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SUBJECT:  Submittal of the Draft-Final Remedial Investigation Report at the Abandoned
Deactivation Furnace Building (SEAD-16) and the Active Deactivation
Furnace Building (SEAD-17)

Dear Ms. Allen:

Parsons Engineering Science (Parsons ES) is please to submit the Draft-Final Remedial
Investigation (RI) Report at the Abandoned Deactivation Furnace Building (SEAD-16) and the
Active Deactivation Furnace Building (SEAD-17) at the Seneca Army Depot Activity located in
Romulus, New York. The RI report is comprised of two volumes, the text and the appendices.
This work was performed in accordance with the Scope of Work (SOW) for Delivery Order 0003
to the Parsons ES Contract DACA87-95-D-0031. This submittal has also been provided under
separate cover to Ms. Carla Struble at EPA and Mr. Jim Quinn at NYSDEC.

Parsons ES appreciates the opportunity to work with the USACE on this important project and
looks forward to a continued relationship on this and other projects. Please feel free to call me at
(781) 401-2492.
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PARSONS ENGIN NG SCIENCE, INC.

Michael Duchesneau, P.E.
Project Manager
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NYSDOH New York State Department of Health

OB Open Burning

ODAST One Dimensional Analytical Solute Transport
ou Operational Unit

ov Specific Ovid Quadrangle

OVM Organic Vapor Meter

PAH Polynuclear aromatic hydrocarbons
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PCB Plychlorinated Biphenyls

PDM Miniature Real-time Aerosol Monitor Model
PERC Percolation

PET Potential Evapo Transpiration

PID Photoionization detector

ppm parts per million

ppmv Part Per Million Per Volume

PR Percent Recovery

PSCR Preliminary Site Characterization Report
Psi Pounds per square inch

PT Monitoring Well

PVC Polyvinyl Chloride

QA Quality Assurance

QA/QC Quality Assurance/Quality Control

QC Quality Control

RAGS Risk Assessment Guidance for Superfund
RCRA Resource Conservation and Recovery Act
RF Response Factor

RfC Reference Concentration

RfD ' Reference Dose

RI Remedial Investigation

RME Reasonable Maximum Exposure

RPD Relative Percent Difference

RQD Rock Quality Designation

SAF Society of American Foresters

SARA Superfund Amendments and Reauthorization Act
SB Soil Boring

SCS Soil Conservation Service

SD Sediment

SDEF Standard Default Exposure Factors
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SDG Sample Delivery Group
SEAD Seneca Army Depot (old name)
SEDA Seneca Army Depot
Sec Seconds
SF Slope Factor
SFF Site Foraging Factor
SI Site Investigation
SIPT Seismic Interpretation Program Terminal
SIR Subsurface Interface
SKC Supplier of Air Sampling Equipment
SO, Sulfate
SOP Standard Operating Procedures
SOW Scope of Work
SQL Sample Quantitator Limits
ST Soil Moisture
STF Soil Transport and Fate
SUNY-ESF State University of NY College of Environmental Science and Forestry
SVOCs Semi-Volatile Organic Compounds
SwW Sediment and surface water sample station
SwMU Solid Waste Management Unit
TAGM New York State Chemical And Administrative Guidance Memorandum
TAL Target analyte list
- TCL Target compound list
TEC Toxicological Endpoint Concentration
TEF Toxicity Equivalency Factor
TES Target Environmental Services, Inc.
TIC Tentatively Identified Compound
TKN Total Kjeldah/Nitrogen
TOC Total Organic Carbon
TOX Total Organic Halogens
TP Test Pit
TPH Total Petroleum Hydrocarbons
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TRPH Total Recovered Petroleum Hydrocarbons

TRV Toxicity Reference Value

TS Total Solids

ug/g Micrograms per gram

ug/wp Micrograms per wipe

ug/kg Micrograms per kilogram

UCL Upper Confidence Limit

URF Unit Risk Factor

USACE United States Army Corps of Engineers

USAEHA United States Army Environmental Hygiene Agency
USATHAMA United States Army Toxic and Hazardous Materials Agency
USCS Unified Soil Classification System

USDA United States Department of Agriculture
USEPA United States Environmental Protection Agency
USFWS United States Fish and Wildlife Service

USGS United States Geological Survey

UST Underground Storage Tank

UV/VIS Ultraviolet/Visible

UXB Unexploded Ordnance Clearance Subcontractor
UXO Unexploded Ordnance

VLF-EM Very Low Frequency Electromagnetic

VOA Volatile organic analyte

VOC Volatile Organic Compound

Vs Volt Second

WB Wildlife Bioaccumulation

WRS Wilcoxon Rank Sum Test
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DATA QUALIFIERS

EPA - defined qualifiers for Organic Analyses are as follows:

B-

uU-
X 2

Y -

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

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

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

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

Indicates an estimated value. This flag is used either when estimating a concentration for
tentatively identified compounds where a 1:1 response is assumed, or when the mass
spectral data identification criteria but the result is less than the sample quantitation limit
but greater than zero.

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

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

Indicates compound was analyzed for but not detected.

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

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

EPA - qualifiers for Inorganic Analyses are as follows:

B - Concentration qualifier which indicates that the reported value was obtained from a reading that

was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the
Instrument Detection Limit (IDL).
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U - The analyte was analyzed for but not detected.
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INTRODUCTION

All data in this appendix have been validated using EPA Region II data validation guidelines. These
guidelines prescribe the use of the following qualifiers:

U The analyte was not detected.

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

J The analyte was positively identified; however, QC results indicate that the

reported concentration may not be accurate and is therefore an estimate,
R The analyte was rejected due to laboratory QC deficiencies, sample preservation
problems, or holding time exceedance. The presence or absence of the analyte

cannot be determined.
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

This report describes the Remedial Investigation (RI) activities at SEAD-16 and SEAD-17 at the
Seneca Army Depot Activity (SEDA) in Romulus, New York. The purpose of this report is to
discuss the physical characteristics of the sites, present and interpret the analytical results from the
investigation programs, identify sources of the potential impacts at these sites and estimate the
potential risk to human health and the environment. SEDA is included on the federal facilities
National Priorities List (NPL) and has been listed since Juty 13, 1989,

Parsons Engineering Science, Inc. (Parsons ES) has been retained by the United States Army
Corps of Engineers (USACE) as part of their remedial response activities under the Comprehensive
Environmental Responsibility, Compensation and Liability Act (CERCLA) to perform these

activities.
1.2 GENERAL DESCRIPTION OF SEDA

SEDA is an active military facility constructed in 1941. The site is located approximately 40 miles
(mi) south of Lake Ontario, near Romulus, New York (Figure 1-1). The facility is located in an
uplands area, at an elevation of approximately 600 feet Mean Sea Level (MSL), that forms a
divide separating two of the New York Finger Lakes, Cayuga Lake on the east and Seneca Lake on
the west. Sparsely populated farmland covers most of the surrounding area. New York State
Highwayvs 96 and 96A are roughly adjacent to SEDA’s eastern and western boundaries,
respectively. Since its inception in 1941, SEDA's primary mission has been the receipt, storage,
maintenance, and supply of military items. SEAD-16 (Building S-311 Abandoned Deactivation
Furnace) and SEAD-17 (Building 367 Deactivation Furnace) comprise only a few acres within the
10,587 acres that make up the entire SEDA facility. Figure 1-2 presents a plan view of SEDA and
identifies the locations of the SEAD-16 and SEAD-17.

The depot is divided into three areas. The main Post accounts for 9,832 acres and consists of an
exclusion area containing partially buried, reinforced, concrete igloos, general storage magazines,
and warehouses. The cantonment areas of the facility consist of the North and South Posts. The
North Post, at the north end of the Main Post, includes former troop housing, troop support and
community service facilities. The South Post is located in the south-eastern portion of the facility
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

near Rt. 96 and is a developed area containing warchouses, administration buildings, quarters, and

community services.

1.3 SEAD-16

1.3.1 General Site Description

The Abandoned Deactivation Furnace (Building S-311) is located in the east-central portion of
SEDA and situated on approximately 2.6-acres of fenced land (Figure 1-3). Directly to the
northwest of Building S-311, and separated by two sets of SEDA railroad tracks which pass
through the site, is a smaller abandoned building, the Process Support Building (Building 366)
(Figure 1-3). The site is composed of grasslands to the north, east, and west and by a general
storage area for empty boxes and wooden debris and an unpaved roadway to the south. Railroad
tracks transect the site in a north-south direction. Two sets of tracks parallel Building S-311 on
the northeastern side and a spur runs to the loading dock on the northwestern corner. Vehicle
access to Building S-311 is provided via an unpaved road that intersects Administration Avenue
1.500 feet east of the site.

The Abandoned Deactivation Furnace (Building S-311) is an elongated building with two emission
stacks located on the castern and western ends (Figure 1-3). The stack on the western end was
used for boiler emissions and the stack on the eastern end was used for furnace emissions.

Building S-311 is composed of several rooms. The deactivation fumace was located in the
southeastern end of the building. Also, two boilers are located in the southeastern comer of the
building. Generally, the building is in poor condition and there is localized flooding in the

basement.

The Process Support Building (Building 366), which was used for propellant/powder collection, is
composed mostly of corrugated sheet metal (southern end) and brick (northern end). This building
is mostly dilapidated. This building was used for storage and process support for munitions
deactivation, which occurred in the furmace located in Building S-311. Overhead piping that

connects the two buildings likely carried slurry mixtures.

Page 1-4
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

Two underground storage tanks (USTs) formerly existed at Building S-311. One of the USTs
(Tank 311-A), which had a capacity of 1,000 gallons, was installed in 1953 and was located
immediately northwest of the building. This UST provided #2 fuel oil to the boiler used to heat the
building. The second UST (Tank 311-B) had a 2,000-gallon capacity and was also installed in
1953. This UST was located immediately southwest of the building and provided #2 fuel oil to the
deactivation furnace. Both of the tanks were removed in September of 1992. The underground
storage tank report is contained in Appendix A.

There are several utilities on the site. A water main traverses the southwestern portion of the site
with a service line leading to the northwestern side of the Building S-311. An abandoned sewer
line enters the site from the northeast, approximately 50 feet south of the access gate, and connects
to the central portion of the Building S-311.

1.3.2 Site History

SEDA, constructed in 1941, has been owned by the United States Government and operated by the
Department of the Army since its construction. Prior to construction of the depot, the site was
used for farming.

The Abandoned Deactivation Furnace, (SEAD-16) located in Building S-311, was used to destroy
munitions from approximately 1945 to the mid-1960s. Small arms munitions, both obsolete and
unserviceable, were destroyed by incineration. There were no air pollution or dust control devices
installed on the furnace during the time that it operated. The overhead pipes connecting Buildings
S-311 and 366 were used to convey propellants in the deactivation process; it is also likely that
propellants were stored in these buildings.

1.3.3 Previous Investigations

SEAD-16 is described in four previous reports. The first report is a SWMU Classification Report
(Parsons ES, 1994a) that describes and evaluates the Solid Waste Management Units at SEDA.

This report was an initial step to provide a cursory evaluation of all of the SWMUs at SEDA. The
second report is the Work Plan for CERCLA Expanded Site Inspection (ESI) of Ten Solid Waste
Management Units (SWMU ) written by Parsons Main, Inc. in 1993. This report detailed the site
work and sampling to be performed for the ESI. The third report is an Expanded Site Inspection
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

Report (Parsons ES, 1995a) that presents the results of a more detailed investigation of SEAD-16.
The fourth report is a Final Closure Report for the Underground Storage Tank Removal at Seneca
Army Depot Activity, Romulus, New York (Science Applications International Corporation, May
1994) that describes the removal and sampling for the two USTs at SEAD-16 and presents the
confirmatory sampling records and chemical analyses associated with the closure process. The

results of these investigations at SEAD-16 are summarized below.
SWMU Classification Report

The SWMU Classification Report (Parsons ES, 1994a) provides imited information about SEAD-
16, as this report was designed to briefly describe and evaluate all 72 of the SWMUs at SEDA
while also providing recommendations for future action at these sites. This report describes
SEAD-16 (the Abandoned Deactivation Furnace), its physical make-up, the waste characteristics
associated with it, as well as other information related to migration pathways and exposure
potential. The report recommended that a CERCLA Site Inspection (SI) be performed at SEAD-
16 as part of the investigation of 10 Solid Waste Management Units at SEDA. At the time of the
preparation of the SWMU Classification Report, SEAD-16 was classified as a High Priority Area

of Concemn.
Expanded Site Inspection Report

The fieldwork for the ESI was conducted according to the Work Plan for CERCLA Expanded Site
Inspection (ESI) of Ten Solid Waste Management Units (SWMUs) (Parsons Main, Inc., 1993).

Based on this work, a report entitled Expanded Site Inspection, Seven High Priority SWMUs,
SEAD-4, -16, -17, -24, -25, -26, and -45 was prepared by Parsons ES. (May 1993a), and
submitted to both NYSDEC and the USEPA.

The ESI conducted at SEAD-16 consisted of geophvsics, soil sampling, monitoring well
installation, groundwater sampling, standing water sampling and interior building material
sampling. These investigations were used to initially characterize the physical setting of the site
and determine whether soil and/or groundwater had been impacted by releases of chemicals from
paste site activities. Seismic profiles performed on the flanks of the site were successful in
determining that the bedrock surface slopes to the southwest, generally following the slope of the

ground surface, and that groundwater flow was also likely to be in this direction.
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The ESI conducted at SEAD-16 indicated that impacts to the surface soils from the release of
heavy metals and SVOCs have occurred at this site. In particular, the four metals copper, lead,
mercury, and zinc were identified in surface soil samples at concentrations above the TAGM
values. Elevated SVOC levels were also reported for some samples, although the concentrations
were randomly distributed with no consistent pattern evident. The distribution of samples with
elevated heavy metal concentrations also appears to be somewhat random at site. Nitroaromatic
compounds, and in particular 2 4-dinitrotoluene, were identified in the majority of the soil samples
collected at SEAD-16. While the concentrations were generally low, this compound was identified
in more than half of the soil samples collected. No TAGM value currently exists for this

compound.

Within the building, elevated metals and SVOCs were also identified. Asbestos was also identified
within some of the building materials sampled. The analysis of the standing water present in the
building showed that constituents had not partitioned into the surface water within the building.

The results of the groundwater investigation at SEAD-16 identified levels of chromium, copper,
lead, and zinc in some of the groundwater samples collected at SEAD-16. It was difficult to
determine if groundwater had been impacted at this site as the analytical results were skewed by
high sample turbidities. The analytical results from the ESI will be discussed further in Section
4.0.

Closure Report, Underground Storage Tank Removal

This report describes the removal of two underground storage tanks (Tanks 311-A and 311-B)
from Building S-311. Both tanks were removed, cleaned, dismantled, and disposed of in
accordance with information presented in the NYSDEC Spill Technology and Remediation Series
(STARS) 1992 guidance. As stated in this report, Tank 311-A appeared to be in good structural
condition and did not leak. Soil samples collected from around the tank indicted that there were
impacts from SVOCs (PAHs in particular), but the report stated that these PAHs were likely due
to “emissions from the nearby boiler stack or the small-arms deactivation furmace located on the
southern edge of Building S-311.” Soil sampling associated with Tank 311-B indicated that one
soil sample and one groundwater sample “showed evidence of contamination.” The report also
stated that the detected compounds are “byproducts of incomplete combustion.” A complete copy
of the underground storage tanks closure report is contained in Appendix A.

