 - :xx>() 0-I /345 II /10/93 :5 ltl'JY}(,{ 

V 

MONITORING ACRONYMS 

PIO PHOTO - IONIZATION DElECIOR BGD BACKGROUND OORT DRAEGER TUBES 

FID FLAME - IONIZATION OE"IBCTOR CPM COUNTS PER MINUTE PPB PARTS PER Bil.LION 

GMD GEIGER MUEUER OETI:CfOR PPM PARTS PER Mil.LION MDL METIIOO OETI:CTION LIMIT 

SCT SCINTILLATION OETI:CfOR RAD RADIATION 

COMME!'ITS: OilIBR REPORTS DATE/PENDING N/A 

J)1Ztu 
WELL DEVELOPMENT 

1!,r J/Jt,;,:.:o 4·5C_ SURVEYOR 

;Vi:, down w 1n ::f i"-f'ac/1 n1,0 hc-·c1 
CORELOG 

- WELL lNSfALLAT!ON DETAILS 

j 0Vt77 HYDRAULIC TESrlNG 

GEOPHYS ICAL LOGGING 

PAGE I OF SEE MASTER ACRONYM USf FOR COMPlEIE LISTING OP ABBREV1ATIONS BORING NO.: 

vcr. 15-0ct-93 OBBORPl.WK.l 



PAGE 2 OP 

OVERBURDEN BORING REPORT :5134- 1-

ENGINEERING-SCIENCE, INC. I CLIENT: Acoc I BORING #: MW4-2 
MONITORING COMMENrS: 

r;/>IJ>{~ INSI'RUMEITT IN'IERVAL BGD TIME DRlllER: 

llf'm ii -200Tl {'J - ;:,,4c; Sen-t St4-;i.,1, St?4-~.a ) 

INSPECTffi: ts 
DA'IE: /( I ff) /43 

u - A= .i, :sAM!'U,. 

E DESCRIPTION 
p BLOWS PEN!!- IU!CX>V- Ol!M1i RAD uses S"TRA1UM 
T ff!R TRATION ll.RY ll'lT NO. voe ClASS ClASS 
H • RANCE RANG!! (fl!l!"I) SCR.N (As per Burmeister: color, grain ,izc, MAJOR COMPONENT, Minor CompcncntJ 

fFT\ ··~· ...,,p,-, <FEEn anth amount modifien and =m -,izc densrtv &trat;ficati~ wetness ~c \ 

_p.i__ 0 [) () ~- "/lZtl /Jrow1 -51lT, :50rnf ~ , /dfl-t_ t- -

I ~ ,l, 2..1 0 Co b b /.t,,;; (.'5 - , 7s '') rt>w,-,cl..t/ MO u,J· · 
/, 2 -- -

q -
>---- - _hk· Q C C-'l)"{,L tt' 

-
JI 2 z 

2 -

ll?t,~ z. 2. 
4- t- -

I vJ1allt,vi fC/ ,:Jk/G 'drit 3 j/7- ?,)· 0 -

V 3 :, 
4 - -

4 -
- -

sronAeju S<.P ~ 3,~ - / 
5 

-c- -

- -

(p ·---- - --- lkljM /1,(_ j U:5 J d 4, C> I -
t- -

1 -- -

- -

& ->- -

- -
q -t- -

- -
10 

-t- -

- -

-t- -

- -

-t- -

- -

-t- -

- -

-t- -

t- -
15 ---

->---- -
---
-t---- -
---
-

t---- -
-- -

-t---- -
-- -
-- -

20 

PAGE 2 OP SEE MASTER ACRONYM LISr POR COMl'lETE LISTING OP ABBREVIATIONS BORING #: 

ver. 15- 0ct- 93 OBBORP2.WK1 



PAGE 1 OP 

OVERBURDEN BORING REPORT :5f34'c_3 

ENGINEERING-SCIENCE, INC. II CLIENT: ;faJC I BORING NO.: µ 1U 4 - 3 

PROJECT: LO "S JJ.Jrn t/ 

LOCATION : 5EAD 1 JOB NO. : ]:M q_ Z 1 
EST. GROUND ELEV.: (Q.17., &.IP.~ 

DRilLlNG SUMMARY: START DATE: IIL;oflJ 
I 

DRIU.JNO HOU! OOPll! SAMPLER HAMMER FINISH DATE: 11 LloL13 
Me.THOO DIA. INT. SIZI! TYi'!! TYi'!! WT/fl'U.. COr-nRACTOR: /3__rhJ)Jr( 

I 

115A 8''2,, 3 11 Kc), ss !Ith~ J 4off /Jo'' DRIU.ER: Boi 
INSPECTCR: E.S 
CHECKED BY: AW 
CHECK DATE: 4/~/'t'f 

DRII.LING ACRONYMS: 

HSA HOI.LOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

OW DRIVE-AND-WASH SI-rn. SAFEI"Y HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-Raf ARY SOIL-CORING HI-rn. HYDRAULIC HAMMER 51 5 FT INTERVALSAMPLING 

CA CASING ADVANCER DI-rn. DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WlRE-LINE ST SHELBYTUBE 

3S 3 INCH SPLIT SPCXlN 

) MONITORING EOUl'MENI" SUMMARY 

INSIRUMEl'IT DETI'CTOR RANGE BACKGROUND CALIBRATION 

TYPE TYPE£NERGY READING TIME DATE TIME DATE WEATHER 

ovrn PID CJ - .:2.c:>oo 0-,5 /Soo Jl/10/t;J Pl?nil 
/ 

MONITORING ACRONYMS 

PID PHOfO - IONIZATION DE'IBCTOR BGD BACKGROUND DORT DRAEGER TIJBES 

FID FLAME - IONIZATION DE'IECI'OR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELLER DETI:CTOR PPM PARTS PER MILLION MDL METHOD DETiiCTION LIMIT 

SCT SC!Nflll.A TION DETiiCTOR RAD RADIATION 

COMMENTS: CYl1-IER REPORTS DATE/PENDING NIA 

N~ do,,,;o w,,yi /Y)On,.ft>n~ ~ 
WELL DEVELOPMENT 

SURVEYOR 

1 ovo,IAbl/. CORE LOG 
OYm WELL INSTALLATION DETAILS 

(,,{.smi so;u.,LI dr,II rtt 4~-(' , HYDRAULIC TESTING 

GEOPHYS ICAL LOG GING 

PAGE 1 OF SEE MASIER ACRONYM LIST POR COMPlEIE LISTING OP ABBREVIATIONS BORJNGNO. : 

ver. 05 -Nov-93 OBBORPI.WK.l 



PAGE 2 OP 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: Acot; I BORING · # : Jttw4--3 

MONITORING COMMENTS: 

~/yl/2_ /~ 

,,.. 
INSIB.UMEl'IT INTERVAL BGD TIME DRIUER: 

OUfU 0-2000 o - , ,- /~00 Sw\:. .:>·') 3:~) ~.4 I 

INSPECfCR: €.S 
DATE: lt/10/ct..J 

D '~L .. SA M~ E SAMl'lli 
E DESCRIPTION 
p BLOWS PEN!!- RBCOV- DEPn! RAD uses STRATUM 
T PER TIIATION ERY INT NO. voe CLASS CLASS 
H • RANGE RANGE! (FEE1) SOU< (AJ per Burmeister. color, grain siu, MAJOR COMPONENT, Minor Compaicnts 

(FT\ INOlES ""'"" =c- • with amount modifiers and = '" -size dcnsitv stratification wetness etc.\ 

_J_ 0 i) 
s(34' ,4r frJfSo :1 - -

I 
J {p ;,o 3. l () C)ro.'1 t,JRC: f(,._f/4.P cl '9At..le f; /I; '!,c,~ s ,er, - -- -
2& 

18 1 - 5 1,al.R fn:5 fl-tPr•6 Iv ,t-5"''. /Jto1~ -

.2 
2 

/(; 2· 2 U-. brow n --:J ILT, ~ OY><..f Cla01 // ff& So 8f3L../::;:5 - ~k - -

3 /{p 1.5 -- l'DlVlck.d (lo f 75 ') <7XI de. h d'4. . /'VO f_iT, J Mf.j_.(. 
-

2& 3,"°J. () -
~ + 4 

- -

t- L./L-- -C<rtrs..t. sal\Cl '4ms.< . -
!'5 1- 4 sB4 ,_._ 

CJ oaur 6 IL:T, -So 4-U /i,u Scncl, . /l'-"'l, S/.,,le ·7n;9~ii -

5 2.(, o?. 3,3 ,,, a,:, 
{) 

- - .c.,~.:::-;;:~ --~r= - - ....,,..-~ 

~ - -
,4 .4 <,__ i.Jft; It.. s I¥; t, (v, ~. 

& -
CJ f) I 

(p I<> ,, t;.t! -
33 C, & 

5p,4 l/. broWY'I ft) //-, 7rc,.y ,S I L.Tr S on4 wt'Ci~cf - -v -

1 1£. /7 3 ,'\" 0 - -- 5~k fi-Pt;f'l-t>+1h (lo / . s • d,,,, .) IA)c."DA le.. Y.tA -
I Joojs ,, I r l 2.' ,.xf. 

s 8 
/,. ,.. _ _ , ,..-.. 14 .,.., --. ~n - -~ ~ 

~~ 

8 .. . 