Page 1-8
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1.4 SEAD-17
1.4.1 General Site Description

The Existing Deactivation Furnace (Building 367) is located in the east-central portion of SEDA
(Figure 1-4). Access to this site is restricted since it is located in the ammunition storage area. It
is characterized by an elongated deactivation furmace building that is surrounded by a crushed
shale road. The actual deactivation furnace is a steel rotary kiln incinerator and is enclosed by an
eight foot high reinforced concrete wall. The wall does not contain a roof. The concrete wall is
intended to contain the effects of a detonation. Beyond the crushed shale road is grassland. Two
small sheds are located in the eastern portion of the site. The site is generally flat but slopes gently

to the southwest.

A small drainage ditch is located approximately 100 feet east of the building and bends west past
the southern end of the building, ending near a stand of brush and trees at the western boundary of
the site.

1.4.2 Site History

The Existing Deactivation Furnace (SEAD-17), located in Building 367, has been active from
1962 to 1989. A dust collection system was added to the unit in 1978, and it was further upgraded
in 1989. This facility has not operated since 1989, pending approval of the Part B application,
which includes a Trial Burn Plan (TBP).

The deactivation furnace is used to incinerate obsolete and unserviceable small arms munitions (20
mm or less in size), fuses, boosters and firing devices. The furnace consists of a rotary steel kiln
retort and feed discharge assemblies. The kiln has a cross-sectional area of 4.6 square feet and is
20 feet long. The kiln is fired by # 2 fuel oil. The furnace's feed system consists of a waste feed
weighing system, a primary waste feed conveyor and a secondary conveyor. The fumace is
equipped with an Air Pollution Control System (APCS). The APCS consists of an afterbumner, gas
coolers, cyclone separator, baghouse, compressor, induced draft fan, stack and associated duct

work.

Page 1-9
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The furnace has been included in the facility's Part B permit application. The unit was upgraded in
1989 to meet the operating requirements for incinerators detailed in 40 CFR Part 264 Subpart O.
As part of the RCRA regulations, interim closure of the unit was conducted in 1989. A plan for
conducting a trial burn has also been prepared. The trial burn will be conducted after review and
approval of the TBP by the NYSDEC and the USEPA.

Operating practices include placing unpacked ammunition on a conveyor for transfer to the
deactivation furnace at prescribed intervals. The ammunition is burned and exploded by the heat in
the furnace. The solid residue from the furnace is transferred by a conveyor to an approved
hazardous waste container and allowed to cool. When cooled, the scrap metal is disposed of in
barrels for transfer to the Defense, Reutilization and Marketing Office (DRMO).

1.4.3 Previous Investigations

SEAD-17 is described in three previous reports. The first report, the SWMU Classification Report
(Parsons ES, 1994a), was undertaken to describe and evaluate the Solid Waste Management Units
at SEDA. The second report is the Work Plan for CERCLA Expanded Site Inspection (ESI) of
Ten Solid Waste Management Units (SWMUs) written by Parsons Main, Inc. in 1993, This report
detailed the site work and sampling to be performed for the ESI. The third report is a Expanded
Site Inspection Report (Parsons ES, 1995a) that describes a more detailed investigation of SEAD-
17. The results of these investigations are summarized below.

SWMU Classification Report

This report, the SWMU Classification Report (Parsons ES, 1994a), provides limited information
about SEAD-17, as it was designed to briefly describe and evaluate all 72 of the SWMUs at
SEDA while also providing recommendations for future action at these sites. This report describes
SEAD-17 (the Existing Deactivation Furnace), its physical make-up, the waste characteristics
associated with it, as well as other information related to migration pathways and exposure
potential. The report recommends that a CERCLA SI also be performed at SEAD-17 as part of
the investigation of 10 Solid Waste Management Units at SEDA. At the time of the preparation of
the SWMU Classification Report, SEAD-17 was classified similarly to SEAD-16, as a High
Priority Area of Concemn.
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April 1998 KASENECA\RIFS\s1617ri\NewRep\Section].doc



ACAD\SENECA\16-17RIF\SD17SL.DWG

~ - 7
Deactivation Edrnace
Build}ng 367

|
N /998000 ——

- Number 2
N \  Fuel 0il Tank
% N
Liquid Propane —f ®
Gas Tank

£ 749000
E 749250 _k_

v

£ 7438500

E 749750

LEGEND

. MINOR WATERWAY
—— MAJOR WATERWAY

FENCE

UNPAVED ROAD

VAAAAAAAAPAAAAAPAANAS BRUSH LINE
[E NN ERNNNNENNENRENENEN:NHN ] IANDm Ex'rEN‘I‘S

SRR R RAILROAD

GROUND SURFACE
ELEVATION CONTOUR]

760

(X SURVEY MONUMENT

- 3K
ROAD SIGN DECIDOUS TREE
] ® A
FIRE HYDRANT MANHOLE GUIDE POST
© /4 +
CORDINATE GRID
POLE UTIITY BOX (250, GRID)
O~ O
OVERHEAD UTILITY MAII.BOX/RR SIGNAL
POLE

E] PARSONS

PARSONS ENGINEERING SCIENCE, INC.

CLIENT/PROJECT TITLE

SENECA ARMY DEPOT ACTIVITY
RI/FS
SEAD~17 ACTIVE DE/AC'ITVATION FURNACE

DEPT Teg o
ENVIRONMENTAL ENGINEERING 728885-01001

FIGURE 1-4
SEAD-17 SITE PLAN

SCALE IDATE

REV
1" = 100 DECEMBER 1996 [A

PP P






SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

Expanded Site Inspection Report

The fieldwork for the ESI was conducted according to the Work Plan for CERCLA Expanded Site
Inspection (ESI) of Ten Solid Waste Management Units (SWMUs) written by Parsons Main, Inc.
in 1993. This report detailed the site work and sampling to be performed for the ESI. Based on
this work, a report entitled Expanded Site Inspection, Seven High Priority SWMUs, SEAD-4, -16,
-17, -24, -25, -26, and -45 was prepared by Parsons ES (1995a) and submitted to both the
NYSDEC and the USEPA.

The investigation at SEAD-17 consisted of geophysics, soil sampling, monitoring well installation
and groundwater sampling. These investigations was used to initially characterize the physical
setting of the site and determine whether soil and/or groundwater had been impacted by releases of
chemicals from paste site activities.

Seismic profiles performed on the flanks of the site were successful in determining that the bedrock
surface slopes to the west or southwest, generally following the slope of the surrounding land
surface, and that groundwater flow is also likely to be in this direction. The water table elevations

indicated that groundwater flow was essentially to the west.

The results of the ESI conducted at SEAD-17 indicated that impacts to the surface soils from the
release of metals and SVOCs, have occurred at this site. In particular, the three metals copper,

lead, and zinc were consistently identified in surface soil samples at concentrations above the
TAGM values.

The results of the groundwater investigation at SEAD-17 identified elevated levels of iron, lead,
magnesium, manganese and sodium in some of the groundwater samples collected at SEAD-17. It
was difficult to determine if groundwater has been impacted at this site because the analytical

results were skewed by high sample turbidities in several of the groundwater samples.
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1.5 BACKGROUND INFORMATION
1.5.1 Regional Geologic Setting

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock
terraces mantled by till. As part of the Appalachian Plateau, the region is underlain by a
technically undisturbed sequence of Paleozoic rocks consisting of shales, sandstones,
conglomerates, limestones and dolostones. Figure 1-5 shows the regional geology of Seneca
County. In the vicinity of SEDA, Devonian age (385 million years bp) rocks of the Hamilton group
are monoclinally folded and dip gently to the south (Figure 1-6). No evidence of faulting or folding
is present. The Hamilton Group is a sequence of limestones, calcareous shales, siltstones, and
sandstones. These rocks were deposited in a shallow inland sea at the north end of the
Appalachian Basin (Gray, 1991). Terrigenous sediments from topographic highs associated with
the Acadian landmass of Western New England, easten New York and Pennsylvania were
transported to the west across a marine shelf (Gray, 1991). These sediments were deposited in a
northeast-southwest trending trough whose central axis was near what is now the Finger Lakes
(Gray, 1991).

The Hamilton Group, 600 to 1500 feet thick, is divided into four formations. They are, from
oldest to youngest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations. The western
portion of SEDA is generally located in the Ludlowville Formation while the eastern portion is
located in the younger Moscow Formation. The Ludlowville and Moscow formations are
characterized by gray, calcareous shales and mudstones and thin limestones with numerous zones
of abundant invertebrate fossils that form geographically widespread encrinites, coral-rich layers,
and complex shell beds. The Ludlowville Formation is known to contain brachiopods, bivalves,
trilobites, corals and bryozoans (Gray, 1991). In contrast, the lower two formations (Skaneateles
and Marcellus) consist largely of black and dark gray sparsely fossiliferous shales (Brett et al.,
1991). Figure 1-7 displays the stratigraphic section of Paleozoic rocks of Central New York.

The physiography of Seneca County is shown on Figure 1-8. The majority of the area between
Seneca and Cayuga Lakes is characterized by a till plain, which encompasses the entire SEDA
facility. The Appalachian Plateau encroaches on the southern portion of this area. To the north of
SEDA, the till plain gives way to glacial lake sediments in and near the towns of Waterloo and
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MESQZ0IC

PALEOZOIC
A

Lower
Cretaceous

Upper Devonian
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Middle Devonian

Upper Silurian
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Lower Silu

Lower Devonian
N

N

MESOZOIC INTRUSIVES

Kimberlite and alnoite dikes and dietremas

CONNEAUT GROUP
600-1000 ft. {180-300 m.)

Germania Formation-shale, sandstone; Whiteville
Formation-shale, sandstone; Hinsdale Sandstone;
Waellsville Formation-shale, sandstone; Cuba
Sandstona.

CANADAWAY GROUP
800-1200 FT(240-370) m.)
Machias Formation-shale, siltsone; Rushford
Sandstone; Caneadea, Canistao, and Hume Shales;
Canaseraga Sandstone; Stone Wales and Dunkirk
Shales; in Pennsylvania: Towanda Foramtion-shale,
sandstone,

JAVA GROUP
300-700 FT {80-210 m.)

Wiscoy Formation-sandstone, shale; Hanover and
pipe cresk shalea.

WEST FALLS GROUP
1100-1600 ft. (340-480 m.)

Nunda Formation-sandstone, shale.

West Hill and fardeau Formations-shale, siltstone;
Roricks Glen Shale; upper Beers Hill Shate; Grimes
Siltstone.

lower Beers Hill Shale; Dunn Hill, Millport, and
Moreland Shales.

Nunda Formation-sandstone, shaia; West Hill
Formation-shale, siltstone; Corning Shale.

“New Milford” Formation-sandstone, shale.
Gardeau formation-shale, siltsione; Roricka Galn
Shale.

Stide Mountain Formation-sandstone, shale,
conglomarate,

Beers Hill Shaia; Grimes Siltstone; Dunn Hill, Millport,
and Moreland Shales

SONYEA GROUP
200-1000 ft. (60-300 m.)

In wast: Cashaqua and Middlesex Shales.

In east: Rye Point shale; Rock Stream (*Enfield”)
Siltstone; Pulteney, Sawmill Creek, John Creek, and
Montour Shales.

GENESEE GROUP AND TULLY LIMESTONE
200-1000 f1. {60-300 m.)

West River Shale; Genundewa Limestone; Penn Yan
and Geneseo Shales; all excapt Geneseo replaced
eastwardly by lthaca Formation-shale, siltstone and
Sherburne Siltstone.

L. Oneonta Formation-shale, sandstone.

™ Unadilla Formation-shale, siltsione.

Tully Limestone.

HAMILTON GROUP
600-1500 ft. (180-460 m.)

Moscow Foramtion-In west: Windom and Kashong
Shales, Menteth Limestone Membars; In east:
Cooperstown Shale Member, Portland Point Limstone
Member.

Ludlowville Formation-In west: Deep Run Shale
Tichenor Limestone, Wanakah and Ledyard Shale
Membars, Centerlield Limestons Member. In east:
King Ferry Shale and other members, Stone Mill
Sandsione Member.

Skanaateles Formatlon-in west: Levanna shale and
Stafford Limestone Members; In east: Butternut,
Pompey, and Delphi Station Shale Members, Mottville
Sandstone Mamber.

Marcellus Fornation-In west: Oakta Creek Shale
Member; In east: Cardiff and Chitlenango Shale
Members, Cherry Vallsy Linestona and Union Springs
Shale Members.

Panther Mountain Formation-shale, siltstonse,
sandstone.

ONONDAGA LIMESTONE AND ORISKANY
L SANDSTONE
= 75-150 ft. (23-45 m.)

Onondaga Limestone-Senaca, Morehouse (cherty)
and Nedrow Limestona Members, Edgecliff cherty
Limestone Member, local bioherms.

Oriskany Sandstone.

HELDERBERG GROUP
0-200 ft. (0-60 m.)

Coeymans and Manlius Limeslones; Rondout
L , Dolostone.
~
AKAON DOLOSTONE, COBLESKILL LIMESTONE,
AND SALINA GROUP
700-1000 FT. (210-200 M.}

Akron Dolostone; Bertie Formation-dolostone , shale.
Camitius and Syracuse Formalons-shale, dolostone,
gypsum, sait.

Cobleskill Limestone; Bertie and camillus
Formations-dolostons, shale.

Syracusa Formation-dolostone, shale, gypsum, salt.
Vernon Formation-shala, dolostone.

LOCKPORT GROUP
80-175 FT (25-55 m.)

Qak Orchard and Penfisld Dolostones, both replaced
eastwardly by Sconondoa Formation-limestons,
dolostone.

CLINTON GROUP
% 150-325 FT (40-100 m.}

Decaw Dolostona; Rochester Shala.

Irondequoit Limestone; Williamson Shale; Wolcott
Furnace Hematita; Wolcotl Limestone; Sodus Shale;
Bear Creek Shale; Waliington Limestone; Furnaceville
Hematita; Maplewood shale; Kodak Sandstone.
Herkimer Sandstone; Kirkland Hemnatite; Willowvaie
Shale; Westmoreland Hemnatite; Sauquoir
Formation-sandstone shale; Oneida Conglomerate.

MEDINA GROUP AND QUEENSTON FORMATION
0-900 FT. (0-270 m.)
Medina Group: Grimb
= sy Formation-sandsione, shale.
Queenston Formation-shale, siltstone.
Undiftarentiated Medina Group and Queenston
Formation.

LORRAINE GROUP

< 700-800 FT. (210-270 m.)

Oswega Sandstone.
Pulaski and Whetstone Gulf Formations-silistoen,
shale.

Upper Ordovician

Middle
Ordovician

TRENTON GROUP
100-300 ft. (30-80 m.)

Utica Shale.

:
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SEAD-16 AND SEAD-17
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MOSCOW SHALE

140%

Lower two-thirds of section is a
fossiliferous, sofl gray calcareous
shale; upper third highly friable but
leas calcareous and fossiliferous.
Staining by iron oxide very common.
Concretions present | greater
abundance in lower beds, but irreguiar
calcareous masses occur throughout
section. Joints parallel, tighily sealed,
trending N. 65° E. and N. 25° -30° W.