8 {,()q;:,11<.vi.Ld Sita le.:> t,Jd , ~ 

~ 
- 'f"Y -

°) 0 --..____ - Spo0n ~ /w.;J al 8.3 1 -

10 JO -,- -

f½MuL lo 5,0 
I 

~ - -

-- -
~ - -

-- -

- - -

- - -

- - -

-- -

- - -
15 -- -

- - -

-- -

~ - -

-~ i -

..____ - I -

-~ -

H - -

i I -~ -

H 
i 
I 

I 
-I -

20 .. ~ I 
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PAGE 1 OP 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. II CLIENT: /KoC I BORING NO.: ;Pl W-1-4-

PROJECT : /__O . 2/lJI lrJ f._ 
LOCATION : 5€{1_!) 4- JOB NO. : I 'J,D l/ 11 

EST. GROUND El.EV.: Ca7'§..,Zl'J_ 
DRll.LING SUMMARY: SfART DATE: L2 -5"-Cj.J 

DRILLING HOLE OEPrn SAMPU!R HAMM8R FINISH DATE: I 2 -5- 73 
Ml!THOO DIA. INT. Sill'! TYi'!! TYi'!! WT/f,LJ. COITT'RACTOR: Emf!._IH" 
fl5A 8fz11 .:3 1/ld I ~ /(JYJ/<. /lo/ 3".J /I 

I 

DRII.l.ER: , kolf 
/ 

~/__U3 INSPECrffi: 
• 

CHECKED BY: tlw 
CHECK DATE: g/c;/qtq 

r1 

DRll..l..lNG ACRONYMS: 

HSA HOU.OW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

ow DRIVE-AND-WASH SHR SAFETY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-RITTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NOSAMPLING 

SPC SPIN CASING WL WIRE-LINE sr SHELBYTUBE 

3S 3 INCH SPLIT SPOON 

) MONITORING EQUPMENI' SUMMARY 

INSIRUMENT DElECTOR RANGE BACKGROUND CALIBRATION 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE WEATHER 

(j vm /,t /2/S /2. ·5"·9:3 

MONITORING ACRONYMS 

PIO PHITTO - IONIZATION DE1ECIDR BGD BACKGROUND OORT DRAEGER TUBES 

FID FLAME - IONIZATION DE'IECTOR CPM COUNTS PER MINUIE PPB PARTSPERBll..l..lON 

GMD GEIGER MUELi.ER DETI:.CTOR PPM PARTS PER Mll..l..lON MDL METHOD DETI:.CTION LIMIT 

SCT SCll'ITILLATION DETI:.CTOR RAD RADIATION 

COMMENTS: OTIIER REPORTS DATEIPENDING NIA 

WELL DEVEWPMEl'IT 

SURVEYOR 

CORELOG 

WELL INSf ALLA TION DETAILS 

HYDRAULIC TESTING 

GEOPHYSICAL LOGGING 

PAGE l OF SEE MASffiR ACRONYM usr FOR COMPLETE LISTING OP ABBREVlATIONS BORING NO.: 

vcr. 05-Nov-93 OBBORPl.WK.1 



PAGE 2 OP 

OVERBURDEN BORING REPORT -:s84- -4-
ENGINEERING-SCIENCE, INC. CLIENT: ko£ BORING #: P\W4-4-

MONITORING COMMENrn 

INSIRUMEITT ImERVAL BGD TIME DRIUER: 

Ov.111 I.~ /2..f::, 
~e,t\-'t t l/,1 1 l/.Z,4,3, 4.~ INSPECTffi: 

DA'ffi: 
D A=, IN! ,AMI' .E SAMfi..l:. 
E DESCRIPTION 
p BLOWS PENE- REa>V- DEPlll RAO uses STRATUM 
T PER lRATION ERY INT NO. voe Cl.ASS CI.ASS 
H 6 RANGE RANGE (FEBT) SCRN (Ai per Burmeister: color, grain size. MAJOR COMPONENT, Minor Compmenls 

(FT) INOms fFEe.TI fFEe.T\ with amount modifiers and -m -sizc deruitv stratifx:ation wctnes.1 etc. l 

I 0 0 A' 0 J 
_ Ocyanlc. nrc.~ . 

-r 4,\ j§fJ'J~ . 
-

I 2 A,'1 ~; 
2. t~ - - · -' 

,. /11ed- 6rvwn <;ill, I ) 701'<L CIAy, /,lfu_ d r;fP11/C ;,-7Prt ) n, o, ·sf 
- - -

2.. 
5 2 z LI, hrol.YI 51 L-1( -'Gh,l. ct~r, /,/fie 51-v,/4. ~, .. a,,fs, 

~ de11~,,....o,s1 
-

2 2. x_ - -

3 
a7 ,25 .. 

0 - {§fo,u 1,; ht> 1/bm D 2-4; l1f) -
t..i'~ 

spotm -
,lo 4-

- l'-e co 11e ,Y,) t,,Jd -

4- 4- -
2o Lf- 4 tV u. bnuvn f;! l-T, SOYvU h~ s~nd /:ilk - - / -

5 2.B 4,i- () x-= 
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PAGE l OF 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC.,, CLIENT: Aw£ BORING NO.: )1 JV 4 -5 

PROJECT: 10 ..5w mu.. 
LOCATION: 3E!rD 4- JOB NO.: 1;}tJY.11. 

EST. GROUND El.EV.: (.Q19.1g,-J. 
DRILUNG SUMMARY: SfART DATE: I 2 L5 /.. 13 

) 

ORJU.INO HOU! OOPnl SAMPU!R HAMME!R FINISH DATE: ;y_ s,L 1..3 
MBtliOO DIA INT. SIZB TYPI! TYPI! Wf/F/,il. CONTRACTOR: CI/J'J!Z.ltY 

> 

JlsA 312, I/ 3 11>r 2 , ss Ifft? le._ No /3olJ DRIUER: s@hn W-
INSPECTOO.: ES /_LL> 

j 

CHECKED BY: dw 
CHECK DATE: c_tf c:; [9'1 

I I 

DRILLING ACRONYMS: 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

OW DRIVE-AND-WASH SHR SAFErY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 Ff INTERVAL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE sr SHELBY TIJBE 
. 3S 3 INCH SPLIT SPOON 

MONITORING ·EQUPMENI" SUMMARY 

INSfRUMENT DETECTOR RANGE BACKGROUND CALIBRATION 

TYPE TYPEiENERGY READlNG TIME DATE TIME DATE WEATI-IER 

ovm (5-/.?i /010 /z Isl~ 

MONITORING ACRONYMS 

PID PHOTO - IONIZATION DElECIOR BGD BACKGROUND DORT DRAEGER TUBES 

FID FLAME- IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUEUER DETECTOR PPM PARTS PER MILLION MDL METHOD DETECTION LIMIT 

SCT SCINTILLATION DETECTOR RAD RADIATION 

COMMENTS: 01llER REPORTS DATE/PENDING N/A 

WELL DEVELOPMENT 

SURVEYOR 

CORELOG 

WELL INSfAUATION DETAILS 

HYDRAULIC TESTING 

GEOPHYSICALLOGG ING 

PAGE 1 OF SEE MASTER ACRONYM usr FOR COMPlETE LISTING O F ABBREVIATIONS BORJNGNO.: 

ver. 15 - 0ct-93 OBBORPl.WKl 



OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC I CLIENT: Acoc I BORING 

INSIB.UMENT INTERVAL BGD TIME MONITORING 'I COMMENTS: 10•= 
D ""· 
E 
p BLOWS PEN!!-
T PER 'mATION 

H 6 RANGE 
(Ff\ INOll!S rFEl!n 

2 

Rl!COV-

ERY 
RANGE 
rFEl!n 

OOl'1ll 

ll<T 

(FEE'I) 

(J 

SAMt' E 

NO. voe 
RAD 

:;AMt'U,, 

DESCRIPTION 

= , 
DATE: 

sau1 (AJ per Burmeister: color, grain ,;,,,, MAJOR COMPONENf, Minor Compcnenll 
with amount modifiers and =m -size densitv. stratification wetness etc. l 

PAGE OP 

#: /J-t,J4-5 

uses 
CLASS 

SlRATUM 
CLASS 

- 0 16PSOI ·t ~----'-=--'--'--'---'------------------- --- ~ --·--- - . --·- -----
t '5 

._]_ 

1.. 7 2 
fl l 

3 I& 
28 

LI. br()#) 5'/l-ft 5ot1<L Cb.y,' //lllt_ Wd,:,c/, 

q;nwb f'<Ce-s} 5h4k /;,:u1 ~ft ; MO 1'.s/ 
1-

i. i-- -
2. fJ ''y 

0 X--
-

4 /oo/.j 4- 4-

- -

s --- -

--- - -

-- -- -

-- -- -
--

- - f -

--
- - -

--
-- -

--
- - -

-,--

- - -

-,--

- - -

--
-~ ,--

-,--
·~. - -

---
-
-

I 

-

f 
PAGE OP SEE MASTER ACRONYM LISf POR COMPlETE LISflNG OP ABBREVIATIONS BORING #: 

ver. 05-Nov-93 OBBORP3.WK1 



PAGE 1 OP Z. 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. II CLIENT:t/)/l[._06 I BORING NO~~{., 

PROJECT : --9€-fJO 
LOCATION : 12.0!'1, v t..AJ<; ' /J~ S6Mt.f JOB NO. : 72D471 . 

ESr. GROUND EIEV.: ~1/t. 2~0 
DRll.LING SUMMARY: START DAIB: 12. - t,. ~ 71 

DRJU..INO HOU! DEMH SAMPU!R HAMMl!R FINISH DAIB: A-~-t~ 
Ml!ll-lOO DIA INT. 5122 TYPI! TYPI! WTif'IU.. COl'ITRACTOR: ~e..,~ 
/.<54-- f~'I 2 '';< 'f' S5 J.IMR..., /'1p;rl-/-;3o II DRIUER: tfJc a I /rt-

INSPECTffi: IJ 1£.. ~L.£. 

CHECKED BY: 

CHECK DATE: 

DRllLING ACRONYMS: 

HSA HOU..OW-SfEM AUGERS HMR HAMMER ss SPLIT SPOON 

OW DRIVE-AND-WASH SHR SAFErY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER SI 5 PT INIBRV AL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NOSAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHEI..BYTIJBE 

3S 3 INCH SPLIT SPOON 

MONITORING EQUPMENr SUMMARY 

'' 
INSIBUMENT DElECTOR ·1 ' , :°. RANGE BACKGROUND CALIBRATION 

TYPE TYPE£NERGY ,,·_·. > . ·--, READING TIME DATE TIME DATE WEATI-IER 

Vv rt, lhP D -.. ?,c:i t> t> 0 {'-( 2o lt..-1>-'i, a,Lun,O 
().AO t)- Jco "t-1- ( I,,:, /'f~ l-z. -~ -'U a s,<,\>W 
Ovi.J o- ,"70 0 'Yv0 It.-~ -'73 

,J I/ 11-1. ,{,, lo l'{}s Jz.-(p-4') 

f_&, /<-f-l <, (•(3.S- /2,, -(; - C/ ;;, I 
/}UJ/ 

-0 
/'(,1s IL-C,-73 

MONITORING ACRONYMS 

PIO PHOTO - IONIZATION DE.lECTOR BGD BACKGROUND DORT DRAEGER TUBES 

FID FLAME - IONIZATION DE1ECTOR CPM COUNTS PER MINUTE PPB PARTS PER Bill.ION 

GMO GEIGER MUELLER DETI:.CTOR PPM PARTS PER Mill.ION MDL METI-10D DETI:.CTION LIMIT 

SCT SCINTlll.ATION DETECTOR RAD RADIATION 

COMMEl'ITS:: CJiliER REPORTS DATE/PENDING NIA 

WELL DEVELOPMENT 

SURVEYOR 

CORE LOG 

I WELL INSTALLATION DETAILS 
I I HYDRAULIC TESTING 

GEOPHYSICAL LOGGING 

PAGE I OF SEE MASTER ACRONYM usr FOR COMJ'lETE LISTING OP ABBREVIATIONS BORlNGNO.: 

ver. 05 - Nov-93 OBBORPl.WKl 



PAGE 2 OP ? 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: i BORING # : s.~ '-1 .. ~ 

MONITORING 100-~,t I"•= d;~ s / 4-.. INSIB.UMEITT IITTERVAL I BOD TIME 

W't'M () - z_.,~., u i-tt.-" 
/_p. lJ {p. d-- fJ /f /., ~,] {.__111,() r-, ~ ,--~ j,-(-lt /'11.J '"'""""" J)>.,-. i)_ QC 0 ' '-fl/CJ 

DATE: / 2 - 0 "71 
u '-A""'~ " SAMrLE SAMPLE 
E DESCRIPTION 
p BLOWS PEN!!- Rl!CXW- DEP'lli RAO uses STRATIJM 
T PER TRATION ERY INT NO. voe Cl.ASS CLASS 
H • RANCE RANOll (FEEn SCJlN (A., per Burmeister: color, grain size, MAJOR COMPONENT. Minor Compa,cnu 

wn INCHl!S (fEET\ ,=n- with amount modifier, and -'- -size dcnsitv stratification wetness etc. I 

'-'/ 0 0 '1 Loe."""-- (J.r'~Ll-~(.-, :; :Z-cvH -

I G 
~L 0 ' 1-:J G,r l r-:- -

'.l.t l - +--
~_,__Ji c..l4r (A> £cd.s 

-
L .... 

2- q-z._ 1... 
-

2. '-f ,~,-~ ~ - {.._/'(.,L' ~ .) •. -
/C;:; / 1 I D k 5,"L,-1" ) .,, ~a v,J I _; D.i v.L -+-- r --( 2 ... t -

' - -·~ y y· -+-- -
t- -

5 
-+-- -

+-- -

b -+-- -

- -

-- -

t- -

-- -

- - --- -
f- - -

10 -- -
f- - -

-- -

f- - -

-+-- -

I- - -

-+-- -

I- - -

-- -

+-- -
15 -- -

I- -

-- -

I I- -
I 
I -- -

I- -

i I : ---
i ' 
I 

I 
I- -

! -- -

i 
I- -

20 i 
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PAGE 1 OP 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INc. jj CLIENT: t X.4-t.~ BORING NO.: St:!, y~ 

PROJECT : $.k/kQ 
LOCATION : fl0a,.., l, J{ /J 0 ,<;vt-a y JOB NO.: 7;;..QL/77 I 

ESf. GROUND El.EV.: LO~. cti l 
DRll.LING SUMMARY: START DATE: 12-,:,. --'1?. 

DRILUNO HOU! OOP'Ili SAMl'L£R HAMMER FINISH DATE: /2-)°-7?, 
Ml!nlOO DIA. INT. SIZI! TYl'I! TYl'I! WT/FALL COl'ITRACTOR: D,A--1,f_1.-u.Jc 
~4)-" q lj,, ·2, I .t') II ~<, ~rl2-. IL.to~ /b 11 

DRILLER: ~Tt:>lA.,..J 
i- I 

91:Jfu2 INSPECTffi: 

CHECKED BY: 

CHECK DATE: 

DRll.l..lNG ACRONYMS: 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

DW DRIVE-AND-WASH SHR SAFEIY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-RCYfARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 IT INTERVALSAMPLING 

CA CASING ADVANCER DHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBYTUBE 

3S 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSIRUMENT DETI:CTOR RANGE BACKGROUND CALIBRATION 

TYPE TYPE£NERGY READING TIME DATE TIME DATE WEATI-IER 

v<11vt D 1/J Cl -'20:::.:Y-:l V /Jii,,--0 ~ \ 5'/'h [}_f>.J/7 c.,., I 
R-fJD c>-1~ 15~,~ ~ 11--. ; .,...; .., 

00.<,, O-.q1 b /&C§) a.-<::"--4'1 
VIM 0 /c::?O /J -c;-41( 
f<At, /~fo ISJo ll- 5"--1J 
O.; )-f" 0 /$"1> iz -') ..£jJ 

MONITORING ACRONYMS 

PID PHOTO - IONIZATION DE"IBCTOR BGD BACKGROUND OORT DRAEGER TIJBES 

FID FlAME - IONIZATION DElECTOR CPM COUNTS PER MINUffi PPB PARTS PER Bil.LION 

GMD GEIGER MUEUER DETI:CTOR PPM PARTS PER Mil.LION MDL METHOD DETI:.CTION LIMIT 

SCT SCINTILLATION DETI:CTOR RAD RADIATION 

COMMENrS:: CJIHER REPORTS DATE/PENDING NIA 

WELL DEVELOPMENT 

SURVEYOR 

CORE LOG 

WELL INSTALLATION DETAILS 

HYDRAULIC TESTING 

GEOPHYSICAL LOGO ING 

PAGE 1 OF SEE MASrnR ACRONYM LIST POR COMPIETE LISTING OP ABBR8V1ATIONS BORJNGNO.: 

ver. 05-Nov-93 OBBORPI.WKI 
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PAGB 2 OP 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. CLIENT: BORING #~/.) IJ..:.. + 

MONITORING lco- IDR~R INSI'RUMENT INTERVAL BGD TIME ~M.,.J 
IJVv'-, D-2.oao o N~ 
I _o b - 1.?0 l<J\~ luS,o '"'= b.tt. +M 
tJ, 1'<.-r n - ,01,:; -o ,...,,..,o 

/ }_ -~-'i, DATT'_· 

u \MYI. .. INI SA.Mi'lli SAMflli 
E DESCRJITION 
p BLOWS Pl!NE- IU!CDV- llEl'11i RAO uses STRATIJM 
T Pl!R TRATION ERY INT NO. voe ClASS ClASS 
H 6 llANOB RAN<ll! (flll!l) SOltl (AJ per Burmci.stcr: color. grain ,izc, MAJOR COMPONENT, Minor Compcncnu 

(FT\ 1N0£5 lfcET\ -"- with am-·"' modifier, and -'"-size densrtv stratificat'- wetness etc., 

~ 0 I) y - tl,.(j ,1v,.. ,s rk~ c .. {~c;~ -
I 1 

l,f 7.f ~ ')CI-
I -

LL - -

2- lo ~ 2.. 5¼ D rtt cit. h {y./ \J /-1 {,. ..,.J._ "l.,.,, Oci -

~ L L 

1 
I- -

J 'Cf tJ r= ~ 
-

·t(,,, -
y '2-b <,/ 

<-( 
- ; 

U' '< - ~ 'I .... , ·- -------- ·-
5 3(,,,. r, t --- ,{tpK' ~-he,,~, ( v->~ -I-
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PAGE 1 OP .'L-

OVERBURDEN BORING ·REPORT 
ENGINEERING-SCIENCE, INC.11 CLIENT: ~Ar~-r£ BORING NO.: (6<-/ --~ 
PROJECT : ~o 
LOCATION: &l~;Lvb c ) 'j_ 

I 
StttD V JOB NO.: ]20477 

EST.GROUND EI.EV.: 7Dl, 3t4 
DRll.LING SUMMARY: START DA'IE: 12-.::; -'!'1:::-

OR..n.LJNO HOU! DEPTii SAMPLER HAMMl!R FINISH DA'IE: h. S- -4'.> 

Ml!lllOO DIA INT. SIZI! n-PI! n-PI! WTll'AU. COmRACTOR: try),,<_£ 
k~f'( ~Ii' -·z., )(> It 55 },f,.,f!. / 'fo# IF.> II DRII.l.ER: ~)a 

INSPECTOO: -011£,,,01 
CHECKED BY: 

CHECK DATE: 

DRII.LING ACRONYMS: 

HSA HOlLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

ow DRIVE-AND-WASH SHR SAFEIY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUO-ROfARY SOII...-CORING HHR HYDRAULIC HAMMER 51 5 FT INIBRV AL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE ST SHELBY TIJBE 

3S 3 INCH SPLIT SPOON 

MONITORING EOUPMHNI" SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION 

TYPE TYPE£NERGY READING TIME DATE TIME DATE WEATHER 

vJM.. Pw O-~OD () '~ , i ~ ) 12-5'-~) cl ,.:1, 1 u , ! v~ · f · ,,I 

~ 0- / Vo l~-,.y IL '-() iL -5t;,~ 

Ovsr <Y -oAiq D 11----<: ~ IL-.:;-~/) 