Hamilton group

LUDLOWVILLE SHALE

140

Lower beds are thinly laminated,
light-colored, fossiliferous, shaly passage
beds; overlain by hard calcareous black
shales 5 to 12 inches thick and rich in
corals and brachiopods; hard {ayers
responsible for falls and cascades. Middle
beds are less fossiliferous, soft gray
arenaceous shales, rich in concretions,
calcareous lenses, and occasional thin
sandstone layers. Upper beds (Tichenor
limestone member) are thin, irregularly
bedded ray shales becoming light blue
gray upon exposure, calcareous, coarsely
textured, and fossiliferous. Joint paraliel,
210 20 inches apart, well developed but
tight.

SKANEATELES SHALE

185+

Basal beds composed of dark fissile
shale. Upper shale more calcareous,
grayish 1o biuish impure limestone iayers.
joint pattern N. 75° E. and N. 30° W.;
diagonal joints N. 50° E. Joints sealed,
parallel and spaced 6 inches to 4 feet
apart.

MARCELLUS SHALE

50

Btack, slatelike, bituminous shale with
occaslonal limestone layers in sequence,
containing zones rich in iron sultides or
calcareous conrstions, often with septarian
structures; very fissile, iron-stained and gray
when weathersd. Joint pattern N. 25° W., N.
65° E., 1inch 1o 4 feet apart.

SOURCE:MODIFIED FROM-THE GROUND WATER RESOURCES

OF SENECA COUNTY, NEW YORK: MOZOLA, Al
BULLETIN GW-26, ALBANY, NY, 1951
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

Seneca Falls. Farther north still is an area of drumlin and drumlinoid hills, which is flanked on the
east by the marsh areas of the Montezuma National Wildlife Refuge and on the west by outwash
plains and gravel hills (Figure 1-8).

Regional background elemental concentrations for soils from the Finger Lakes region of New York
State are not available. However, background elemental concentrations for soils from the eastern
United States, and in particular New York State, are available in the literature. Table 1-1 presents
data for soils in the eastern United States from a United States Geological Survey (USGS)
professional paper (Shacklette and Boerngen, 1984) and data for the New York State soils from a
New York State Department of Environmental Conservation (NYSDEC) report by McGovern
(undated).

According to the General Soils Map, Seneca County, New York (Hutton, 1972), the soils in the
vicinity of SEDA are from the Darien-Anglo association, which is characterized by deep and
moderately deep, somewhat poorly-drained soils that have a silty clay loam and clay loam subsoil
(Figure 1-9).

1.5.2 Geology at SEDA

Previous subsurface investigations conducted at 27 separate sites at SEDA have provided
important information used to develop more detailed descriptions of the till and shale at SEDA.
Generally, the geology at SEDA is characterized by a thin mantle of till overlying gray Devonian
shale, with a thin weathered shale zone at the contact between these two units. This stratigraphy is
consistent over the entire SEDA facility.

The predominant surficial geologic unit present at the site is dense till. The till is distributed across
the entire Depot and generally ranges in thickness from 3 feet to approximately 15 feet, although it
is generally between 6 and 10 feet thick; at a few locations the thickness of the till is greater than
30 fect. The till is generally characterized as brown to olive-gray silt and clay, with little fine sand
and variable amounts of fine to coarse gravel-sized inclusions of dark gray shale. Larger diameter
clasts of shale (as large as 6 inches in diameter) are sometimes present in the basal portion of the
till and are probably rip-up clasts removed from the weathered shale zone and incorporated into the
till by the once-active glacier. Grain size analyses of the till show a wide distribution of particle
sizes within the till (Hutton, 1972 and Metcalf & Eddy, 1989), however, there is a high percentage
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

of silt and clay with the balance comprised of coarser particles. The porosities of 5 gray-brown silt
clay (i.e., till) samples ranged from 34.0 percent to 44.2 percent with an average of 37.3 percent
(USAEHA, 1985).

Darien silt-loam soils, 0 to 18 inches thick, have developed over the Wisconsin age till at both
SEAD-16 and SEAD-17 (Figures 1-10 and 1-11, respectively). Figure 1-12 provides a legend for
both maps. These soils are poorly drained and have a silt clay loam and a clay subsoil. In general,
the topographic relief associated with these soils is 3 to 8 percent.

As part of the CERCLA investigations being conducted at SEDA, a total of 57 background soil
samples have been collected from the till to provide a background data set for inorganic
constituents in SEDA soils. The 57 samples were collected from 14 separate sites and are
presented in Table 1-2. The minimum, maximum, average, standard deviation and the 95th upper
confidence level (UCL) of the mean for background concentrations of inorganic constituents in the
soil at SEDA are also shown in Table 1-2. In addition to the statistical summary information, the
actual data from the individual sample points are also presented. For the statistical calculations,
non-detect values have been adjusted to one-half the detection limit.

The Moscow shale (a member of the Hamilton group) is soft, gray, and fissile. This shale is
extensively jointed and weathered at the contact with the overlying till. Joint spacings are from 1
inch to 4 feet based upon surface exposures. Three prominent joint directions are evident in the
shale (N 60° E, N 30° W, and N 20° E) with the joint dips being primarily vertical (Mozola, 1951).
Merrin (1992) also cites three prominent vertical joint directions of northeast, north-northwest, and
east-northeast in outcrops of the Genesse Formation 15 miles southeast of SEDA near Ithaca, New
York. Cores perfom{ed in the upper 5 to 8 feet of the bedrock at SEDA revealed low Rock Quality
Designations (RQDs), i.e., less than 5 percent with almost 100 percent recovery suggesting a high
degree of weathering in this upper zone (Parsons ES, 1994b; Metcalf & Eddy, 1989). Below this
depth the shale is significantly less fractured.

153 Regional Hydrogeologic Setting

Regionally, four distinct hydrologic units have been identified within Seneca County (Mozola,
1951). These include two distinct shale formations, a series of limestone units, and unconsolidated
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Table 1-1

Background Concentrations of Elements in Soils of the
Eastern United States with Specific Data for New York State

SEAD-16 and SEAD-17 Remedial Investigation

Seneca Army Depot Activity
Element Concentration Geographic
Range (mg/kg) Location
Aluminum 7,000 - 100,000 Eastern U.S. (2)
1,000 - 25,000 Albany Area (1)
Arsenic <0.1-73 Eastern U.S. (2)
3-12 New York State (1)
<0.1-6.5 Albany Area (1)
Barium 10 - 1,500 Eastern U.S. (2)
15 -600 New York State (1)
250 -350 Albany Area (1)
Beryllium 1-7 Eastern U.S. (2)
0-1.75 New York State (1)
0-09 Albany Area (1)
Cadmium Not Available Eastem U.S. (2)
0.0001 -1.0 No Region Specified (1)
Calcium 100 - 280,000 Eastern U.S. (2)
130 - 35,000 New York State (1)
150 - 5,000 Albany Area (1)
2.900 - 6,500 Albany Area (1)
Chromium 1-1,000 Eastern U.S. (2)
1.5-40 New York State (1)
1.5-25 Albany Area (1)
Cobalt <0.3-70 Eastern U.S. (2)
2.5-60 New York State (1)
25-6 Albany Area (1)
Copper <1-700 Eastern U.S. (2)
- <1-15 Albany Area (1)
Iron 100 - 100,000 Eastern U.S. (2)
17.000 - 25,000 Albany Area (1)
Lead >10-300 Eastern U.S. (2)
1-125 Albany Area (1)

HAENG\SENECA\S1617rii\TABLES\beeseuss. WK4 Page 1 of 2






Table 1-1

Background Concentrations of Elements in Soils of the
Eastern United States with Specific Data for New York State

SEAD-16 and SEAD-17 Remedial Investigation

01/07/97

Seneca Army Depot Activity
Element Concentration Geographic
Range (mg/kg) Location
Magnesium 50-50,000 Eastern U.S. (2)
2,500 - 6,000 New York State (1)
1,700 - 4,000 Albany Area (1)
Manganese >2-7,000 Eastern U.S. (2)
50 - 5,000 New York State (1)
400 - 600 Albany Area (1)
Mercury 001-34 Eastern U.S. (2)
0.042 - 0.066 Albany Area (1)
Nickel <5-700 Eastern U.S. (2)
19.5 (mean) New York State (1) (no
range available)
Potassium 50 -37,000 Eastern U.S. (2)
475-1175 New York State (1)
Selenium >0.1-3.9 Eastern U.S. (2)
Not Available
Sodium 500 - 50,000 Eastern U.S. (2)
Not Available
Vanadium >7-300 Eastern U.S. (2)
Not Available
Zinc >5-2.900 Eastern U.S. (2)
37-60 Albany Area (1)

Notes:

1. (1) Source: McGovern, Carol E., Background Concentrations of 20 Elements in Soils with Special Regard for

New York State, Wildlife Resources Center, New York Department of Environmental Conservation, Delmar,
New York 12054, No Date.

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

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

pollution sources.
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SOIL ASSOCIATIONS

AREAS DOMINATED BY HIGH-LIME SOILS DEVELOPED IN GLACIAL TILL

. Ontaro-OMd association: Deep, well-drained to somewhat
poorly drained soils that have a loam to silty clay ioam subsoil

Honeoye-Uma association: Deep, well-drained and
moderately well drained sails that have a heawy silt ioam
fo heawy loam subsaoil

AREAS DOMINATED BY HIGH-UME SOILS DEVELOPED IN GLACIAL
LAKE SEDIMENTS

Schoharie-Odessa association: Deep, well-drained fo
somewhat poorly drained soils that have @ siity clay loam
to clay subsoll

Odessa-Lakemont association: Deep, dominantly somewhat
poorly drained and poorly drained soils that have a silty clay
loam to sty clay subsoll

AREAS DOMINATED BY MEDIUM-UME SOILS DEVELOPED IN GLACIAL TILL

7 Conesus-Lansing association: Deep, moderately well drained
and well drained soils that have a heavy silt loam 1o heawvy
loom subsoil

Darlen-Angola association: Deep and moderately deep,
somewhat poorly drained solls that have a silty clay
loam and clay loam subsoill

AREAS DOMINATED BY MEDIUM-UME SOILS DEVELOPED IN GLACIAL
LAKE SEDIMENTS

Dunldk-Collamer association: Deep well drained and
moderately well drained soils that have a silt loam to
siity clay loam subsoll

Dunldrk-Cezenovia association: Moderately deep and deep,
well dralined and moderately well drained soils that have a
siit loam fo siity clay loam subsail that overlies limestone

Arport-Claverack association: Deep, dominantly well
drained and moderately well drained solls that are loamy
fine sand and fine sandy loam throughout or that have

a loamy fine sand subsoil over silty clay or clay

AREAS DOMINATED BY LOW-IME SOILS DEVELOPED IN GLACIAL TILL
Langford-Ede association: Deep, moderately well drained

and somewhat poorly drained soiis that have a channery
siit loam fo channery loam fragipan

AREAS DOMINATED BY LOWLIME SOILS DEVELOPED IN ORGANIC MATERIAL

% Muck-Peat-Fresh Water Marsh association: Deep to
3l shallow, very poory drained organic soils

FEBRUARY 1971
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GENERAL SOIL MAP
SENECA COUNTY, NEW YORK
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SOIL LEGEND

The first capital lerter is the initial one of the soil nome. A se

A, B C.DE orF.isa generai cuide to the slop= class. Svmb

WORKS AND STRUCTURES

Highways and roads

At cer
tc ise gnd mancgement. A fingl numoer,

, 0 the symbol snows -

SYMBOL NAME SYMBOL NAME POOr MOLOT «--ovvevrvneiaenns
Ac Alden mucky stit loam Is thar Lalty 2lsy ogm Trail oo
Ad Alden mucky sitt loam, tilf substrarum
Al Allyvial lond ch Lahemant silt oer < Highway markers
AnA Angola st loam, T 1o 2 percent S:OK“?S LcB Lekemort silty clay loar, 2 1o 6 pe Csle
An ilr - 3158 percent slopes Lf Lamesn fine ndy toam and mucky fine sang. R O
AGE ﬁ:‘:?:o:':”:j“; o b:m, 0o 3 percent slopes L3B 4 National fnterstate ..........
A58 fopleton graveliy st inam, 3 to 8 percent slopes LoC D
Aph fapleton silt ioam, O - 2 percent slopes Lals U S
£08 Appleton silt osm, 3o 3 percent slopes
ArB Arkport loamy fine sand, | to 6 percent slopes LaD inpes State or county O
A Atkport loamy fine sond, 6 to 12 percent slopes LnB creonery st lgom; modergrety sholinw, T T Tt
ArD Arkport loomy fine sand, 12 to 20 percent slopes variont, 2 15 8 percent siopes
AuD Arnot channery st loam, 15 to 25 percent slopes LnC Langford ch v s1lt loom, modersre Ra:lroads
Awd Autora 3ilt loam, 3 to 8 percent slopes veriant, 3¢ 15 percent siopes
AwC Aurorg silt loam, B to 15 percent slapes LsB Lansing gravelly sil* 'oam, 2 1o 8 percent slcpes Single track ..................
AwD Autorg silt foom, 1510 29 percent slopes LsC Lonsing graveliv siti lear, B 10 15 percent slopes
AzF Aurora ond Farmington soils, 25 1o 75 percent LsC3 Lorsing arevelly silt loam, B 10 15 percen: 5 oces, Multiple track ........... ...
<lopes
LsD 1590 25 germr s ras
Conandaiquo -t lnam LrA nt slone Abandoned .................. —_—
Cazenovig silt ~ae 1. S opercent slopes L8 :
Tirenavio st coarm, 1 S opercent siopes, eroded Ly
rrovia siit toom, 310 15 percent siopes
enovia stlt ioom, B to 15 percent slopes, eroded Mo Ngaahr ans Coessz sty ciay loams
Zhi Cazenovio soils, 1510 25 percent slopes N ‘fade lond, niligble
ChE Cozenovio soils, 25 to 40 percent slopes Mr Muck, deep
CkA Cloverock loamy fine sand, 0 to 2 percent slopes Ms Muck, shallow
CkB Claverock foamy fine sond, 2 to 6 percent slopes
CiA Collomer silt loom, 0 to 2 percent slopes Ng Niogara silt loam
ciB Collamer silt loom, 2 to & percent slopes
CIC Collomer silt loam, 6 1o 12 percent slopes OdA CHlessa =it loem, U in 2 percent slopes
CoA Coliamer silt Team, moderately shallow variont, OdB Odessc sitt ivam, 215 & perzent slopes
J 1o 2 percent slopes ofg Cntorio fine szndy loam, 210 &
CoB Collomer 3ilt loom, moderately shallow voriant, OfC3 Oniario fine sandy loarm, £10 15 percent
210 6 percent slopes eroded
CsaA Conesus grovelly silt loam, 010 3 percent slopes OnB Ontaric leam, percent siopes
sB Conesus gravelly sils foom, 3 to B percent slopes OnC Onrariz leam, percent slopes
T Cosod loomy fine sand OnC3 Cntgrin loam, percent slopes, eroie
OnD3 Ontaric trom, Z cercent slopes, aro R.R.oover ...l —_—_—
ahA Dorien s1lt loom, 010 3 percent slopes 0OpB Ontario 31i: tozm, mederarely shallow voriart,
LidB3 Larien-Donley-Caozenovia silt looms, 3 to B percent Farmington sails, 1o 3 parcen: slapes "
slopes Ova Ovid <1l foam, Uto 2 percent slopes R.Rounder ... . ... —_—— || ——
TuB Duniark silt loam, 110 6 percent slopes ov8 K parcent slopes
DuC3 Dunkirk silt loam, 6 1o 12 percent slopes, eroded
DuD Dunkirk silt loom, 12 10 20 percent slopes PgA , Cto 5 perzant slores
Wi Gunkark st foa=, Limestone substrotum, 1 1o 6 PaC Buildings ol
ot g ohD S e .
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Table -2