V.VM • 0 h-o<; JL-5-43 

F-4? n- 1t I lv,;:; It! - 1-----S-J 

Pv~•r \J 
I Jo:f' fl, -., - 7.3 

MONITORING ACRONYMS 

PIO PHOfO - IONIZATION DETECTOR BGD BACKGROUND OORT DRAEGER TIJBES 

FID Fl.AME - IONIZATION DETECTOR CPM COUNTS PER MINUTE PPB PARTS PER BII...LION 

GMO GEIGER MUELLER DETECTOR PPM PARTS PER MII.LION MDL METHOD DETECTION LIMIT 

SCT SCINTII...LATION DETECTOR RAD RADIATION 

COMMEf\ITS: ! CYnffiR REPORTS DATE/PENDING NIA 

I WEU.. DEVELOPMENT 
SURVEYOR 

1 CORE LOG 

I WELL INSTALLATION DET A [LS 

HYDRAULIC TESTING 

GEOPHYSICAL LOGGING 

PAGE 1 OF SEE MASIER ACRONYM usr POR COMl'IETE LISTING OP ABBREVIATIONS BORING NO.: 

vcr. 05-Nov-93 OBBORP!.WKI 



PAGE 2 OP L_ 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. CLIENT: ii BORING # : S,s Y- t 

MONITORING •· 100-= I DRIUER: /.J,..ll INSTRUMENT INTERVAL BGD TIME 
C ✓ AA 0 --l.-CI•• •~ 0 11--'1< I->///~ vl..rx> b - 1.)0 I") - "l..£) 11-~..,,. INSPECTCR: 
P✓-,,- 0 - ' •,'i D /1.J,1<:' 

, DATT.· 
lJ ·~· ,AM~[E SAMPLE 
E DESCRIPTION 
p BLOWS Pl!NB- RECX>V- DEPTH RAD uses STRA1UM 
T PER TRATION ERY INT NO. voe CLASS CLASS 
H 6 RANOE RANOE (FEl!T) SCRN (AJ per Burmeister: color, grain size, MAJOR COMPONENT, Minor Compa,cnts 

(FT\ ,u~• (FEET\ (FEET\ with amount mod;fien and -'- -size dcnsirv stratif>::ation wctneu etc. I 

rf- © () 9- St.Jc O ' c:. · .r; . . .. cs· -

I r l:o :J . I 0 Y- -- i.>,ff1e.. -

~ 
~h',ff C • , / 

l.. I- -

z. 
~ 2- ~ 

-
µ2- M- L . L,,,.~) ~~ I- -

? 
Iv 

~ \J 0 ~ I- 1L.::-c &. ~-- -
/'5' f. z... ~~-,_.._ - -

y },.D '-' ~ 

~It- \ -
--{ i 'i I-

~~ ;S4l. 5~ ~ vA}\let 
-

5 

H~ 
l,-c, b 'I- - - -r . . I . , i . 

0 3.) - (;Y71!<-1l~ t-"Y7 t✓ ~i""'-(h~-.<.... -

(., 
b -- s pf,,-~ ~(' s;' -- - -

7 -- -

- - -

t -- -
- - :C --

-- -
10 ---

-- -
---
-- -
---- - -

- I- -

- - -

-I- -

- I- -
15 -- -

- I- -

---
,___ - -

---
- - -

---
- - -

---
- - -

20 
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PAGE 1 OP 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. II CLIENT: vs /}ciJC J BORING NO.~ y -1 
PROJECT : .~ 
LOCATION : t!o.Mv'i-0 l /V'j_ ~o-'{ JOB NO. : J).b4rL J 

EST. GROUND ElEV.: 2o~. OL! ~ 
DRru.lNG SUMMARY: SfART DATE Lk- '2-__c; J 

! 

IZ.-s-4.fJ DRJWNO I H<X..E DEPlll SAMPU!R HAMMER FINISH DATE 
I 

MEniOO I DIA INT. SIZE TYre TY1'E WT/1'1\LL COITTRACTOR: ~1,<,6 .. 

l'l>P i fli'' z,' /f SS" }(_;<,,,/1... ly.:>-:tf. /l;:; 't S't.rr>" ,.._ !. DRll.l.ER: 
I 

IJ{I~ ' INSPECfOR: 
I 

i CHECKED BY: 

! CHECK DATE: 

! 
I 

DRII.LING ACRONYMS: 

HSA HOLLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

ow DRIVE-AND-WASH SHR SAFEIY HAMMER cs COITTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 FT !NTE.RV AL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOlE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE Sf SHELBYTUBE 

3S 3 INCH SPLIT SPOON 

MONITORING EQUPMENT SUMMARY 

INSTRUMENT DETI:CTOR RANGE BACKGROUND CALIBRATION 

TYPE TYPE£NERGY READING TIME DATE TIME DAIB WEATHER 

fvM f 1!) 0-?.,0:0 0 o9S-O ii-s-f'1 C !..,_,,,/-, tJr ,,,I. 

/:-IV) v-Joo i))--l. i. Oti{17 h .c,--&3, ~$,~ I 

l)JI{,,' u-,'11 0 015'0 IL~q1 

0 JI""' D /005" /1-~,~ 
(L(lp ,~- Ii /00) lt->"-f) 

P-.>S'\ 0 (.00-;:;- /'l .. -"'i'-iJ 

MONITORING ACRONYMS 

PIO PHOTO - IONIZATION DElECIDR BGD BACKGROUND OORT DRAEGER TUBES 

F!D FU.ME - IONIZATION DE1ECTOR CPM COUNI'S PER MINUTE PPB PARTS PER BILLION 

GMO GEIGER MUELlER DETI:CTOR PPM PARTS PER MILLION MDL METHOD DETI:CTION LIMIT 

SCT SCIITT!LLATION DETI:CTOR RAD RADIATION 

COMME!IITS:: ontER REPORTS DATFJPENDING NIA 

WEU.. DEVELOPMEITT 

SURVEYOR 

CORELOG 

WEU.. INSfALLATION DETAILS 

HYDRAULIC TESflNG 

GEOPHYSICAL LOGGING 

PAGE 1 OF SEB MASIER ACRONYM LISf POR COMPI.EIB LISrING OP ABBRBVIATIONS BORJNGNO.: 

ver. 05-Nov-93 OBBORPI.WKI 



PAGE 2 OP L 

OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: I BORING # :.Yf lf- 9 

MONITORING loo~ 1~~- Scor-r ;I" 
INSffiUMEITT INTERVAL BGD TIME 

I) v ,--t-, I tJ-u<><? n ~(fB7J 
/.f ,-( / /"'C.,:f ,lji'V/ &7-f CU 1.o /f.-'L 

.7ijffi; 
ONseECTCR 

lJ.}'::. r " -, 7'1 0 M;j.e-f) 
/ £ - '>-1 1 DATI:.: 

u ~ .. ,~ "AMl'lE SAMPLE 
E 

INO 
DESCRIPTION ' p BLOWS Pl!NB- RECDV- lll!Pnf RAD uses STRATUM 

T PER 1RATION ERY INT voe CLASS CLASS 
H 6 RANOI! RANOI! (fcET) ! SCRN (AJ per Burmeister: color. grain size. MAJOR COMPONENT. Minor Compa,cnu 

(FT) INOl!!S -n- ·-"- with amount modifien and =m -1izc den,;,,, 1tra1"·-·•'on wetness etc. ' 

~ p f cr.; .. ,-,,es l"-1?.:Jf-< t;;, l".-,.J) i/. •, - -

I l 111 0 i--- S.,.,_..,R o r0 ~/c..11 c---t ~ t-/~c4 -
S'" 21 I I 

~ 
- f'~ ;1,a-0 is~ -

J. s.. -

~ 'i - -
J 

~ 
l . \ 1cZ.. -

D 1~~ 
'- c;ltJ..e._ 

k-~ s~~ 
-

t./ 
o/ i 

-
~ '/ k_: -

5 qj 
Z.D fJ -~a 1~) d~ .~s4~(e ~ ' 

~ 

ctr~ -

' 
I 

Sfl,,r V~ ~jv~ s-. 'i -
.__ '- -

1 -L- -

- ~ -

r -'- -

>- ~ -

°I -'- -
.__ 

~ -

10 ---
-- -
---
-- -
---

- ~ -

-'- -

- ~ -

-~ -

- ~ -

15 - ~ -

'- -

-'- -
I 

>- '- -

-~ -

- '- -
I I 

i -~ -

- I '- -
I 

I 
-~ -

r- '- -
20 I 
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OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. II CLIENT: u s ~ I BORING NO.: S'i '( - 10 

PROJECT : S&vt/'.) 