Statistical Comparison o Background Concentrattons
of Metals (mg/Kg) in Soils at SEDA

SEAD-16 and SEAD-17 Remedial Investigation
Seneca Army Depot Activity

Total Samples: 53

95th Upper ASH ASH ASH ASH ASH ASH ASH ASH

Compound Minimum Maximum | Average | Standard | Confidence BR-91 B8§-91 B3-91 B8-91 B9-91 B9-91 B9-91 BK-1

Soils Soils Soils Deviation | Limit (4) 0-2 f 2-4 fi 2-4 ft 6-8 fi 0-2 ft 2-4 ft 6-8 ft 0-2 ft

95th Upper ASH ASH ASH ASH ASH ASH ASH ASH

Compound Minimum Maximum | Average | Standard | Confidence B8-91 B8-91 B8-91 B8-91 B9-91 B9-91 B9-91 BK-1

Soils Soils Soils Deviation | Limit (4) 0-2 ft 24 ft 2-4 ft 6-8 ft 0-2 ft 2-4 £t 6-8 ft 02 ft
Alurninum 5560.00 21200 13736.73 4490.13 14732.69 19200 20500 17700 12700 14800 8880 7160 19400
Antimony 0.08 6.8 2.64 2.18 3.13 5.15 4.4 4.1 4.2 4.95 4.95 3.5 3.95
Arsenic 2.70 21.5 5.55 2.80 6.19 5.1 6.1 6 4.2 4.3 3.8 4.4 3
Barium 33.90 159 81.33 27.06 87.33 136 98.9 86.7 56.2 101 110 39.9 159
Beryllium 0.27 1.4 0.68 0.25 0.73 1.4 1.2 1 0.78 1.1 0.76 0.52 1.1
Cadmium 0.01 2.9 0.59 0.73 0.91 2.6 2.9 2.4 1.9 2.3 1.7 1.5 0.225
Calcium 1370.00 293000 | 45158.55| 48324.39 100584.67 5390 4870 3560 85900 45600 104000 101000 4590
Chromium 10.30 35.8 20.94 6.43 22.36 27.4 30.1 26.9 19.8 22.5 13.8 11.2 30
Cobalt 5.20 29.1 11.39 4.33 1235 13.8 18.4 14 14.2 13.7 10.7 8.1 14.4
Copper 9.70 62.8 21.39 7.70 23.10 22.3 27.6 26 16.2 22.6 21.6 19.3 26.9
Iron 8770.00 42500( 25221.27 7436.42 26870.76 37200 36100 32500 27400 31000 19600 17300 38600
Lead 5.40 45.5 12.93 6.69 14.64 14.5 11.4 13.6 10.1 10.8 10.1 7.8 15.8
Magnesium 2830.00 29100 | 10429.64 6033.43 11767.92 5850 7300 6490 6720 8860 17000 12600 5980
Manganese 207.00 2380 599.24 340.06 677.57 1130 956 832 926 903 532 514 2380
Mercury 0.01 0.5 0.05 0.07 0.06 0.09 0.06 0.06 0.05 0.08 0.04 0.05 0.13
Nickel 12.30 62.3 31.58 11.07 34.03 423 48.7 44.4 30.4 38.4 23.8 19 47.7
Potassium 901.00 3460 1655.29 592.74 1786.77 1910 2110 1760 1430 1320 1080 1050 1720
Selenium 0.05 2.1 0.41 0.45 0.59 0.085 0.105 0.1 0.305 0.105 0.325 0.105 0.73
Silver 0.04 0.87 0.34 0.26 0.39 0.8 0.65 0.6 0.65 0.75 0.75 0.55 0.235
Sodium 8.45 269 90.12 54.38 102.18 39.6 33.75 313 753 84.2 112 116 49.1
Thallium 0.08 0.75 0.23 0.15 0.26 0.235 0.29 0.285 0.17 0.295 0.18 0.3 0.21
Vanadium 11.50 35.8 22.16 6.67 23.64 322 25.4 26.4 15.7 19.7 19.5 12.9 28
Zine 36.20 126 73.07 20.52 77.75 85.1 94.2 85 75 126 84.3 74.8 98.6
Cyanide 0.22 0.41 0.29 0.04 0.30 0.3 0.315 0.335 0.29 0.35 0.315 0.31 0.285

Notes:

1) This table presents chemical analysis results from subsurface soil samples taken across SEDA.

2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at full value, and
all non-detects (U or UJ qualifier) were taken at half value.

3) The samples are from: Ash Landfill, OB Grounds. SEAD-4, SEAD-11. SEAD-12, SEAD-13.
SEAD-16, SEAD-17. SEAD-24, SEAD-25, SEAD-26, SEAD-64, SEAD-67. and SEAD-70

4) The "H" statistic was used to calculate the 95th UCL of lognommally distributed data

5) "R" qualifier indicates data were rejected during data validation.

6) "NA" indicates that chemical analysis results for the compound were not determined

Background data from [0 and 15 SWMTJ investigations are in this table
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Total Samples:

53

Table1-2

Statistical Comparison o Background Concentrations
of Metals (mg/Kg) in Soils at SEDA

SEAD-16 and SEAD-17 Remedial Investigation

Seneca Army Depot Activity

04/09/98

95th Upper ASH OB OB OB OB OB OB SEAD-4
Compound Minimum Maximum | Average | Standard | Confidence BK-2 MW-34 GB35-1 GB35-2 GB35-6 GB36-1 GB36-2 | SB4-1.1
Soils Soils Soils Deviation | Limit (4) 0-2 f 0-2 ft 0-2 f 2-4 ft 0-2 ft 0-2ft 2-4 ft 0-2 ft
95th Upper ASH OB OB OB OB OB OB SEAD-4
Compound Minimum Maximum | Average | Standard | Confidence BK-2 MW-34 GB35-1 GB35-2 GB35-6 GB36-1 GB36-2 | SB4-1.1
Soils Soils Soils Deviation | Limit (4) 0-2 fi 0-2 0-2 ft 2-4 ft 0-2 ft 0-2 ft 2-4 ft 0-2 ft
Aluminum 5560.00 21200 13736.73 4490.13 14732.69 14400 16100 18000 17600 16200 18100 16200 14800
Antimony 0.08 6.8 2.64 2.18 3.13 3.6 5.7 2.9 6.8 6.3 5.9 2.9 2.4
Arsenic 2.70 21.5 5.55 2.80 6.19 2.7 3.15 6.2 7.7 5.3 4.6 9.7 6.2
Barium 33.90 159 R1.33 27.06 87.33 106 67.5 93.6 61.7 61.7 74.8 50.8 72
Beryllium 0.27 1.4 0.68 0.25 0.73 0.81 0.86 0.85 0.74 0.77 0.77 0.65 0.73
Cadmium 0.01 2.9 0.59 0.73 0.91 0.205 23 0.165 0.155 0.175 0.15 0.165 0.235
Calcium 1370.00 293000 | 45158.55| 48324.39 100584.67 22500 28600 1590 17700 1370 1660 22900 4280
Chromium 10.30 35.8 20.94 6.43 22.36 22.3 26.6 23.5 29.3 25.1 24.8 27.4 23.2
Cobalt 5.20 29.1 11.39 4.33 12.35 12.3 17 9.4 16.3 10.3 20.4 13.2 11.3
Copper 9.70 62.8 21.39 7.70 23.10 18.8 32.7 17.5 24.5 17.2 17.7 17.5 14.1
Iron 8770.00 42500 25221.27 7436.42 26870.76 26600 35000 25200 34200 30800 26100 30700 27500
Lead 5.40 45.5 12.93 6.69 14.64 18.9 11.9 14.4 5.4 19.1 12.7 6.2 17.7
Magnesium 2830.00 29100 10429.64 6033.43 11767.92 7910 6850 3850 7790 4490 4490 7150 4270
Mang; 207.00 2380 599.24 340.06 677.57 800 803 701 646 775 426 507 R(5)
Mercury 0.01 0.5 0.05 0.07 0.06 0.11 R (5) 0.06 0.015 0.07 0.02 0.02 0.05
Nickel 12.30 62.3 31.58 11.07 34.03 31 49.3 26.3 48.7 28.3 28.3 42.8 27.8
Potassium 901.00 3460 1655.29 592.74 1786.77 1210 1290 1110 1110 975 1400 1100 1250
Selenium 0.05 2.1 0.41 0.45 0.59 0.94 0.09 0.115 0.115 0.105 0.1 0.09 0.4
Silver 0.04 0.87 0.34 0.26 0.39 0.215 0.87 0.17 0.16 0.18 0.155 0.17 0.465
Sodium 8.45 269 90.12 54.38 102.18 61.1 55.2 35.6 77.5 34.6 46.6 97.6 21.9
‘Thallium 0.08 0.75 0.23 0.15 0.26 0.19 0.255 0.275 0.27 0.25 0.23 0.215 0.115
Vanadium 11.50 35.8 22.16 6.67 23.64 22.4 22.3 27.1 22.3 26.1 27.8 19.7 28.6
Zinc 36.20 126 73.07 20.52 71.75 63.7 95.7 55 83.4 53.1 59.2 74.1 79.6
Cyanide 0.22 0.41 0.29 0.04 0.30 0.305 0.27 0.39 0.355 0.41 0.35 0.34 0.26
Notes:

1) This table presents chernical analysis results rom subsurface soil samples taken across SEDA.
2) For statistical calenlations. all detects (no qualifier or J gualifier) were taken at full value, and
all non-detects (UJ or UJ qualifier) were taken at half value
3} The samples are from: Ash Landfill, OB Grounds, SEAD-4. SEAD-11, SEAD-12, SEAD-13,
SEAD-16, SEAD-17, SEAD-24, SEAD-25, SEAD-26, SEAD-64, SEAD-67. and SEAD-70
4) The "H" statistic was used to calculate the 95th 1ICL of lognonnally distributed data.
5} "R" qualifier indicates data were rejected duning data validation.
6) "NA" indicates that chernical analysis results for the compound were not determined.
Background data from 10 and 15 SWMIT investigations are in this table

HAENG\SENECA\S16]17RINTABLES\SCSBCMSS. WKA4

Page2 of 7






Table1-2

of Metals (mg/Kg} in Soils at SEDA

SEAD-16 and SEAD-17 Remedial Investigation
Seneca Army Depot Activity

Statistical Comparison o Background Concentrations

0.4/09/08

Total Samples: 53
95th Upper | SEAD-4 | SEAD-4 | SEAD-4 | SEAD-11 | SEAD-11 | SEAD-11 | SEAD-13 | SEAD-13
Compound Minimum Maximum | Average | Standard | Confidence | SB4-1.1 SB4-1.3 | SB4-1.6 [ SBi1-3.1 | SB11-3.2 | SB11-3.6 | SB13-1.1 | SB13-1.3
Soils Soils Soils Deviation | Limit (4) | 0-2 ft dup. 4-6 ft 8-10 ft 0-2 ft 4-6 ft 10-12 f 0-2 ft 6-8 fi
95th Upper | SEAD-4 | SEAD-4 | SEAD-4 | SEAD-11 | SEAD-11 | SEAD-11 | SEAD-13 | SEAD-13
Compound Minimum Maximum | Average | Standard | Confidence | SB4-1.1 SB4-1.3 SB4-1.6 | SB11-3.1 | SB11-3.2 | SB11-3.6 | SB13-1.1 | SB13-1.3
Soils Soils Soils Deviation | Limit (4) | 0-2 fi dup. 4-6 ft 8-10 ft 0-2 fi 4-6 f 10-12 ft 0-2ft 6-8 ft
Aluminum 5560.00 21200 13736.73 4490.13 14732.69 21000 15300 19200 17600 6330 10900 18300 8250
Antimony 0.08 6.8 2.64 218 3.13 1.9 2.5 1.4 5.4 4 3.8 5.1 1.85
Arsenic 2.70 215 555 2.80 6.19 32 39 215] _R(3) R(5) R 7 6.2
Barium 33.90 159 81.33 27.06 87.33 97.7 40.4 81.2 113 57.4 62.7 106 88.1
Beryllium 0.27 1.4 0.68 0.25 0.73 0.64 0.74 1 0.85 0.34 0.47 0.92 0.42
Cadmium 0.01 29 0.59 0.73 0.91 0.185 0.245 0.135 0.335 0.25 0 0.225 0.18
Calcium 1370.00 293000] 45158.55| 48324.39 100584.67 2460 30900 14400 4950 91300 48600 3570 87700
Chromium 10.30 35.8 20.94 6.43 22.36 27.9 27.6 32.7 24 11.1 18.6 29.4 13.3
Cobalt 5.20 29.1 11.39 4.33 12.35 5.9 16.5 29.1 11.3 6.5 10.1 12 7.2
Copper 9.70 62.8 21.39 7.70 23.10 15.1 62.8 21.6 20 12.2 21.7 11.6 18.4
Iron 8770.00 42500 25221.27 7436.42 26870.76 19500 34300 37900 27200 13200 28300 32500 17400
Lead 5.40 455 12.63 6.69 14.64 98 75 91 279 1.4 101] R() R(5)
Magnesium 2830.00 29100  10429.64 6033.43 11767.92 4460 7130 8040 4160 12900 10100 5890 20800
Manganese 207.00 2380 599.24 340.06 677.57 R(5) R (5) R (5) 674 356 434 451 517
Mercury 0.01 0.5 0.05 0.07 0.06 0.04 0.04 0.04 0.05 0.02 0.02 0.03 0.07
Nickel 12.30 62.3 31.58 11.07 34.03 25.1 47.6 62.3 28.3 16.7 29.5 34.9 24
Potassium 901.00 3460 1655.29 592.74 1786.77 2490 1300 2030 2110 1110 1230 2190 1390
Selenium 0.05 2.1 0.41 0.45 0.59 0.23 0.045 0.07 0.24 0.065 0.105 0.26 0.56
Sitver 0.04 0.87 0.34 0.26 0.39 0.37 0.495 0.64 0.7 0.5 0.485 0.45 0.305
Sodium 8.45 269 90.12 54.38 102.18 39.2 105 91.6 66.3 136 146 80.6 155
Thallium 0.08 0.75 0.23 0.15 0.26 012 0.08 0.12 0.095 0.75 0.115 0.43 0.43
Vanadium 11.50 35.8 22.16 6.67 23.64 31 22.2 29.3 31.8 13.3 17 327 13.3
Zinc 36.20 126 73.07 20.52 77.75 72.1 102 115 R (%) R (5) R (5) 81.9 56.2
Cyanide 0.22 0.41 0.29 0.04 0.30 0.265 0.265 0.235 0.285 0.235 0.265 0.305 0.25
Notes:

1) This table presents chemical analysis resulls from subsurface soil sanples taken across SEDA.

2) For statistical calculations, all detects (no qualifier or J qualifier) were taken at fill valne, and

all non-detects (U or UJ qualifier) were taken at half vahe.
3) The samples are from: Ash Landfill, OB Grounds, SEAD-4, SEAD-11. SEAD-12, SEAD-13.
SEAD-16, SEAD-17, SEAD-24, SEAD-25, SEAD-26, SEAD-64. SEAD-67, and SEAD-70
4) The "H" statistic was used to calculate the 95th UCL of lognomally distributed data.
5) "R" qualifier indicates data were rejected during data validation.

6)"NA" indicates that chemical analysis results for the compound were not. determined.
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Table1-2

Statistical Comparison o Background Concentrations
of Metals (mg/Kg) in Soils at SEDA

SEAD-16 and SEAD-17 Remedial Investigation
Seneca Army Depot Activity

Total Samples: 53
95th Upper | SEAD-13 | SEAD-13 { SEAD-13 | SEAD-13 | SEAD-24 | SEAD-24 | SEAD-24 | SEAD-25
Compound Minimum Maximum | Average | Standard | Confidence | SB13-1.4 | SB13-4.1 | SB13-4.2 | SB13-4.3 | SB24-5.1 | SB24-5.3 | SB24-5.5 | SB25-6.1
Soils Soils Soils Deviation | Limit (4) 8-10 ft 0-2 ft 2-4ft 4-6 fi 0-2 ft 4-6 fi 8-10 ft 0-2 ft
95th Upper | SEAD-13 | SEAD-13 | SEAD-13 | SEAD-13 | SEAD-24 | SEAD-24 | SEAD-24 | SEAD-25
Compound Minimum Maximum | Average | Standard | Confidence | SB13-1.4 | SB13-4.1 | SB13-4.2 | SB13-4.3 | SB24-5.1 | SB24-5.3 | SB24-5.5 | SB25-6.1
Soils Soils Soils Deviation | Limit (4) 8-10 f 0-2 ft 2-4 1 4-6 fi 0-2 ft 4-6 ft 8-10 ft 0-2 f
Aluminum 5560.00 21200 13736.73 4490.13 14732.69 11700 21200 15500 20400 16200 10100 13700 10600
Antimony 0.08 6.8 2.64 2.18 3.13 1.4 2 4.5 1.6 6.25 2.9 5.65 2.1
Arsenic 2.70 21.5 5.55 2.80 6.19 5.7 8.1 6.8 9.6 42 33 5 8.3
Barium 33.90 159 81.33 27.06 87.33 339 129 96.9 79.1 117 58.3 67.2 59.1
Beryllium 0.27 1.4 0.68 0.25 0.73 0.54 1.1 0.78 1 0.98 0.48 0.65 0.48
Cadmium 0.01 2.9 0.59 0.73 0.91 0.135 0.19 0.17 0.155 0.39 0.18 0.35 R(5)
Calcium 1370.00 293000| 45158.55| 48324.39 100584.67 50300 28800 68000 10200 4540 74200 49000 82500
Chromium 10.30 358 20.94 6.43 22.36 19.6 30.2 25.8 35.8 24.5 16.9 23.1 16.9
Cobalt 5.20 29.1 11.39 433 12.35 11.1 10.6 12.4 12.1 16 8.2 12 11.2
Copper 9.70 62.8 21.39 7.70 23.10 17.6 21.6 21.1 26.5 284 20.9 22.2 20.2
Iron 8770.00 42500 25221.27 7436.42 26870.76 24700 31600 30100 42500 33600 21300 26700 21400
Lead 5.40 45.5 12.93 6.69 14.64 R(5) 13.6 13.6 7.1 45.5 8.7 79 9.5
Magnestum 2830.00 29100  10429.64 6033.43 11767.92 12600 8780 10600 9660 5150 12100 11400 19600
Manganese 207.00 2380 599.24 340.06 677.57 404 363 607 398 1080 400 450 722
Mercury 0.01 0.5 0.05 0.07 0.06 0.01 0.05 0.01 0.02 R (5) R () R(5) 0.03
Nickel 12.30 62.3 31.58 11.07 34.03 33.1 38.1 43.2 53 373 26.4 352 26.8
Potassium 901.00 3460 1655.29 592.74 1786.77 1270 2130 1570 1810 1170 993 1660 1480
Selenium 0.05 2.1 0.41 0.45 0.59 0.51 0.53 0.2 0.28 0.075 0.115 0.11 0.97
Silver 0.04 0.87 0.34 0.26 0.39 0.27 0.385 0.345 0.315 0.8 0.365 0.7 0.41
Sodium 8.45 269 90.12 54.38 102.18 134 81.5 183 87.8 50.9 153 139 269
Thallium 0.08 0.75 0.23 0.15 0.26 0.64 0.11 0.1 0.09 0.08 0.125 0.12 0.12
Vanadium 11.50 358 22.16 6.67 23.64 16.3 358 23.1 30.7 29.9 14.4 19.5 18.5
Zinc 36.20 126 73.07 20.52 77.75 45.3 89.4 65.8 93 85.7 62.8 63.2 71.6
Cyanide 0.22 0.41 0.29 0.04 0.30 0.265 0.27 0.255 0.27 0.3 0.255 0.285 0.29
Notes:

1) This table presents chemical analysis results from subsurtice soil samples taken across SEDA

2) For statistical calculations, all detects (no qualifier or J quualifier) were taken at full value, and
all non-detects (17 or UJ qualifier) were taken at halt valie

3} The sanples are from: Ash Landfill, OB Grounds, SEAD-4, SEAD-11. SEAD-12, SEAD-13.
SEAD-16. SEAD-17, SEAD-24. SEAD-25. SEAD-26, SEAD-64, SEAD-67, and SEAD-70

4) The "H" statistic was used to calculate the 95th LCL of lognonmally distribited data.

5) "R" qualifier indicates data were rejected during data validation.

6) "NA" indicates that chemical analysis results for the compotnd were not determined.
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Table1-2

Statistical Comparison o Background Concentrations
of Metals (mg/Kg) in Soils at SEDA

SEAD-16 and SEAD-17 Remedial Investigation
Sencca Armv Depot Activity

. Total Samples: 53
95th Upper | SEAD-25 | SEAD-26 | SEAD-26 | SEAD-12 | SEAD-12 | SEAD-12 | SEAD-12 | SEAD-12
Compound Minimum Maximum | Average | Standard | Confidence | SB25-6.2 | SB26-1.1 | SB26-1.2 | WI12A-1-0 WI12A-1-0 WI12A-1-0 | W12B-1-0| W12B-1-0
Soils Soils Soils Deviation | Limit (4) 2-4 ft 0-2 ft 2-4 f 0-0.2f 4-6 f 8-95 f 0-0.2 ft 4-6 ft
95th Upper | SEAD-25 | SEAD-26 | SEAD-26 | SEAD-12 | SEAD-12 | SEAD-12 | SEAD-12 | SEAD-12
Compound Minimum Maximum | Average | Standard | Confidence | SB25-6.2 | SB26-1.1 | SB26-1.2 | WI2A-1-0] W12A-1-0| W12A-1-0| W12B-1-0] W12B-1-0
Soils Soils Soils Deviation [ Limit (4) 2-4fi 0-2f 2-4fi 0-0.2 f 4-6 f 8-9.5 f 0-0.2f 4-6 f

Alumi 5560.00 21200 13736.73 4490.13 14732.69 7070 5560 9040 18700 11000 12400 10800 8060
Antimony 0.08 6.8 2.64 2.18 3.13 1.5 3.65 3.35 0.11 0.12 0.1 0.115 0.1
Arsenic 2.70 21.5 5.55 2.80 6.19 4.8 3.2 5.3 5.2 3.5 3.6 6.6 4.6
Barium 33.90 159 81.33 27.06 87.33 35 73.2 43.7 125 82.8 78.3 102 89.1
Beryllium 0.27 1.4 0.68 0.25 0.73 0.35 0.35 0.41 0.8 0.46 0.58 0.53 0.4
Cadmium 0.01 2.9 0.59 0.73 0.91 R (5) 0.23 0.21 0.86 0.52 0.85 0.63 0.52
Calciam 1370.00 293000 45158.55 48324.39 100584.67 122000 293000 47300 3370 71200 70300 45900 79400
Chromium 10.30 35.8 20.94 6.43 22.36 11.3 10.3 15.7 23.1 15.3 19.7 16 12.7
Cobalt 5.20 29.1 11.39 4.33 12.35 6.6 5.9 9.5 10.9 10.1 10.8 9.2 8.6
Copper 9.70 62.8 21.39 7.70 23.10 12 9.7 14.3 19.1 20.6 29.6 30.4 22.5
Iron 8770.00 42500 25221.27 7436.42 26870.76 15800 R770 19100 23500 17400 22600 23400 17200
Lcad 5.40 45.5 12.93 6.69 14.64 13.8 6.33 8.5 21.6 7.6 10.8 17.1 10.3
Magnesium 2830.00 29100 10429.64 6033.43 11767.92 22800 29100 9160 3880 19200 12000 11400 16300
Manganese 207.00 2380 599.24 340.06 677.57 610 309 551 939 414 409 418 38R
Mercury 0.01 0.5 .05 0.67 0.06 .02 0.01 0.01 (.06 0.02 0.03 0.04 0.5
Nickel 12.30 62.3 31.58 11.07 34.03 18 16.3 23.9 25.7 23.7 35.5 28 23.6
Potassium 901.00 3460 1655.29 592.74 1786.77 1060 1710 901 2660 3460 2910 1870 1660
Selenjum 0.05 2.1 0.41 0.45 0.59 0.63 0.065 0.26 1.2 0.25 0.205 1.3 0.72
Silver 0.04 (.87 0.34 0.26 0.39 0.295 0.46 0.425 0.045 0.045 0.04 0.045 0.04
Sodium 8.45 269 90.12 54.38 102.18 186 192 108 8.45 79.9 136 76.2 135
Thallium 0.08 0.75 0.23 0.15 0.26 0.105 0.365 0.085 0.16 0.175 0.145 0.41 0.64
Vanadium 11.50 35.8 22.16 6.67 23.64 12 12.7 14.4 331 21.7 20.2 20.9 13.8
Zinc 36.20 126 73.07 20.52 77.75 40.6 56 90.6 77.8 41.4 82.1 62.7 50.5
Cyanide 0.22 0.41 0.29 0.04 0.30 0.32 0.24 0.285 0.3 0.265 0.215 0.25 0.235

Notes:

1) This table presents chemical analysis results from subsurface soil samples taken across SEDA.

2) For statistical calculations. all detects (no qualifier or I gnalifier) were taken at full value, and
all non-detects (U or UJ qualifier) were taken at half value

3) The samples are fram: Ash Landfill, OR Grounds, SEAD-4, SEAD-11, SEAD-12, SEAD-13.
SEAD-16, SEAD-17. SEAD-24, SEAD-25, SEAD-26, SEAD-64, SEAD-67. and SEAD-70

4) The "H" statistic was used to calculate the 95th UCL of lognormally distributed data.

5) "R” qualifier ndicates data were rejected during data validation.

6) "NA" indicates that chemical analysis results for the compound were not determined.

Background data from 10 and 15 SWMTU! investigations are in this table
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Table1-2

Statistical Comparison o Background Concentrations
of Metals (mg/Kg) in Soils at SEDA

SEAD-16 and SEAD-17 Remedial Investigation

Seneca Army Depot Activity

Total Samples: 53
95th Upper | SEAD-12 | SEAD-64 | SEAD-64 | SEAD-64 | SEAD-64 | SEAD-64 | SEAD-64 | SEAD-67
Compound Minimum Maximum | Average | Standard | Confidence | WI12B-1-0| W64A-1.0| W64A-1.0| W64A-1.0| W64B-1-0| W64B-1-0| W64B-1-0 MW67-2.00
Soils Soils Soils Deviation | Limit{4) | 12-13.58 | 0-020 2-4 fi 4-6 it 0-0.2 ft 4-6 ft 6-8 ft 0-0.2 f
95th Upper | SEAD-12 | SEAD-64 | SEAD-64 | SEAD-64 | SEAD-64 | SEAD-64 | SEAD-64 | SEAD-67
Compound Minimum Maximum | Average | Standard | Confidence | WI12B-1-0 | W64A-1.0 W64A-1.0 W64A-1.0| W64B-1-0| W64B-1-0| W64B-1-0 MW67-2.00
Soils Soils Soils Deviation | Limit(4) [12-13.58 | 0028/ 2-4 1t 4-6 fi 0-0.2 ft 4-6 ft 6-8 fi 0-0.2fi

Aluminum 5560.00 21200 13736.73 4490.13 14732.6%9 5940 16100 19800 12600 13400 8870 7620 16700
Antimony 0.08 6.8 2.64 2.18 3.13 0.13 0.23 0.1 0.1 0.3 0.075 0.075 0.27
Arsenic 2.70 21.5 5.55 2.80 6.19 2.9 71 8.2 5 5.5 4.3 5.5 4.4
Barium 33.90 159 81.33 27.06 87.33 43.8 83.7 91.2 62.3 75.5 70.8 76.7 114
Beryllium 0.27 1.4 0.68 0.25 0.73 0.27 0.68 0.74 0.53 0.56 0.43 0.37 0.67
Cadmium 0.01 2.9 0.59 0.73 0.91 0.32 0.11 0.01 0.12 0:63 0.64 0.54 0.2
Calcium 1370.00 293000 45158.55| 48324.39 100584.67 51100 7210 4300 72400 5530 70000 75900 3580
Chromium 10.30 35.8 20.94 6.43 22.36 12 23 25 19 17.5 14.1 13.5 19.5
Cobalt 5.20 29.1 11.39 433 12.35 5.2 11.8 11.3 9.1 7.2 10 7.4 7.5
Copper 9.70 62.8 21.39 7.70 23.10 17.3 25.5 21 23.7 18.9 20.2 17.6 16.5
Iron 8770.00 42500 25221.27 7436.42 26870.76 13500 28500 28000 22600 20900 18400 17100 20500
Lead 5.40 45.5 12.93 6.69 14.64 73 21.6 13.6 15.4 21.4 8.8 8.3 17.5
Magnesium 2830.00 29100 10429.64 6033.43 11767.92 8320 5480 5010 14800 3720 18900 21500 3590
Manganese 207.00 2380 599.24 340.06 677.57 244 558 604 402 207 434 389 438
Mercury 0.01 0.5 0.05 0.07 0.06 0.03 0.05 0.03 0.02 0.05 0.02 0.005 0.04
Nickel 12.30 62.3 31.58 11.07 34.03 19 32.2 28.6 26.7 19.8 28.2 22.6 18.7
Potasstum 901.00 3460 1655.29 592.74 1786.77 1040 2590 2260 2700 1700 1630 1650 1780
Selenium 0.05 2.1 0.41 0.45 0.59 2.1 0.96 1.7 0.17 0.99 0.13 0.57 0.81
Silver 0.04 0.87 0.34 0.26 0.39 0.05 0.06 0.07 0.07 0.08 0.065 0.065 0.065
Sodium 8.45 269 90.12 54.38 102.18 77.3 13.75 15.9 92.1 17.95 96.8 79.6 12.55
Thallium 0.08 0.75 0.23 0.15 0.26 0.39 0.42 0.16 0.16 0.41 0.12 0.12 0.48
Vanadium 11.50 35.8 22.16 6.67 23.64 11.5 27.6 322 22.8 23.3 14.8 14.2 28.2
Zing 36.20 126 73.07 20.52 77.75 36.2 104 87.1 64.9 72.2 59 45.6 64.8
Cyanide 0.22 0.41 0.29 0.04 0.30 0.235 0.33 0.28 0.275 0.3 0.25 0.24 0.32
Notes:

1) This table presents chemical analysis results from subsurface soil samples taken across SEDA.