LOCATION: ~vLUs, 
I /41~ JOB NO.: 7;).[)477 

ESf. GROUND ELEV.: ']_Q;). 1tt:'1~ 
DRilLING SUMMARY: SfART DA1E: /1: ~-9~ 

DRIU.ING HOU! DeP1H SAMJ'U!R HAMM8R FINISH DA1E: I L-G- -f1 
Ml!tllOO DIA INT. SIZE TI'1'e. TI'1'e. WTA'AU. COmRACTOR: L~ '7r/lr 

/-(~4-- ?5 '.Ii- ~'1 X3 I s.s J--lr.-t {} I 'rv o/:lv 1
• DRII.LER; ,;.., , ) 

-
INSPECfCR: ✓ --~I l t,--; 

CHECKED BY: 

CHECK DATE: 

ORD.LING ACRONYMS: 

HSA HOlLOW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

OW DRIVE-AND-WASH SHR SAFEIY HAMMER cs CONTINUOUS SAMPLING 

MRSLC MUD-ROTARY SOIL-CORING HHR HYDRAULIC HAMMER 51 5 PT INTERVAL SAMPLING 

CA CASING ADVANCER OHR DOWN-HOLE HAMMER NS NO SAMPLING 

SPC SPIN CASING WL WIRE-LINE sr SHELBYTIJBE 

3S 3 INCH SPLIT SPOON 

MONITURJNG OOUPMENI" SUMMARY 

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION 

TYPE TYPE/ENERGY READING TIME DATE TIME DATE WEATHER 

() V' Ir\ /1_,'.) C -l t>!).Y () flt ),,. ;t-&-91 r-1 <>./ J , «I 
{l__/1,,'.) -J - rOo i ~- /1 1f~J-'5 /L-~' -Y7 { , S,V',_)i.<,i 

1Jv 7\- ci - ,q,- C) /fl .. { / l -i- 11 
DvM 0 (11 ;? I l.-- ....(,,-'7'3 

fl.4-0 15- (Jo // 7;"{ n~--17,. 
DJ::,r 0 ,, ? ? l~ --1°> 

MONITORING ACRONYMS 

PIO PHOTO - IONIZATION DETECTOR BGD BACKGROUND DGRT DRAEGER TIJBES 

FID FLAME - IONIZATION DETECfOR CPM COUNTS PER MINUTE PPB PARTS PER Ba.LION 

GMO GEIGER MUELLER DEUCTOR PPM PARTS PER MD.LION MDL METI-1OO DETECTION LIMIT 

SCT SCINTILLATION DEUCTOR RAD RADIATION 

COMMENTS: 011-IER REPORTS DATEfPENDING NIA 

WELL DEVELOPMENT 

SURVEYOR 

CORE LOG 

WELL INSf ALLA TION DETAILS 

HYDRAULIC TESTING 

GEOPHYSICAL LOGGING 

PAGE I OF SEE MASIBR ACRONYM L!Sf FOR COMPl.ETE LISflNG OP ABBREVIATIONS BORJNGNO. : 

ver. 05 - Nov-93 OBBORPLWKl 
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OVERBURDEN BORING REPORT 
ENGINEERING-SCIENCE, INC. ffi,JENT: .. - BORING #: s· f> l(_ IO' 

MONITORING loo~= t~· f1tt '.3, /'fL. INSI'RUMEITT lr-rIBRVAL BGD TIME 
0../M ·, - z.v.,:., ~ 0 I 77. < 

~(>ti /~:J I• 
.r....) () <' - ; ;)._:) I I: - h (/1,, <Nsmm 
) . I . ,- r ) - . 'i0 C, ( tl.< 

i 2- - f.v -·91 DATT'· 
u ' ONO , AMC .E SAMPI.E 
E DES'.AUPTION 
p BLOWS PEN!!- REa>V- Ol!PTH RAD uses STR:AnJM 
T PER '!RATION ERY INT NO. voe CLASS CLASS 
H 6 RANGE RANGE (FEET) = (AJ per Burmeister: color, grain aizc, MAJOR COMPONENf, Minor Compmcnts 

/FT\ INO<l!S /FE8T'I <FEl!T'I with am-··t -odifi~" •nd -:.. size densrtv 11~1;r,cat'- wctnes., etc., 

L}_ CJ u 1 {t r - -

l f t 

I 11 

I 
\t,' 
~ /, 1- () lX-- -,-

b-1 J~c.L\ \ L..E:_ C ( <-vf .)4 . ,.( ti .,__J +- -

2 
\, L- l - -

lL:L C 'f -0 - -
, 1:J. ~ f5 -+- e,(~µ~ s~ -
j 

~ 
0 y 

to, 2 
I 

l( ¥ +- I -

~ 
~ 4 

-
y y .... -

5 f'5 'O ;z-- i p71:r JfroJ f~fv1gAL 6' .. }.. I ,-
1, c,J/.,_ i \ I 

-

II '~) - -

G b 0 -- -

>-- .... -
_._ -

>-- - -

-f- -

- - -
_._ -

>-- f- -
10 -- -

>-- .... -

-- -

>-- .... -

-- -

- - -

-+- -

t--- - -

-+- -

>-- .... -
15 ---

.... -

---
.... -

I 
-- -

f- -
! ---

f- -

---
- .... -

20 
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TEST PIT REPORT 
ENGINEERING-SCIENCE INC. CT.IENT: (Al.Ar~ TEST PIT #: lPL/-1 

MONITORING DATA 

ll~/" tc;3 INSTRUMENT DEll;CTOR BACKGROUND TIME/DATE DATE START: 
~i( rf&f, (h/N\ no 0 11/tv/4'.> r.1 evrl DATE FINISH: 

· 1/ ·, ~u .. .-. ~''-"hr .? I 11/i(;j~) (/OJ J (; 
1)rt,JcJJ 

..__.., 
_I INSPECTOR: 0,MI{ 1..,,/'#/'\.>J 

..... t \ CONTRACTOR: (AX:: i3 

SCALE VOCJ SAMPLE SIRATA DESCRIPTION OP MATERIALS 
(Fl") RAD. NUMBl!R CEPTI-1 . RANGe SCHEMATIC ffiURMEISIBR METI-!ODOLOGYI REMARKS 

;.:v<..r.-{ ivil~(} c,/- f-vr,, :, - lvf ~(1./ 
-

c- .. r.~ 1} pre.ft;; vviihf-vi -r----- ----- · -
- -

-\ C {(Al I c,,1 vi, -
- -
-

LA"', -f!-i'w"'\ u b.r -

- V)O ['c· Ii C,<, • . -

c-2 
d<-j 

'v'lu iiiC..:J"'- lM.Jr r7-ti I -
c.,l"1 ·L~"\ 

f-- -

- -

-
£. \ 

-

-!> D/-5tJ \~'1-\ ·) tett Ir b ((,..,.."'""' cAv-1 ~~,J t la -
/ 

O{, \\/1•/q> i I - -
06~-u ......---..__ - ct/ , l0,1VI--\ ~J /t-cJ<-4 - , -

I ' {I 
c- -f1v1 {tC !1. ~ 5 f,;, -

k,..-i >::-'-\ LA f -

- -

c- -

- -

--
--

--

--

--

--

--

--
--

--

SEE MASIB.R ACRONYM LlSf POR COMPLETE LISl'ING OP ABBREVIATIONS TEST PIT # . . ffY-1 

ver. 1/ 15 - 0cl-93 TSTPITP2.WK1 



,f 



PAGE I OF J 

TEST PIT REPORT 
ENGINEERING-SCIENCE INC. <iIENT: u ... AC 6 TEST PIT # : I fl ~- --z__. 

MONITORING DATA 

1171~, 3 INSIRUMEITT DETECTOR BACKGROUND TIME/DA1E DATESI'ART: 

/11/ A/1 Pin () Ill iii Ci<, I: Bvr,, DATE FINISH: 
If 'f,,r., • .,, ,~~ L..I 1f/;/, /Cr\ (')!11..1) 

11 ;cg 
V I I INSPECTOR: OMti 

CONTRACTOR: L4Y/3 

SCALE VOCJ SAMPLE SIRATA DESCRIPI'ION OF MAlERIALS 
fFn RAD. NUMBl!R Demi RANOI! SCHEMATIC mURMEIS"fER METI-IODOLOGY) REMARKS 

>-

\vp'.1t-J 
-

- '--- ---~ .. 

>- -

-I -

>- -

- \J. · I -
\l\\· i:,.f-/1" 

- -

- 2. C \.,,i 
-

>- c\1r/ L .. v--, -

- -
>- -

,_.:_ 3 0/c.1 w~-2.. ~fee+- l + br,_...,,_ -vl~,,- f l-lt.·, -

>- t1/1~h; 
C Icy ' L (y .- C ~I &..vi,, 

-

0'1 Iv I 2., ?- I~ -- _________ ..--
'7"""'<- rv, [.,( s I 04,\c.,., - p-\- -

~ I 

- \,I\. p. ✓ .. ,-)"' 1,M "J.., ,, " I ~ -, ~ I -
tv 0 

--
v- r 0~.--

- I -

--

--

--

--

--

--
->-

--
--
-

>-

--
SEE MASTER ACRONYM usr l'OR COMl'LE"IE LISTING 01' ABBREVIATIONS TEST' PIT # . TP Y-L 
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TEST PIT REPORT 

ENGINEERING-SCIENCE, INC. I CLIENT: SE"A.'P I TEST PIT#: ;-p,4_.3 
PROJECT: SE"ijE"C~ 10 ~WMU :iwvesrJGAT10N JOB NUMBER: 13.0lf t f•Olli. D 
LOCATION: Se-~D Th, 'Pt, ~•P&.E'r ~o~~TtotJ EST. GROUND ELEV. 

INSPECTOR, ~ 
TEST PIT DATA CONTRACTOR: )( 

lENGIB WJDTI{ DEPTH EXCAVATION/ SHORING METHOD START DATE: IZ ". 3' 4-' RACl'U-0~ COMPLErION DATE: I 
CHECKED BY: 
DATE CHECKED: 

MONITORING DATA COMMENTS: SM,1,p l( -rill./ -3. 
INSTRUMENT DE'IECTOR BACKGROUND TIME/DATE 51-lALlOV OVERBURDEN So~ 

0'111-~t>B 10.~ - 10:ZO"" 12,/S/43 
Lc'LIOLI u .. s WELL. PEAN;l> \JN1TS . J.. oR&AtJIC. 4 \'t)C. -4ol4L. 