2) For statistical calculations, all detects (no qualifier or T qualifier} were taken at full value, and
all non-detects (1J or UJ qualifier) were taken at half valie.

3) The samples are from: Ash Landfill, OB Grounds, SEAD-4, SEAD-11, SEAD-12, SEAD-13.
SEAD-16, SEAD-17, SEAD-24, SEAD-25, SEAD-26, SEAD-64, SEAD-67, and SEAD-70.

4) The "H" statistic was used to calculate the 95th 1ICL of lognormally distributed data.

3) "R" qualifier indicates data were rejected during data validation.

6) "NA" indicates that chemical analysis results for the compound were not determined.
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Table1-2

of Metals (mg/Kg) in Soils at SEDA

Statistical Comparison o Background Concentrations

SEAD-16 and SEAD-17 Remedial Investigation
Seneca Army Depot Activity

Total Samplues: 53
95th Upper | SEAD-67 | SEAD-67 | SEAD-70 | SEAD-70 | SEAD-70
Compound Minimum Maximum | Average | Standard | Confidence MW67-2.02MW67-2.03[MW70-1.00 70-1.02MW70-1.03
Soils Soils Soils Deviation Limit (4) 2-4 fi 45t 0-0.2 ft 2-4 ft 4-6 ft
95th Upper | SEAD-67 | SEAD-67 | SEAD-70 | SEAD-70 | SEAD-70
Compound Minimum Maximum | Average | Standard | Confidence MW67-2.02[MW67-2.03[MW70-1.00 MW70-1.02 70-1.03
Soils Soails Soils Deviation | Limit (4) 2-4 ft 4-5 ft 0-0.2 ft 2-4 fi 4-6 fi

Aluminum 5560.00 212001 13736.73 4490.13 14732.69 14900 9460 12200 9480 11000
Antimony 0.08 6.8 2.64 218 3.13 0.22 0.1 0.115 0.105 0.095
Arsenic 2.70 21.5 5.55 2.80 6.19 4.5 4.2 5.4 4.1 5.7
Barjum 33.90 159 81.33 27.06 87.33 105 80.8 67.5 56.6 79.9
Beryllium 0.27 1.4 0.68 0.25 0.73 0.61 0.4 0.44 0.41 0.54
Cadmium 0.01 2.9 0.59 0.73 0.91 0.11 0.12 0.57 0.43 0.8
Calcium 1370.00 293000| 45158.55| 48324.39 100584.67 79000 77800 3600 51600 48600
Chromium 10.30 35.8 20.94 6.43 22.36 22.5 14.8 13.7 14.7 17.8
Cobalt 5.20 29.1 11.39 4.33 12.35 10.4 9.7 5.5 7.1 21
Copper 9.70 62.8 21.39 7.70 23.10 20.3 20.5 12.4 19.7 33.5
Iron 8770.00 42500 25221.27 7436.42 26870.76 24400 18700 17700 16000 26400
Iead 5.40 45.5 12.93 6.69 14.64 9.3 8.5 20.7 9.1 13.6
Magnesium 2830.00 29100 10429.64 6033.43 11767.92 15600 20900 2830 13600 7980
Manganese 207.00 2380 599.24 340.06 6717.57 528 411 233 470 1040
Mercury 0.01 0.5 0.05 0.07 0.06 0.01 0.02 0.1 0.03 0.02
Nickel 12.30 62.3 31.58 11.07 34.03 323 25.9 12.3 17.6 52.4
Potassium 901.00 3460 1655.29 592.74 1786.77 3160 1970 982 1590 1350
Selenium 0.05 2.1 0.41 0.45 0.59 (.18 0.17 1 0.64 0.16
Silver 0.04 0.87 0.34 0.26 0.39 0.075 0.07 0.08 0.07 0.07
Sodium 8.45 269 90.12 54.3% 102.18 112 107 18.2 126 165
Thallium 0.08 0.75 0.23 0.15 0.26 0.17 0.16 0.185 0.165 0.155
Vanadium 11.50 35.8 22.16 6.67 23.64 24.8 16.5 23.3 17.2 17.6
Zinc 36.20 126 73.07 20.52 77.75 62 60.1 55.4 42.4 116
Cyanide 0.22 0.41 0.29 0,04 0.30 0.25 0.27 0.32 0.295 0.24
Notes:

1) This table presents chemical analysis results from subsurface soil samples taken across SEDA.
2) For statistical calculations, all detects (no qualifier or I qualifier) were taken at full valie, and

all non-detects (11 or UJ qualifier) were taken at half value.
3) The samples are from: Ash Landfill, OB Grounds, SEAD-4, SEAD-11. SEAD-12. SEAD-13,
SEAD-16, SEAD-17, SEAD-24, SEAD-25, SEAD-26, SEAD-64, SEAD-67, and SEAD-70.
4) The "H" statistic was used to calculate the 95th TICL of lognormally distributed data.
5)"R" qualifier ndicates data were rejected during data validation.
6) "NA" indicates that chemical analysis results for the componnd were not detennined.
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL R1 REPORT

beds of Pleistocene glacial drift. Overall, the groundwater in the county is very hard, and
therefore, the quality is minimally acceptable for use as potable water. Approximately 95 percent
of the wells in the county are used for domestic or farm supply and the average daily withdrawal is
approximately 500 gallons, or 0.35 gallons per minute (gpm). About five percent of the wells in
the county are used for commercial, industrial, or municipal purposes. Seneca Falls and Waterloo,
the two largest communities in the county, are in the hydrogeologic region which is most favorable
for the development of a groundwater supply. However, because the hardness of the groundwater
is objectionable to the industrial and commercial establishments operating within the villages, both
villages utilize surface water (Cayuga Lake and Seneca River, respectively) as their municipal
supplies. The villages of Ovid and Interlaken, both of which are without substantial industrial
establishments, utilize groundwater as their public water supplies. Ovid obtains its supply from
two shallow gravel-packed wells, and Interlaken is served by a developed seepage-spring area.

Regionally, the water table aquifer of the unconsolidated surficial glacial deposits of the region
would be expected to flow in a direction consistent with the dropping ground surface elevations.

Geologic cross-sections from Seneca Lake and Cayuga Lake have been constructed by the State of
New York, (Mozola, 1951). This cross-section information, along with groundwater flow
directions established at numerous sites on SEDA and stream drainage patterns in the area,
suggests that a groundwater divide exists approximately half way between the two finger lakes; the
divide is believed to run approximately parallel to Route 96 near the eastern boundary of SEDA.

Further evidence for the divide is provided in Parsons ES (1995). SEDA is located on the western
slope of this divide and, therefore, regional groundwater flow on the depot is expected to be west
toward Seneca Lake.

A substantial amount of information conceming the hydrogeology in the area has also been
compiled by Mozola (1951). This report has been reviewed in order to better understand the
hydrogeology of the area surrounding SEDA. The report indicates that within a four (4) mile
radius of SEDA there are a number of wells from which geologic and hydrogeologic information is
available. This information includes: 1) the depth; 2) the yield; and 3) the geological strata
through which the wells were drilled. Although the information was compiled in the 1950s, these
data are useful in providing an understanding and characterization of the aquifers present within
the area surrounding SEDA.

Page 1-33
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

collected at Syracuse, New York, which is 40 miles northeast of SEDA. Meteorological data
collected at Seneca Army Depot Activity and Ithaca, NY were used to prepare the wind roses
presented in Figure 1-13.

A cool climate exists at SEDA with temperatures ranging from an average of 23°F in January to
69°F in July. Marked temperature differences are found between daytime highs and nighttime lows
during the summer and portions of spring and autumn. Precipitation is unusually well-distributed
throughout the year, averaging approximately 3 inches per month. This precipitation is derived
principally from cyclonic storms that pass from the interior of the country through the St.
Lawrence Valley. Lakes Seneca, Cayuga, and Ontario provide a significant amount of the winter
precipitation and moderate the local climate. The annual average snowfall is approximately 100
inches. Wind velocities are moderate, but during the winter months, there are numerous days with
sufficient winds to cause blowing and drifting snow. The most frequently occurring wind
directions are westerly and west-southwesterly.

Daily precipitation data measured at the Aurora Research Farm in Aurora, New York for the
period (1957-1991) were obtained from the Northeast Regional Climate Center at Comell
University. The average monthly precipitation during this 35-year period of record is summarized
in Figure 1-14. The maximum 24-hour precipitation measured at this station during this period
was 3.9 inches on September 26, 1975. Values of 35 inches mean annual pan evaporation and 28
inches for annual lake evaporation were already reported in Table 1-3. An independent value of 27
inches for mean annual evaporation from open water surfaces was estimated from an isoplethed
figure in "Water Atlas of the United States" (Water Information Center, 1973).

In general, climatological conditions that tend to promote good dispersions are high ambient
temperatures, high wind speeds, low precipitation amounts, and a preponderance of clear skies. As
Table 1-3 shows, temperatures tend to be highest from June through September. Precipitation and
relative humidity tend to be rather high throughout the year. The months with the most amount of
sunshine are June through September. Mixing heights tend to be lowest in the summer and during
the morning hours. Wind speeds also tend to be lower during the moming, which suggests that
dispersion will often be reduced at those times, particularly during the summer. However, no
episode-days are expected to occur with low mixing heights (less than 500 m) and light wind
speeds (less than or equal to 2 m/s). Information on the frequency of inversion episodes for a
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Table 1-3
Climatological Data for Seneca Army Depot Activity

SEAD-16 and SEAD-17 Remedial Investigation
Seneca Army Depot Activity

Month Temperature (1),"F Mean Precip- | Mean Relative Percent Mean Number of Days (4)
Maximum Minimum Mean itation (1), in. | Humidity (%) Sunshine Clear Partly Cloudy | Cloudy

January 309 14.0 22.5 1.88 70 35 3 7 21
February 324 14.1 233 2.16 70 50 3 6 19
March 40.6 23.4 32.0 245 70 50 4 7 20
April 54.9 347 448 2.86 70 50 6 7 17
May 66.1 429 54.5 317 70 50 6 10 15
June 76.1 53.1 64.6 3.70 70 60 8 10 12
July 80.7 57.2 69.0 346 70 60 8 13 10
August 78.8 552 67.0 3.18 70 60 8 11 12
September 72.1 49.1 60.7 2.95 70 60 7 11 12
October 612 39.5 50.3 2.80 70 50 7 8 16
November 47.1 314 39.3 315 70 30 2 6 22
December 35.1 204 27.8 2.57 70 30 2 5 24

Annual 56.3 36.3 46.3 34.33 70 50 64 101 200

Period Mixing Wind
Height (2), m | Speed (2), m/s

Morning (Winter) 900 8 Mean Annual Pan Evaporation (3), inches : 35
Morning (Spring) 700 6 Mean Annual Lake Evaporation (3), inches : 28
Moming (Summer) 500 5
Morming (Autumn) 600 5 Number of episodes lasting more than 2 days (2), (No. of episode-days) :
Moming (Annual) 650 6 Mixing Height < 500 m, wind speed <2 m/s: 0 (0)
Aftemoon (Winter) 900 8 Mixing Height < 1000 m, wind speed <2 m/s: 0 (0)
Afternoon (Spring) 1600 8 Number of episodes lasting more than 5 days (2), (No. of episode-days) :
Afternoon (Summer) 1800 7 Mixing Height < 500 m. wind speed <4 m/s: 0 (0)
Afternoon (Autumn) 1300 7
Afternoon (Annual) 1400 7
Notes:

1) Climate of New York Climatography of the United States No. 60. National Oceanic and Atmospheric Administration, June 1982. Data for Tthaca Cornell University, NY.
2) Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution throughout the Contiguous United States. George C. Holzworth, Jan. 1972.

3) Climate Atlas of the United States. U.S. Department of Commerce, 1983.

4) Climate of New York Climatography of the United States No. 60. National Oceanic and Atmospheric Administration, June 1982. Data for Syracuse, NY.
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

number of National Weather Service stations is summarized in "Mixing Heights, Wind Speeds,
and Potential for Urban Air Pollution Throughout the Contiguous United States" (George
C.Holzworth, US EPA, 1972). The closest stations at which inversion information is available are
Albany, New York and Buffalo, New York. The Buffalo station is nearer to SEDA but almost
certainly exhibits influences from Lake Erie. These influences would not be expected to be as
noticeable at SEDA. SEDA is located in the Genesee-Finger Lakes Air Quality Control Region
(AQCR). The AQCR 1is designated as "non-attainment" for ozone and "attainment" or
"unclassified" for all other criteria pollutants. Data for existing air quality in the immediate arca
surrounding the SEAD, however, can not be obtained since the nearest state air quality stations are
40 to 50 miles away from the depot (Rochester of Monroe County or Syracuse of Onondaga
County). A review of the data for Rochester, which is in the same AQCR as SEDA, indicates that
all monitored pollutants (sulfur dioxide, particulates, carbon monoxide, lead, ozone) are below
state and federal limits, with the exception of ozone. In 1987, the maximum ozone concentration
observed in Rochester was 0.127 ppm. However, this value may not be representative of the

SEDA area which is in a more rural area.

1.5.7 Regional/Local Land Use

Historically. Varick and Romulus Townships within Seneca County developed as agricultural
centers supporting a rural population, however, there was a significant increase in the populations

of these two centers in 1941 when SEDA was opened.

Land use in the region surrounding SEDA is largely agricultural, with some forestry and public
land uses (i.e., school, recreation, and state parks) (Figure 1-15). Agricultural land uses are
categorized as inactive or active use. Inactive agricultural land consists of land committed to
eventual forest regeneration. land waiting to be developed, or land presently under construction.

Active agricultural land surrounding SEDA consists largely of cropland and cropland pasture. The
USGS quadrangle maps for the Towns of Ovid and Dresden, New York (1970), New York State
Department of Transportation (DOT) quadrangles for Romulus, New York (1978) and Geneva
South, New York (1978) do not indicate land designated for dairy production in the vicinity of
SEDA. Forested land adjacent to SEDA is primarily under regeneration although there are

sporadic occurrences of mature forest.
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

Public and semi-public land use surrounding and within the vicinity of SEDA includes Sampson
State Park, Willard Psychiatric Center, and Central School (at the Town of Romulus, New York).
Sampson State Park encompasses approximately 1,853 acres of land and includes a boat ramp on
Seneca Lake.

1.6 OFF-SITE WELL INVENTORY

The section identifies private drinking water wells near SEAD-16 and SEAD-17. Knowledge of
off-site wells is required when assessing any potential threats to drinking water supplies from
releases at the sites being investigated. No private homes with private drinking water wells were
identified within a one-mile radius of both SEAD-16 and SEAD-17 (Figure 1-16). The closest
wells are located on Yerkes Road east of Route 96. There are no public water supply wells within

a one-mile radius of the sites.
1.7 REPORT ORGANIZATION

The remaining sections of this report describe the investigatiori programs, the results of the data
collected during the RI and identify the magnitude and extent of impacts at the two sites. For
clarity throughout the RI report, the discussions of SEAD-16 and SEAD-17 are for the most part
kept separate. The first part of Section 2.0 (Study Area Investigation) presents the methodologies
used during the field investigations. This is followed by a discussion of the technical approach of
the RI and the rationale for choosing the locations investigated during the field program. This
section relates the investigation programs (i.e., geophysical, surface water and sediment, soils,
groundwater, and ecological) to the important site features and characteristics, and sources of
contamination. Section 3.0 discusses the results of the investigation programs, specifically, surface
features, ecology, surface water hydrology and sediments, geology and hydrogeology. The nature
and extent of contamination on and off-site is discussed in Section 4.0. Section 5.0 (Contaminant
Fate and Transport) provides a discussion of the mechanisms involved in the weathering and
transport of constituents found at the site. Sections 6.0 and 7.0 (Baseline Risk Assessments at
SEADs 16 and 17, respectively) evaluates the risk to human health and the environment. Section
8.0 (Summary) presents a summary discussion of the results. Appendices are included in a
separate volume and contain the supporting data for this report.
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2.0 STUDY ARFEA INVESTIGATION
2.1 INTRODUCTION

A conceptual understanding of the site conditions at SEAD-16 and SEAD-17 was developed as part
of this CERCLA investigation. This investigation combined the present data with additional
hydrologic, geologic, ecological, and chemical information that was obtained from the previously
completed ESI to provide a comprehensive CERCLA Remedial Investigation report.

This CERCLA investigation was conducted in two phases. The first phase of the investigation was
the ESI, which began in the fall of 1993. A detailed description of the tasks associated with each
phase of this program is presented in the Workplan for CERCLA Expanded Site Investigation
(ESI) of Ten Solid Waste Management Units (Parsons ES, January 1993), hereafter referred to as
the Ten SWMU ESI Workplan. The Expanded Site Inspection of Seven High Priority SWMUSs
Report (Parsons ES, 1995), which included SEAD-16 and SEAD-17, was prepared after the
completion of the ESI fieldwork and provided the basis for the work required to complete the

remedial investigation.

The second phase of the CERCLA investigation was the RI, which began with the field program in
the summer of 1996. The description of the tasks involved with each phase of this program were
presented in two documents. The first document was the Generic Installation Remedial
Investigation/Feasibility Study (RI/FS) Workplan (Parsons ES, 1995b), hereafter referred to as the
Generic RI/FS Workplan. The second document was the SEAD-16 and SEAD-17 Project Scoping
Plan for Performing a CERCLA RI/FS (Parsons ES,1995¢). The following sections describe, in
detail, the ESI and RI work completed by Parsons ES to further characterize the environmental

setting and chemical impacts at the sites.

The Ten SWMU ESI workplan was approved by the U.S. Environmental Protection Agency
(EPA), Region 11, and NYSDEC, prior to initiation of fieldwork in November 1993. The Generic
RI/FS workplan was approved by the EPA Region Il and NYSDEC in September 1995.

Subsequent to this approval, revisions were made to the Generic RI/FS workplan in May 1996 in
response to further comments made by the EPA. The SEAD-16 and SEAD-17 Project Scoping
Plan was finalized in December 1995. Together, the workplans described the following field tasks:

° Surveying (ESI and RI),
° Geophysical Investigation (ESI),
° Soil Sampling (ESI and RI),
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e Groundwater Investigation (RI),

. Surface Water/Sediment Investigations (ESI and RI),
. Ecological Investigation (RI), and

. Building Investigation (ESI and RI).

In section 2.2 that follows, the general methods and materials used for the ESI and RI are presented.
This is followed by information specific to the field investigations at both SEAD-16 and SEAD -17.
(Sections 2.3 and 2.4).

242 METHODS AND MATERIALS
2.2.1 Site Survey Program

Two site survey programs were conducted at SEAD-16 and SEAD-17, one for the ESI field
program and one for the RI field program.

The initial site survey program, which was conducted for the ESI, consisted of field reconnaissance,
ground control, aerial photogrammetry, and a field survey of the location, identification, and
elevation of monitoring wells, soil borings, geophysical lines, and any other sampling points
associated with the ESI field program. A reconnaissance of the sites was performed to locate
general site features and confirm the presence of significant features (i.e., buildings, utilities access
roads, sample locations, etc.) identified in the Ten SWMU ESI Workplan. All sample locations
were identified and marked during this initial survey. SEDA was photographed from the air on
December 14, 1993 for the purpose of constructing a photogrammetric site plan with 2-foot contour
intervals. This photogrammetric map was used as the basis for individual site base maps. Ground
control was performed during the period from November of 1993 through February of 1994.

For the RI field program, the site survey consisted of field reconnaissance and a field survey.
Again, the site reconnaissance was performed to locate general site features and confirm the
presence of significant features identified in the SEAD-16 and SEAD-17 Project Scoping Plan. All
sample locations were identified and marked with stakes and flagging during this initial survey.
Consideration was also given to the accessibility of the site with regard to drilling rigs and heavy

machinery.

Monitoring wells were located and surveyed upon completion of the ESI field program, and the RI
field program. All sample locations and Monitoring well locations were surveyed after the surface
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completion and installation of the locking cap guard pipe. At each monitoring well location, three
elevations were measured: the top of the outer protective casing at the point opposite the lock or
bolt on the guard pipe, the top of the inner PVC riser pipe, and at the finished concrete pad adjacent
to the outer well casing. All of the surveyed locations were referenced to the New York State Plane
Coordinate System.

The site surveys for the ESI and RI at SEAD-16 and SEAD-17 were combined to form the basis
for complete survey for the RI, and they provide accurate site base maps that were used for the

following purposes:

Mapping the direction of groundwater flow and computing the velocity of groundwater;

2. Locating the environmental sampling points associated with the RI field program;

3. Estimating the volume of impacted soils and sediments which may require a remedial
action;

4, Mapping the extent of any impacted groundwater above established ARAR limits; and

5. Providing accurate and current information regarding the topography and site conditions.

The location, identification, coordinates, and elevations of all control points and all of the
environmental sampling points were plotted on the site base maps.to show their location with
respect to surface features within the project area. The SEAD-16 and SEAD-17 site plans are
presented in Figures 1-3, and 1-4, respectively.

2.2.2 Geophysical Investigation

The geophysical investigation surveys were conducted at SEAD-16 and SEAD-17 during the ESI

field investigation. The surveys consisted of seismic refraction surveys at both sites.

2.2.2.1 Seismic Refraction

Seismic refraction surveys were performed at SEAD-16 and SEAD-17 during the ESI to determine,
on a preliminary basis, the direction of groundwater flow by measuring either the depth to the water
table or the depth to bedrock. These data, along with topographic information, were used to more

accurately locate the up and downgradient monitoring wells.

Four 115-foot seismic refraction transects were laid out at each site. In general, each transect was
approximately equidistant from each other and the center of the site with each transect pointing

toward the center of the site. The shot point locations were located along each profile and were

Page 2-3
April 1998 K:\Seneca\RIFS\ s16& 1 7ri\NewRep\Section2.Doc



SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

used to define each individual seismic spread. The seismic data were collected using an industry
standard 24-channel seismograph. When the geophones were placed on asphalt or concrete, small
metal base plates replaced the metal spike on each geophone. The geophones placed on asphalt or
concrete were weighted down using small 2- to 3-pound sand bags to improve overall coupling
with the ground and to help minimize background noise. Geophone spacings were held at 5-foot
intervals throughout the survey.

Once the seismograph setup was complete and data collection was ready to commence, the
background noise level at each geophone location was monitored. The background noise was
displayed on the seismograph CRT as a series of moving bars, the amplitude of which is
proportional to the background noise level. This review provided information on ambient noise
levels, while also highlighting any malfunctioning geophones. Geophones that displayed a high
level of noise were moved or had their placement adjusted.

An impact or dropped weight was used as the seismic energy source. Due to the shallow nature of
the water table and bedrock interfaces (i.e., generally less than 10 feet in depth) a low energy source
was considered sufficient to accurately image one or both of these surfaces. Three shots were fired
for each geophysical spread, with the shot points located at the spread ends and spread center. A
paper copy of each seismic record was made in the field. Each record was reviewed for quality to
insure that adequate signal to noise levels were present for the shot. Upon initial acceptance, a
preliminary velocity analysis was performed in the field to define the subsurface structure along
each spread. This preliminary review focused on determining if the water table and/or the bedrock
surface had been properly resolved. Upon final acceptance of each shot, the seismic record was
annotated to identify the transect number, the spread number, the shot point number, and the shot
point location. After each record was reviewed, accepted, and annotated, the data collection
procedure was repeated for the remainder of the shot points for each spread.

Subsequent to the seismic data collection, a survey was performed to provide State Plane
Coordinates for the seismic shot points. These data were used during reduction and seismic

modeling.

The seismic refraction method relies upon the analysis of the arrival times of the first seismic
energy at each geophone location to provide details about the subsurface geology. The time when
the seismic energy arrives at each geophone location is referred to as the first break. Each seismic
record was reviewed, using both the seismograph CRT and the paper records, to determine the first
breaks at each geophone. This analysis was primarily performed in the field and the data was
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checked after the completion of the field program. These first break data values were tabulated and
used to create time-distance plots as described below.

For each seismic spread, a graph was made of the first break determinations for all of the spread
shot points. These graphs display, in an X-Y plot, the first breaks (time) versus the geophone
locations (distance). These time-distance plots form the basis of the geophysical interpretation.

The time-distance plots were individually analyzed to assign each first break arrival to an assumed
layer within the subsurface. It was estimated that up to four distinct seismic layers exist at the site.

These include the unsaturated and saturated surficial deposits, the weathered bedrock, and the
competent bedrock. In general, these various layers can be grouped into broad ranges of seismic
velocities. As an example, unsaturated deposits will generally have a seismic velocity of less than
2,500 feet per second. By comparison, the saturated deposits should have seismic velocities in the
range of 4,500 to 5,500 feet per second. The time-distance plots were interpreted to yield the
velocity distribution within the subsurface. Each first break arrival was assigned to one of the
above mentioned layers. This velocity analysis and layer assignment formed the basis for the data

files to be used during the seismic modeling.

Once the first break analysis and layer assignments were complete, input seismic data files were
created for use in the seismic modeling software. The input files included all of the information
pertaining to the spread geometry, shot point locations and depths, first break arrivals, and layer
assignments, and elevation data. The computer program SIPT (Scott, 1977) was used to model the
seismic data. SIPT is an interactive computer program developed by the United States Geological
Survey for the inverse modeling of seismic refraction data. This program uses input seismic
refraction data to create two-dimensional cross-sectional models of velocity layering within the
subsurface. The program uses the delay time method to produce a first approximation of the
subsurface velocity layering. This approximation is then refined through the use of iterative ray
tracing and model adjustment to minimize the differences between field measured first arrival times
and the forward modeled ray-path times. The program also provides various levels of velocity

analyses that are reviewed to provide diagnostic information on the model solutions.

The results of the computer modeling were then reviewed inlight of the known geology of the site.
The subsurface velocity layering was attributed to known or expected geologic units. A detailed
analysis was made of the velocity distribution of the upper, unsaturated materials to ensure that near
surface low velocity materials were not adversely affecting the data quality and interpretation. The
velocity distribution within the bedrock was also reviewed to provide information on the presence
and degree of weathering and to identify any lithologic or fracture related changes within the
bedrock.
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Based upon the seismic refraction data and the logs from the various monitoring wells, two seismic
cross-sections were generated for each site. These cross-sections show the land surface elevation
and the elevation of the water table and/or bedrock surfaces.

2.2.3 Building Investigation

A building investigation was conducted for the ESI and the RI field programs at SEAD-16. The
investigation consisted of the collection of solid materials from the two buildings at the site and air
samples from the Abandoned Deactivation Furnace (Building S-311). Residue samples were
analyzed for asbestos and floor samples underwent chemical and asbestos analyses. Air samples
were obtained by several different sampling methods and were submitted for chemical analysis of
asbestos, metals, and semivolatile organic compounds (SVOCs). Also, during the ESI, two standing
water samples were collected from inside Building S-311.

2.23.1 Material Sampling

Propellants

At SEAD-16, propellants may be present in pipes associated with former manufacturing or
deactivation processes. To determine whether the propellants could be safely sampled and
analyzed, residue in the pipes were sampled and tested by UXO personnel. If the material was

determined to be safe to handle, it was sampled and analyzed.

Propellants were sampled using a decontaminated stainless steel implement that would scrape
residue from the inner wall of the pipe. The propellants were transferred to a decontaminated

stainless steel bowl, then placed into the appropriate sample bottles.

Asbestos

Asbestos, once commonly referred to as the miracle mineral, has been used as a reinforcement
fiber for more than 3,000 years. Because of the abundant availability of the fiber, its acoustic
and tensile qualities, and its resistance to fire and chemicals, asbestos has been used extensively
in building materials since before the turn of the century. Asbestos-containing building materials
(ACBM) has become a major item of concern with building renovations and demolition.

Inhalation of asbestos fibers has recently been found to be a health hazard to humans. For this
reason the United States Environmental Protection Agency (USEPA), under the authority
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granted by the Clean Air Act (National Emission Standards for Hazardous Air Pollutants),
requires removal of all regulated asbestos-containing materials likely to be disturbed during
work activities. Notifications are required to be submitted to USEPA, or its designated local
agency, outlining asbestos-containing materials likely to be disturbed during
renovation/demolition activities and proposed abatement methods for protection of public health.
The burden of identifying what materials are asbestos-containing is placed on the building
owner. In addition to notification requirements, a number of state and local agencies require
submittal of an asbestos inspection report presenting results of an asbestos inspection conducted

by a certified asbestos inspector.

Assessment Procedures

A complete survey and assessment of asbestos-containing building materials (ACBM) in

buildings S-311 and 366 consists of the following steps:

1. Review of as-built drawings, other construction drawings, and building specifications;
Interviews with mechanical personnel, HVAC personnel, boiler room personnel, and/or

other appropriate facility personnel;

2. Visual inspection of each room and completion of standard building inspection forms for
each room or area. Information collected during the survey includes a description of the
floor, ceiling, and walls; an estimate of the amount, type, and condition of suspected
ACBM; identification of the structures coated with suspected ACBM; and a description
of any physical or operational constraints that may affect asbestos removal. A detailed

description of the asbestos inspection follows;

3. Collection of bulk samples of suspected ACBM, such as: insulation on pipes and pipe
fittings; boilers, ducts, and other equipment; resilient floor coverings; acoustical
insulation; wall and ceiling plaster; and fireproof insulation. A detailed description of

asbestos sampling procedures follows; and

4. Laboratory analysis of asbestos samples by an accredited laboratory (including Polarized
Light Microscopy (PLM) with dispersion staining (EPA Method 600/M4-82.020) and
Transmission Electron Microscopy Analysis (NYSDOH Method 198.4) for nonfriable
organically bound (NOB) materials).
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The inspection and sample collection was conducted by a New York State Certified Asbestos
Inspector. The asbestos assessment report was in accordance with 12 NYCRR 56 pre-demolition

inspection requirements.

Asbestos Inspection

An asbestos inspection, sampling, and sample analysis were conducted in order to identify and
quantify accessible suspected asbestos-containing building materials (ACBM). The inspection
consisted of a review of existing building plans, if available, to familiarize the certified inspector
with the building layout, as well as to identify pipe chases and dead spaces; and a room by room
walk-through of the building to determine the location, condition, quantity, and type (friable of
non-friable) of suspect ACBM present. Access to all areas was required to ensure inspection of
all accessible suspect ACBM. Suspect ACBM included surface materials (sprayed-on troweled-
on wall and ceiling plasters, acoustical insulation, and fireproofing), thermal insulation (e.g.,
insulation on pipes, pipe fittings, tanks, boilers, and ducts), and miscellaneous materials (e.g.,
vinyl floor tile, roofing, baseboard molding, and vibration joint cloth). Suspect ACMB were
located on building floor plans (either provided by the building owner or field drawn) to assist in
development of the asbestos sampling plan and for inclusion in the final report.