J._INO~ J..-EX.ft.OSnrtr' 

TOTAL SAMPLES:181 
~ t16'ntLS 

SCAlE VOCJ SAMPLE STRATA DESCRIPI'ION OP MA'IERIALS 
fFrl l>AT'\ ~~- ~~-. ....,. '>"l-l'J'.;'MATIC ffi!ll> ""'"""'" METHOIYVDGY\ l>CMARKS 

.& .... .a. s.~,,, --- 10FSotL RooT" s~ - .t. .... .& .. -..... - - - -
1,HG~ oe~IC. Cot-JT6N1 ,a ..... .& ... ---

• • • • • 
- • • • l...tGH• BROWN 51 L. ,-Y 5Nll> -

• • • • FiNS- 61tlttP1£'f) ~ 200 Sf£1E""'~~► > 7-'' - • • • -
1 • • • • ~/Some:' c.Llt"f - GLI\CtAC.. -r,u, - • • -• 

• • • • - -

t- :P.4cRK -ro ~tJril {owv6'.) Gr.fr/ I) -

- tJt-Jrr- :i;;ef,,.,,~ GLACIAL. -rlLL -

i. Je'' t-

PhltSINj tl'lTC ~Ge£t> -
2 

t-

~ H-~li;- l-A'IEf< -
t- -

- C. weu... - t>E"J=",~ 5*fi4l£"(.}1Jrr ~ --
' 

,r" 1, 
- ,r ~ 

-

" COAJSI S 1elJ1 SHALE"'° 
t-

' ~ -
3 C'" UN11- ~CI\\/AilON - ' "' I -

.._- \ 
Tb 6/ltC,~~ Re-fus.e.L 

., 
- f ' ► 11-,a -

r ~ 

- ~ 1?No l"-.l TR \l S' r Vt ptzeseAJCe- -
..- -

t-
'\ -

'I" ' ' t-

' 
-

'{'" 

4 5 

'-
"Ill r 

CONT1>11AnoJ 
-

SHAte-
--

--
t- -

5 

SEE MASTER ACRONYM usr POR COMPlETE LISfING OP ABBREVIATIONS TEST PIT# : T'P+3 
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TEST PIT REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: Sc-,41> I' TEST PIT #: 7?1-"1 

PROJECT: .::, £>v~ /() SW/11(/ .:Z-N~77G-4'17oN'S JOB NUMBER: :;t_?o1 -
LOCATION: S'£Al> ef TEST PIT 71?/PL.rr Loc,'{rtcw EST. GROUND ELEV. 

~==============================:I INSPECTOR: -,{J,....//1/c,--c-C-~ 
t-TE_ST_PIT_D_A_,Tr-A----,----.-------------------jlCONTRACTOR: v E'S /V-#8 

IBNGTH WIDrH DEPTii EXCAVATION/SHORING METI-IOD START DATE: /2/S"/93 ~·~•!lll~-~-~~~~1====r===~::================~icoMPLETION DATE: n/r/,U 
t--=6-=5_'_-+---'3=--'---4.,_:_ l--+------'B,,""'-'-',4-=-c--'K,c.:..p'ic...:;;:i.-=r _________ ___,1 CHECKED BY: 

DATE CHECKED: 
MONITORING DATA COMMENTS: 
t---------r-----,-----~---------il 

INSIRUMENT DETFCTOR BACKGROUND TIME/DATE 51-lALLow ova Bu!!.t0J 5t,1LS 

WRL [)EF1,Je[) VN 117:5 

/ oR6A-tJIC, S -~ ,.i(... 
4 

C. _ ,4.of'VI/.­
/ frV0/?6~fJrCS-- ~et-_f'IL -

1 
:su:s~.f7'(_ 

t------------4-----+-------+-------------llTOTAL SAMPLES: rs I M{;"'T7!-{5 - ,f0/'1/, 

SCAIB VOCJ SAMPLE 
<FT'\ DAn ~k=R ~~o,~ 

,-

r/ ,- BGP 

,-

l 1 - 66D 

-
ri,v£. - Zx,wLs l 

,- I AT .St/>ES ✓--2 
2 oF'~ 

,- ew rn-~z.. 
,-

5(-\KPLt 
,- 1P'-f-lj 

-
3 

-

-
r/ 

- 8G.D 

-

-
4 

-

-

,-

,-

5 

STRATA 
SCHEMA.,,,.. 

J..-->--~A 
~-•., 'A 

-·- - ,.-_~ A AJ\.. 

IA.A-- • • A - --
~ -. . . . . . - . 
. . • . 
. ... • . 

• • • • 

_. 
~ 

~ - <. 
~ ~ ~· 

' < .... .... 
'I ' '- \ 
( \ 
~ ' " ·, \ ~- '-

'<.' "-
'i. c 

< 
~ -' 

'--- ' ~ ,,. 

DE.SCRIPIION OP MATERIALS 
rRURMEISTER Ml":TI-{O00LOGY\ 

fO,PSOIL ) lfoor S-YS7"cJt1J 
1/16# 0/?wf/,/IC C~ll/'C 

L IGJ./t BP.OWN 511-TY 5A"1f> 

HNI: w ifh 50fYl~ C lA-1 - Tl LL 
L 200 srevrs-12-e--

J:;,AR~-0,('E--y ~ oL rVcGf:ey' 
So1LS /11 LL which ph-A-S~ 
/ISTT) vJE.ltTH~ SHAL~ LA'/r;R 

CoNs1sT£N1 Sl-lA Lr;-
UN IT - l---.AKG,;-_- p tCCE5 

E>< CAV 4 Ttod 10 E AC k'l-/o,;­
P, E"'i==-u SA L 

( NO rNTTVSIV~ h:<.t?'.3 8 -la': I~~) 

SEE MASlER ACRONYM L.ISr FOR COMl'lEIB LISfING OP ABBREVIATIONS 
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NA11Jf?AL 

-

-

-

-
-

-

-

-
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TEST PIT REPORT 7ln.{: ;1'.•"1{;1!2. 
ENGINEERING-SCIENCE, INC. I CLIENT: SE::4P I TEST PIT #: 7 P-1- s--

PROJECT: .SFtf~cA 10 SW/"lt/ ~v'es77G4770\(5° JOB NUMBER: 7209 //-o_.tii, 
LOCATION: Si="A/2_ -4 7l3rr ?✓T ✓{f//'t,6-r Lo::;,,/ 170V EST. GROUND ELEV. 

INSPECTOR: {)vc.. 
TEST PIT DATA CONTRACTOR: Y-c.s 

1.ENGTH WIDTH DEPTH EXCAVATION/SHORING ME11-10D START DATE: IZ/5;/9.3 
I&,, 3' 3.5"--'f' B"'ick 110,c:- COMPLETION DATE: /Z,,(,;;,,93 

CHECKED BY: 
DATE CHECKED: 

MONITORING DATA COMMENTS: 
INSTRUMEITT DEIBCTOR BACKGROUND TIME/DA1E 51/,ICLtJV opa~~aw So14, 

Ot//t1-.~A'OB /O.(il'EY ? /2Pi'/9'5 
LEL/o.z/u,, s - /?/~R':! WcZL Pe-*A/62? t/A//7.s , 

TOTAL SAMPLEs:/8 7 
SCALE VOCJ SAMPLE STRATA DESCRIPTION OP MAlERIALS 

/FI') RAT'\ ,,,,.,_R -- --~ <Y'UCMATir. fHIJRMEIS'TRR • wDGY\ --· --·-
~ 

] _ 01/ ;zf 1 1 • 
, 

/Or'SO/L / Roo-r s~.5 - - - ~~ -_..-._ - A 

A ._ • .Ii ------ --. . . . . . . 
~/G"YT 8,e~ .S°/t.T,Y SfN'b It • • ••• 

f- - . . . -. 
H/1/C-~ _,..on"C-~ - TILL I/ -

I -·- .... B - ....... -
1 

....... - ...... -
L. f!.M St~ SI~ 

-.. ... . . . . 
"' .... - . .,) 

Sc,,rnpl.L p.-,,eJ:'~ ,,e ~~ Soll.,s I, - -rP'-l -5 -

(Fovt<) t/N/r- .PEr/N/,f/C 77U- ., f{:/' - -
I ?n ;'r.)/ A/~ / /V m ~~ a> 

- ;f Bowt.5 rv ;z_, 
5Mrr'L,;</Y~ -

2 ;if, S1P!:5 
- oF"7~ -

~r- ., 

- . 
[ wELL - D£F11vEP ~ UIJ ,iJ -

~ 

f-

~ 
Covsis~ S/14L£ AlL- -

/v",1- ff£1L - c1/Nlr E'J-'U{V,47/0N -
I ~ 

3 W§lL 
f-

,- - To B,,:/-c:-.tf",J/tJC- ~S-,4L 
-

~ S0/177£1) - ~ IV{? / N?,f'vSI' ~ PA'es-evCe /1/o'l!:J,, - -
' 

~ 

f- ~ -

f- ~~cr11or /.~-Y!L ~,f,ft/;;_, 
-

- COA/TIA/{l,1-f//{,W I -

4 --
f- -

--
--
-f-

5 
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TEST PlT REPORT 

ENGINEERING-SCIENCE, INC. CLIENT: SEAD TEST PIT #:TP4-:-6 
PROJECT: -SEN a.11. 10 Sv1./fvl V .....L-.vl/~'"H6'4-no<J JOB NUMBER: r:/-204'};/-o;oco 
LOCATION: 5e1t04 ClfJi_ Pies- -reAC~ EST. GROUND ELEV. 

INSPECTOR, -
TEST PIT DATA CONTRACTOR: 

l..ENGTI--1 WIDTH DEPTH EXCAVATION/ SHORING METHOD START DATE: 

48' 3' 6:,' Hi\ ck' Ho ~ COMPLETION DATE: q 
CHECKED BY: 
DATE CHECKED: 

MONITORING DATA 
coz~~~t? ~~N~/CtJW, INSTRUMENT DETI:c:TOR BACKGROUND TIME/DA1E 

()Vl"I-SRO.R 10,pf ~ I 2--/s' HJ h,-ro 
7?> C"' cu,,j' fi,~ l:,,m~ L£.1-I02 /JJ? 5 - I ..'/ , - /x/T /v6l?l= 1//V#e. le, ~ 

}N/4,RS«;f;<PJ 
Stv,-,,f~ ·. lf'4-(., 

--
TOTAL SAMPL✓81 

SCAl..E VOCJ SAMPl..E S'IRATA DE9::Rll'TION OP MATERIALS 
/Fri OAn ~~=R -~D•~ 

- H 

, 
n n:um-.1r:r~ .. H H u,()GY\ , 

,_l_A _ _ J\.../1,.. --- L, >-- /DPSOIL -
~ 

-

f 
-

J. A A A """"------
- ___ _Al\..,- -

-
~ 

-
1 

])Mt GRcy' Cllf/ry I) 
- 11 -

1 ~MID w-"im ~r 11-STc1Zl£fi11 '> II - -

S~afw'T.5 
- ) -

·-. . 
Ree.-mJ of- 1-le11!rtt+k r1 2 -•-" ·:J-:3m4il--

___ .,_. 
n1€'i) -,l,)rY)-F~ > 7'' -

11 
,,_,._., 5oT<.., _,_._ 

>-- ·-~- - · -_, __ 
~ 

C ' \ 

~ .., ~. 
--->-- .,, 

<,, " WDtTHE'RcP Si-M-l~ e ~ ~ 
>--

vJ/DMK GRcj 
-

z... < u~,, 3 
0 • q - -

t· ~ l TILL ) i8 i{ - ___:, 
0 • • 

- "- -

- 0 0 0 -
~ 

,.._ 

- • .., 6 -

4 3 7 ; 

< C rnoRe C,(JYY)peteni-
.., 

( '\ \ -- - \ \ 

0 
(. <,_ 5H-A-Le l)Nll -- <._ " - 7 \ -,-

~ l. \ -
5 

r ' .. 
SEE MAS'IER ACRONYM LISr POR COMPI.ETE LISI"ING OP ABBREVIATIONS TEST PIT #:f Pl{-b 
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TEST PIT REPORT 
ENGINEERING-SCIENCE, INC. I CLIENT: S'E=AD I TEST PIT #: TP,4- - -..;.. 

PROJECT: SE=AD /0 :'.:,WMU Tr-JVGS'f.,f:ATlQN JOB NUMBER: 72o47'l-01a:n 
LOCATION: 5E]\{) 4 CLAY P1(1C ,P--Aa;- EST. GROUND ELEV. 

"==~~'='=-=========================(I INSPECTOR: -.-~-N./-l--
..... TEST __ P_IT_D_AT~A---~--~----------------<,CONTRACTOR: BNxB 
t---lE-,N,..,.GTH_--+-_WIDTH-::-:-_+-_D-:::EPTH._.,,----j----=-EX..,...CA-:V--;-A-;-:-Tl-=-ON=/=-SH_O_R_ING_METI{_O_D ___ ---ilSTART DATE: 1z f;/q3 
1--__.0"-'-----1--"""-31 

---l-----'-F,'_-+-----'f3'-<!..LAC=J<'-'----'-'~=0=~--------~iCOMPLEfION DATE: IZ/-S-/93 
CHECKED BY: t-----+------+--- -+------------------il 
DATE CHECKED: 

MONITORING DATA COMMENTS: f f 

:=====IN-~sm-=-UMENT::;;:====:=o:=ETECT::=::o~R-....,~-BA::;c::;Ko:=R:OUND:=::::=====T-IMEJ;;;;;:;o~A:;m;;:;====.:: ~ zw NE' 01 f.he PotJJ) 
0Vt'\-580B 10.¢e✓ ~ ;2/5/13 u 1+,L 
L.El-/O:t. /1-1,S _ I 21.t; lt:t3 ,: P. WA-J ~cAVltn::D I.J 

C l..A 'I PI pt: w-115 D l S Co v'[;:t<Ef) 
S(IJ(Y'-A~: ,Pq-7 

t----------+----+-----+---------ilTOTAL SAMPLES:'18] 

SCALE VOCJ SAMPLE STRATA DESCRIPTION OP MATERIALS 

(FT) 1>An -~• """"" "'"""' <rJ.-11'.'MATtt" ffil•K~,,;~- • H•" ".QGY) .,.,MARKS 

-

-
ToPSOIL a,,./ I (¼;ct' S'-/S1ol11 

h 1HI- OIU,/tNlC, CorJ+erJi­
£V1DcN{~ of- ll\Jh2vSI~ 

H IYt GeoU>JD -
N,:mvSt fdp')-Lik 

1-

2 
1-

,--

-

3 

4 

f-

>--

5 

ver. 1/ 05- Nov- 93 

L;G,+ 1 (3f?crUJt,J - Geel SoiLS 

5M4LL ~ff-ALF fubrr10.Jf5 

DARK GREY S;LTY CLA'iE'/ 
SAN t) w I TH :so f/11? St-/ At.~ 
CI-AST5 

5 u R R w,.r{) IN(, S l+Att UN , r 
lvA-5 Hlbtta'. ,l+AtJ Af\~,4 oP 
f, pe-- l -n11.s lt'YI pl ,d) -++ittt -tire.­

ptf13 wYto -tP-e,.,rcheb I >Jic -i-tie 
o vDZ bJeDev ShA/e, 01-1 ;f ! 

2i' 

I 
lP 

J 

5,4(l'Jpl.£D 

__ C.i..A'( 
~~, PtPc 

SEE MASTER ACRONYM LISf POR COMl'IEIB LISflNG OP ABBREVIATIONS TEST PIT# : 

TSTPIT.WKl 
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-
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TEST PIT REPORT 7hr /2:/s-ffe/ 
ENGINEERING-SCIENCE, INC. I CLIENT: SE;ZJ!) I TEST PIT#: ·1 P4-8 

PROJECT: %~ /0 SIV~tl -L.,vf/eJ77 6_477ov JOB NUMBER: 72 0 d._l:_7-0/a:t. 
LOCATION: EST. GROUND ELEV. 

INSPECTOR, ~ 
TEST PIT DATA CONTRACTOR: r-6 

I..ENGlli WIDTH DEPTI-1 EXCAVATION/ SHORING METHOD START DATE: / ~ 
r✓, I .J" 3' /5,4<.,k ~ COMPLETION DATE: . 

CHECKED BY: . 
DATE CHECKED: 

MONITORING DATA COMMENTS: l of IJe fbtJb INSIRUMEITT DETECTOR BACKGROUND TrMFJDATE ./V 7r; NE"' 
0//7'? ~ 5"°,!Xll;5 /04cY Pf /2/-S"/~3 

L-62-/o 2- / ./2', S' - /2/S-/;tJ i:"P- iof/A-S EXCAVA-"TED U-,.JT1l-
, 

P,rr;-WI\-S l)i s coUceBI> CLAY 

TOTAL SAMPLES:/8 7 
SCALE VOCJ SAMPLE SIRATA DESCRIPTION OF MATERW.S 

(Ff) RAn .,.,.,,.,,a OOPil-1 n ""''Ge -----, C m,- ---- ~000' rv,y, --· -··-

IJ ' • 1 ' - /0/l.SOIL W/71'/ - # 1 ~ A 5 47 4/ L -.-, ~- --
I /1 - ¢ 

A. lA.A'-• 5~ /7e,;fe'../77£v,O- .I~Li~ -
-~-- 4, > I 

- E6l>. ~ EV1/)evC:C:- e>F /,v"7J0:IS/o✓ -
A A .J 

- ~. - .. ._,,- L /6·,-y:--r 8.f'e>Mif - Ge'EY 501&S -
I'-/' A A A A 

1 - - - 1.,1 ,~ 

.2:>tf,(: Mey SILTY CUYc/ 
I 

- -

- .S/IIVf) W/17/ Sorr?c CL//s"JJ ·4') -

- ¢ ~ S,1/?f'z~ I I -
,. - -

2 - -
~ ) 

..... " Sl-/4L~ FR/JG/77cV7:5 3;/ /' " ,-
_> ~ 

L./j',!6~ 4 -6 // /'/a~ -- J > (\ 

<' ' -- ,-4&,~ '--- .S.. (1'<\, C.LAY" P1P'i? -

¢ A,/32'1 '-.. 
T'l\1<5N - '\ "\ 7-" - tt-Roc.rtJi) ~<;;: '· ";, r -

3 PGJ>. Pi Pt Sw.-rfl.e.11"4-'6' '\ \ _\ i < 

"- '- .., ~..J, .// 
\._ ' '\.'_ <;. 

~ 
~ .., 

wA10? r-1..or.Jnlb THfZOUbl-4 - To THc. . Po"-i.t> -

--
- -

4 - -

>-- -

--
--

>-- -
5 

SEE MASIER ACRONYM LISr FOR COMPLETE LISrlNG OP ABBREVIATIONS TEST PIT#: 

ver. 1/ 05-Nov-93 TSTPIT.WKl 





MONITORING WELL INSTALLATION DIAGRAMS 
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OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

PROTECTIVE RISER COMPLETION 
ENGINEERING-SCIENCE, INcJI CLIENT: t1(<1E II WELL#: MvU4-/ 

PROJECT: LO SWfrJtl PROJECT NO: 7 ;;2.0~7 J 
LOCATION: S€rtl) 4- INSPECTOR: E .. ~/__'L/3 

CHECKED BY: 

bP71JI« Lo, s 
I 

DRILLING CONTRACTOR: POW DEPTH: 
J 

/2-t -9.3 DRIILER: ScQit INSTAU.ATION STARTED: 

DRIILING COMPLETED: LZ-qJ_ -9.3 INSTAU.ATION COMPLETED: L2-t, -tj.J 
BORING DEPTH: /0, 5 I SURFACE COMPLETION DATE: 12-t,,-'10 

DRIILING METHOD(S): ll6A COMPLETION CONTRACTOR/CREW: {;,-n pl~ 
j 

BORING DIAMETER(S): B 112 f' BEDROCK CONFlRMED (YIN?) y 
ASSOCIATED SWMU/AOC: 4- ESTIMATED GROUND ELEVATION: CD9i,3S~ 

PROTECTIVE SURFACE CASING: 

DIAMETER: f "x 4 11 5-krd LENGTH: 

RISER: 

TR: TYPE: Pye_, - 1) DIAMETER: ,211 LENGTH: 

SCREEN: SLOT 

TSC: 5,4' TYPE: /JYC 4o DIAMETER: (2 1/ LENGTH: 4' SIZE:V, 0 I 'I 

POINT OF WEIL: (SILT SUM_P) 
I 

TYPE: f> JIC J){)Jllf BSC: q_, 1- I POW: /CL~ 

GROUT: 

Glt>u,ncl TYPE: ~/-Je_//!bn,t LENGTH: 
I 

TG: ,2, 5 

SEAL: TBS: :2.5 TYPE: be1Jhr"7J y/bk LENGTH: ,} I 

1, 5"' ii; 5,() '-II 1 f/3 q. #I (p,() 
I 

SAND PACK: TSP: TYPE: LENGTH: 

SURFACE COLLAR: 
I I 

TYPE: RADIUS: d K..:2_ THICKNESS CENTER: j I THICKNESS EDGE: L I 
CENTRALIZER DEPTHS 

DEPTH 1: DEPTH 2: DEPTH 3: DEPTH 4: 

COMMENTS: 

• ALL DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE 1 OF 2 

ver.1 /05-Nov- 93 SEE MASTER ACRONYM LIST FOR COMPLETE LISTING OF ABBREVIATIONS OBSUDT.WKl 



OVERBURDEN MONITORING WELL 
PROTECTIVE RISER INSTALLATION DETAIL 

ENGINEERING-SCIENCE, INC. CLIENT: 

DESCRIPTION ~ -------.-----.----
(l"ROM BORING LOG) DEPTH xxxxxxxx 

c...:...:.: 

BEDROCK 

X X 

WELL #: M;./4 -I 

DATE: 

TPC ~<>D·'SI 

TR 

PIN 

X X X X X X X 

X X X 

DEPTH ELEV. 

700,11 

(/18,3 J.. 

!>--------- TG 

~ 1/...3 0:2,ic/ ~- 0 

lof 1r J Sane! 4. s ~ 

TBS ----< 2, 5' 

TSP 1,5
1 

TSC 5, 1 1 

2 1 --.-M-------BSC ----' 9,4' 
'---J,_-_-.-·· ··~-- POW -------</Q .51 

BOY 

'----'----------'-'-'--'--'-'-=~-----BOD ___ __,_ _ _._ _ ____, 

•NOTTO SCALE 
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OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

ROADWAY BOX - SURFACE COMPLETION 
ENGINEERING-SCIENCE rnd CLIENT: Ac.o£ ll WELL #: ,,1111/ 4 - 2 

PROJECT: If) 5 µ; m ti PROJECT NO: ']_;:)._() :I. ] ~ 
LOCATION: jE,LJ,f) 4- INSPECTOR: GS 

CHECKED BY: 

DRILLING CONTRACTOR: E.mo,~ 
j 

POW DEPTH: 1,o 
, 

DRIU.ER: &h JNSfALLATION SfARTED: 11 Lio Lt 3 
DRILLING COMPI..EfED: IILJOLV INSfALLATION COMPLETED: /lfa2L~:i. • J , 

if[l0[13 BORING DEm-1: 4,0 - SURFACE COMPLETION DATE: 

DRILLING METHOD(S): Hsr-J COMPLETION CONTRACTOR/CREW: E/Y1e_irL 
I 

BORING DIAMETER(S): 8 '/2. y BEDROCK CONFIRMED (YIN?) y_ 
ASSOCIATED SWMU/AOC: 4- . ESTIMATED GROUND ELEVATION: (Q 11. 'l-4~ 

PROTECTIVE SURFACE CASING: 

DIAMETER: 1:. ,, 1 1" 5i .. d . LENGTH: 

RISER: 

TR: TYPE: f!._r._c 4-a DIAMETER: ;;__ If LENGTH: 

SCREEN: SLOT ., 
I 

TSC: o:;~ TYPE: Prc-4o DIAMETER: ii I o2, ., LENGTH: Jo SIZE: 0,01 
If 

l 
· POINT OF WELL: (SILT SUMP) 1 

TYPE: ,Pye rvi,; I I 

BSC: ~-2 POW: 1:_.o - ' 
GROt.rr: 

TG: Clr'DrM?d TYPE: {1µ,,, - hkJ hn, li LENGTH: 

SEAL: TBS: I.O, TYPE: b.MJ 1-tJ n , h & 1/;Js LENGTI-1: tJ,5, 

SAND PACK: TSP: 1.s'-111 /.8 '-11-3 TYPE: #3 f ..JI J LENGTH: cZs 
~ 

SURFACE COLLAR: • 

TYPE: {_p A-11.P41. r' RADIUS: o2 'x :)' TI-llCKNESS CENTER: J' THICKNESS EDGE: ) I 

CENTRALIZER DEm-1S 

DEm-1 _1: DEPTH 2: DEPTH 3: DEPTH 4: ( 

COMMENI'S: 

I 

• ALL DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE 1 OF 2 

vcr. l / 07-0ct-92 SEE MASTER ACRONYM usr FOR COMPLETE LISflNG OF ABBREVIATIONS OBRBDT.WKI 
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OVEl{BURDEN MONITORING WELL 

ROADWAY BOX INSTALLATION DETAIL 

ENGINEER[NG-SCIENCE. INC. CUENT: WELL # : ,AHv4-Z.. 

DESCRIPTION 
(fROM BORJNC LOC) DEPTH 

BEDROCK 

X X X X X X X X 

lo 1 

5~. 

DATE ///10 /(tJ 

DEPTH ELEV. 

PIN 
r-""1"--t------tt---t--TR 

TG 

lUoks : 

mp#.:, S:;vd 1,0· 

Top II I 9;.rU I, S ' 

P.mkcf 1w· {ew,~ 

shck..vp c20 

O"w'l'I h~ I/ I. O 

U<t :lo 

TBS -------1 l.o 

TSP -------1 /,5 

···· ·.··l=-=--:l·.·· ····------ TSC ----I,;>,.:) 

. -··· .. . . .. .. .. . 
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OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

ROADWAY BOX - SURFACE COMPLETION 
ENGINEERING-SCIENCE. rndl CLIENT: AC<JG II WELL#: /4W1-.3 

PROJECT: /0 5Nm{/ PROJECT NO: 2::J...01=:J.]] 
LOCATION: 5£/ID 4- INSPECTOR: cs 

CHECKED BY: 

Gm12.1rt 9.o 
I 

DRILLING CONTRACTOR: POW DEPTH: , 
DRILLER: &b INSTALLATION STARTED: /!ho Lc;..3 , 

DRIILlNG COMPLETED: l! ll0 l9,.J INSTALLATION COMPLETED: II L10/q.J 
, I I 

BORING DEPTH: C;). 0 SURFACE COMPLETION DATE: ult0[9..3 
DRILLING METHOD(S): lfsA COMPLETION CONTRACTOR/CREW: €:.m.(2.ir<--
BORING DIAMETER(S): 8 1/2.. JI BEDROCK CONFIRMED (YIN?) y_ 

ASSOCIATED SWMU/AOC: ~ . ESTIMATED GROUND ELEVATION: (t)Cj']_. &&1 

PROTECTIVE SURFACE CASING: 

DIAMETER: i_''x t 11 Site/ LENGTI-1: 

RISER: 

TR: TYPE: f>YC- #J DIAMETER: ,,2 I/ LENGTH: 

SCREEN: SLOT .. . 
) ,i I .2. ,, LENGTI-1: I 

TSC: .3.9 f TYPE: PVC- 1D DIAMETER: 4. ()_ SIZE: • 0/ I/ 

l 
• PomroFWELL:(SILTSUMP) 1 

TYPE: PYC lYl1.,,J- BSC: 1 q_ I g,O I 
POW: 

- .. 

GROtrr: 

TO: ~ TYPE: fu ~ ~ ff}//,"4 LENGTI-1: 1,.4' 

SEAL: TBS: (,, t TYPE: hhn11lni6 ,wl_,{3 LENGTI-1: '-°- , 
SAND PACK: TSP: -/13 .2..1 1 

- tf..l - ..2. 1 ' TYPE: #3 ~ ff/ LENGTI-1: t. (; / 
SURFACE COLLAR: • 

TYPE: ~J; RADIUS: c2'xJ' TI-IICKNESS CENTER: I 
I 

- TI-IICKNESS EDGE: I 

CENrRALIZER DEPTHS 

DEPTI-1 _1: DEPTH 2: DEPTH 3: DEPTH 4: ' 

COMMENTS: 

! 

• ALL DEPTH MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE I OF 2 

vcr.1/07-0ct-92 SEE MASTER ACRONYM LIST FOR COMPLETE LISTING OF ABBREVIATIONS osRBDT.WKI 



OVERBURDEN MONITORING WELL 
PROTECTIVE RISER INSTALLATION DETAIL 

ENGINEf:RING-SCIENCE, INC. CLlENT: WEL~ #: /4 W4 -5 

DATE : 12-'5 -'l-3 

TPC 
7()0,54 DEPTH ELEV. 

TR 700,4 0 

X X 

DESCRIPTION 
(l'RPll 90,RING LOO) DEPTH l( >( X " X X X X 

BEDROCK 

X X X ~...___,___,. 

..,_ ________ TBS 

1-------- TSP 
· ····~ : i.------ TSC 

:l,5 

J,o / 

--------'-l· I 3 
___ _, rl-D 

-----l J.t 

l···:···1-:•:•:•:•::•>-------HSC ___ _, s { 
, ........... ,...., .. ,,,·::i..--- ?OW ---~-----1 &,o 

BOV 

~---'----------~_,_,_,_,_.:...,.,.,. ______ BOD ___ _J_ _ ___._ _ __, 

•NOTTO SCALE 

} . 