An attempt was made to identify ACMB in areas not readily accessible (e.g., pipe chases and
permanent drop ceilings) and in areas deemed unsafe. A "hand pressure test" was performed
where feasible to determine material friability. Friable is defined by the USEPA as the ability to
crush, pulverize or otherwise reduce to a powder state by hand pressure. The inspector noted
the proximity of the suspect ACBM to assist in developing potential areas of concern. Sample
areas (homogeneous areas of ACBM) were identified to determine appropriate sample locations
and quantities. Building Inspection Forms were completed for documentation of inspection
observations. Information included on this form included a description of all surfaces, ceiling
height, estimation of type, quantity and condition of suspect ACBM, and a description of any

physical or operational constraints that may effect abatement costs.
ample ctio

Asbestos sampling of friable suspect ACBM was performed in an Asbestos Hazard Emergency
Response Act (AHERA) format modified to address site-specific conditions, including access
restrictions. Where appropriate, a random sampling scheme (as described in USEPA guidance
Document 560/5-85-030a "Asbestos in Buildings: Simplified Sampling Scheme for Friable
Surfacing Materials, October 1985) was used for the confirmation of the presence or absence of
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asbestos. Although based on past experience certain conditions are invariably encountered
where random selection was not possible (i.e., excessive height of pipe runs and materials
penetrating permanent barriers), an attempt was made to select sample locations so they best
represented the defined sample area. A minimum of three samples of each suspected friable
ACBM were collected in accordance with AHERA protocol, because ACBM is typically non-
homogeneous and, consequently, unreliable conclusions can be drawn from the results of a
single sample. At least three negative samples are generally necessary for friable suspect ACBM
to be considered non-asbestos material. In order to minimize analytical costs and if appropriate,
the laboratory was instructed to analyze sample triplets using the "first positive" strategy (i.e., if
the first or second sample results indicate the presence of asbestos, then the remaining samples
from the triplet will not be analyzed).

Sampling of non-friable suspect ACBM (i.e., floor tile, roofing material, vinyl sheeting, mastics,
etc.) was handled on a case by case basis because limited regulatory guidance is available for
collection of non-friable materials. In general, one to three samples were collected from non-
friable suspect ACBM, depending on aerial coverage of material, access, and equipment or
building occupant tolerance for destructive sampling. Unless requested otherwise, destructive
sampling was kept to a minimum since past inspections have often been conducted a year or
more prior to anticipated renovation/demolition work. For materials such as roofing, where
compromising of structural integrity is a concern, sampling was avoided or limited to a
preliminary screening type effort with recommendations for follow-up confirmation sampling

prior to renovation/demolition.

One quality control sample (i.e., split sample) was collected for every 20 samples collected. The
quality control sample was labeled and handled in the same manner as ordinary samples, and the

laboratory did not know which samples were for quality control.

Samples and sample locations were identified by a unique sample identification number which
was recorded on the sample container, the sampling area floor plan, sample data sheet, and the
chain of custody form. Sample area was "patched" using caulk, duct tape, and/or paint to

encapsulate any loose asbestos fibers and to provide marking for future reference.

Dust/Dirt

Dust and dirt on the floor of some of the buildings were sampled for various parameters. This

material was sampled using the same procedures as for surface soils (Section 2.2.4.2) except that
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the dust and dirt may have been collected over a broad area of the floor rather than digging into

the soil.
2.2.3.2 Indoor Air Sampling

Indoor air sampling consisting of one 24-hour event was conducted at the Abandoned Deactivation
Furnace (Building S-311) over a two day period. The sampling devices were field calibrated and
the actual sample collection initiated on the first day. After a 24-hour sampling period ending on
the second day, all samples were collected and prepared for shipment to the analytical -laboratory
for off-site chemical analysis. Separate samples were collected for the analysis of asbestos, metals

(excluding mercury), mercury, and semivolatile organic compounds.

During the single air sampling event, multiple samples representing the different sampling
“methodologies for the target compounds were collected at a total .of three sites. Two of the
sampling sites were located inside Building S-311 and the third site was located outside the
building as a control site for establishing background ambient air levels for the target compounds.
The outside sampling site was situated upwind with respect to the building being investigated (i.e.,
so the wind would be moving the air over this sampling location and toward, not from, the
building), and its exact location was determined based on the observed wind direction just prior to

the start of the sampling event and the forecast wind direction for the sampling period.

For quality assurance purposes, a colocated set of samples (i.e., field duplicate samples) for each of
the four sampling methodologies employed as collected at one of the indoor sampling sites. The_
indoor site nearest to boilers No. 1 and No. 2 was designated as the colocated sampling site due to

its close proximity to potential sources of target air contaminants.

Brief descriptions of the sampling method employed for each type of target compound are

presented below:

Asbestos

A BGI, Incorporated asbestos sampling pump was used to draw sample air through a glass cartridge
containing a 25mm diameter cellulose ester membrane. Sample air was drawn through the
cartridge at a constant flow rate of approximately 3 liters per minute over a 24-hour period. The
exposed cartridges were then sealed and sent to an environmental analytical laboratory for analysis.

Page 2-10
April 1998 K:\Seneca\RIFS\ s16&17ri\NewRep\Section2.Doc



SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

Metals

Two different methods were employed to collect air samples for metals - one for mercury
(gaseous phase) and the second for all other target metals.

Air samples for gaseous phase mercury were obtained using NIOSH Method 6009, which employs
the use of a personal sampling pump to draw sample air through a glass sorbent tube. Sample air
was drawn through the tube at a constant flow rate of approximately 0.2 liters per minute over a 24-
hour period. The exposed tubes were then sealed and sent to an environmental analytical laboratory

for anaylsis for mercury.

Air samples for all other target metals were obtained by the standard high-volume particulate
sampling method, which is the USEPA reference method for determination of airborne total
suspended particulate (TSP) concentrations in ambient air. Sample air was drawn through a quartz
filter at a rate ranging between 39 and 60 (target 45) cubic feet per minute for a period of 24 hours
using a standard TSP high-volume sampler. Metals existing in the air were collected on the filter,
along with any other airborne particles. Following chemical analysis of the filter samples for
specific metals, the individual metal concentrations were computed from the individual metal
masses found on the filter and the total volume of sample air corrected to standard temperature and

pressure.

Semivolatile Organic Compounds

Air samples for SVOCs were obtained by use of USEPA Method TO-13, which utilizes a modified
high-volume sampler (referred to as a PUF sampler) in conjunction with a particulate filter and a
combination of XAD-2 resin and polyurethane foam (PUF) adsorbent in a glass cartridge. The low
level of some SVOCs in the ambient air requires the use of a relatively high-volume sampling
technique to acquire sufficient sample for analysis. Therefore, the sampling rate was maintained at
approximately 6 to 7 cubic feet per minute over the 24-hour sampling period to provide total air

sample volumes of 8,500 to 10,200 cubic feet.

The sample collection media for SVOCs consisted of a filter (for particulate phase SVOCs)
followed by an adsorbent glass cartridge filled with PUF/XAD/PUF (for gaseous phase SVOCs).
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2.2.4 il stigation

The objectives of the soils investigation program were to determine the nature and extent of
chemical impacts within and around each site, to locate areas for potential removal action, to
provide data on the background soil quality, and to provide a database for the risk assessment and
feasibility study.

The soils investigation program was completed in accordance with the pre-approved Ten SWMU
ESI Workplan (Parsons Main, Inc. January, 1993), the Generic Installation RI/FS Workplan
(Parsons ES, 1995b), and the SEAD-16 and SEAD-17 Project Scoping Plan, (Parsons ES, 1995c¢).
Sample locations were placed in source areas and at upgradient locations to establish background
conditions. The locations of borings were at times adjusted slightly from those locations presented
in the Ten SWMU ESI workplan based on the results of the geophysical investigations, which
better defined the groundwater flow direction. The individual boring logs are included in Appendix
A. Empire Soils Investigation, Inc. of Groton, New York performed the drilling for the ESI and the
RI field programs. Parsons ES provided direction and oversight at all times for this subcontractor. _

2.24.1 Soil Borings

Soil borings were performed using an Acker F-800 drilling rig for the ESI and a CME-550 drilling
rig for the RI. Both rigs were equipped with 4.25-inch L.D. hollow stem augers. All borings were
advanced to refusal which represented the depth of the competent bedrock. The determination of
auger "refusal" in competent shale is somewhat subjective as the hollow stem augers can generally
penetrate through the shale at a very slow rate. For the purposes of these studies, auger "refusal" in
"competent" shale was defined as the depth (after penetrating the weathered shale) when augering

became significantly more difficult and auger advancement was slow.

During drilling, soil samples were collected continuously during the boring using a decontaminated
standard three-inch diameter, 2-foot long carbon steel split-spoon sampler according to the method
described in ASTM D-1586-84. This technique involved driving a split-spoon sampler 2 feet into
undisturbed soil with a rig-mounted 140 1b. hammer. Once the sample was collected from the split
spoon, the augers were advanced to the top of the next sample interval. Samples were collected

until spoon refusal on competent shale was encountered.

Soil samples were screened for volatile organic compounds using an Organic Vapor Meter (OVM)
580B. A MIE model PDM-3 Miniature Real-Time Aerosol Meter (Miniram) was also positioned
on or near the drilling rig to detect dust. For the ESI, soil samples were also screened for
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radioactivity with a Victoreen Model 190 Radiation Monitor. Additional monitoring for the ESI
included establishing a designated downwind monitoring station where monitoring for VOCs with
an OVM and dust particulates using a Miniram was performed. The OVM was programmed to
register real time and maximum readings of volatile organics. These meters were checked before

drilling and at approximately 15 minute intervals during drilling.

Where proposed, three soil samples from each soil boring were selected for chemical analysis.

These samples included the depths described below:

1. 0 to 2 feet below grade for the ESI program and 0 to 2 inches below grade for the RI
program;

2. immediately above the water table; and

3. midway between samples (1) and (2).

The intermediate sample was collected at a depth where one of the following site specific items

occurred:

a stratigraphic change occurred such as the base of the fill,

o evidence of perched water table,

elevated photoionization detection (PID) readings, or

visibly affected soil (e.g., oil stains).

If none of these occurred, then the intermediate sample was collected at the halfway point between
the samples collected at the surface and at the water table. If intermediate split-spoon samples
exhibited elevated PID readings, the sample with the highest PID concentration was the

intermediate sample selected for chemical analysis.

For the ESI field work, each of the soil samples was submitted for chemical testing for the

following parameters:

e TCL volatile organic compounds,

e TCL semivolatiles,

e TCL pesticides/PCBs,

e herbicides by EPA Method 8150,

e TAL metals and cyanide according to NYSDEC CLP SOW,

o explosive compounds by EPA Method 8330,

e nitrates analyzed by EPA Method 352.2, and

e Total Recoverable Petroleum Hydrocarbons by EPA Method 418.1.
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For the RI phase of the field work, each of the soil samples was submitted for chemical testing for

the following parameters:

e TCL Volatile Organic Compounds,

e TCL semivolatile organic compounds;

e TCL pesticides/PCBs,

e TAL Metals and cyanide according to the NYSDEC CLP SOW,
e Explosive compounds by EPA Method 8330, and

e Nitrate-nitrogen by EPA Method 352.1.

Samples to be analyzed for volatile organic compounds were collected first in two 40 ml vials with
septum seals; these soil samples were not homogenized or composited during the sampling process.
The remaining soil from the spoon was mixed (homogenized) in a decontaminated stainless steel
bowl with a decontaminated stainless steel utensil and placed in the appropriate sample containers.

During the RI phase of the work, soil samples were also collected and submitted for total organic
carbon (TOC) and grain-size analyses. Soil samples were collected from both above, and below the
water table. The grain size analysis was performed using ASTM method D:422-63 and included a
determination of the particle size distribution of the silt and clay fraction [No. 200 (75mm) sieve]
using a hydrometer. The results were plotted on a grain-size distribution curve.

All soil borings were logged using a standardized boring log form. Soil samples were classified
according to the Unified Soil Classification System (USCS). In addition, a lithologic description

was provided according to the Burmiester system.

Upon completion of sampling, all soil borings were either grouted to the ground surface or a
monitoring well was installed at that particular location.. The soil brought to the surface by the
augers was containerized in DOT-approved 55-gallon drums, which were labeled with the date,
location, and description of wastes. The drilling rigs, augers and split-spoons were steam cleaned

between borings at the decontamination pad.
2242 Surface Soils

Grab samples of surface soils were obtained at SEAD-16 and SEAD-17 by removing representative
sections of soil from 0 to 2 inches below ground surface (less organic matter). Vegetation was

removed prior to sample collection.

Page 2-14
April 1998 K:\Seneca\RIFS\ s16& 1 7ri\NewRep\Section2.Doc



SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

During the ESI phase of the work, surface soil samples were collected with a stainless steel trowel
or scoop, then placed in a stainless steel bowl. Soil samples destined for VOC analysis were placed
in VOA vials before mixing the soil. The remaining sample soil was then homogenized and placed
in the remaining sample containers. During the RI phase of the work, volatile organic samples of
surface soils were collected by driving split spoons in order to collect core samples from a depth of
0 to 2 inches below ground surface. This change in the surface soil sampling procedure for the RI
phase of the work was required due to regulatory comments provided to Parsons ES subsequent to
the ESI phase of the work.

2.2.5 Groundwater Investigation

The ESI groundwater investigation program was designed to obtain background water quality data,
to determine the groundwater flow direction, and to determine if the groundwater has been

impacted by chemical constituents released from the sites.

The objective of the RI groundwater investigation program was to install monitoring wells that
would provide representative samples of groundwater quality and accurate determinations of

piezometric head in the overburden aquifer.
2.2.5.1 Monitoring Well Installation

Proper design, construction, and installation of the monitoring wells were essential for accurate
interpretation of the groundwater data. The installation procedures were consistent with the
USEPA Region II CERCLA QA Manual and the NYSDEC Technical and Administrative
Guidance Manuals (TAGMS) regarding design, installation, development and collection of
groundwater samples. Further, the programs were in compliance with all requirements described in
the NYSDEC, 6 NYCRR Part 360, Solid Waste Management Facilities Regulations, Section 360-
2.11, which details groundwater monitoring well requirements. The exception to compliance was
that monitoring wells installed during the ESI field program were constructed of factory slotted
PVC screens. For the RI program, monitoring wells were constructed of non-solvent

welded/bonded continuous-slot, wire-wrap screens as required in 6NYCRR Part 360.

The overburden monitoring wells were installed using a hollow stem auger rig equipped with 4.25-
inch hollow stem augers. The borings were advanced to auger refusal, which for the purposes of
this investigation defined the contact between weathered shale and competent shale. During
drilling, split-spoon samples were collected continuously until spoon refusal, using the method

outlined in ASTM D-1580-84, to observe and characterize the soil conditions and geology at the
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well location. During the ESI, monitoring wells were constructed of 2-inch I.D. Schedule 40
polyvinyl chloride (PVC) with a well screen slot size of 0.010 inches. During the RI, the
monitoring wells were constructed of 2-inch National Sanitation Foundation (NSF) or ASTM-
approved schedule 40 PVC wire-wrapped screens as required by NYSDEC with threaded, flush
joints that contain a rubber gasket. No solvents or other adhesives were used to connect the PVC
casing. A silt sump "point" was placed at the bottom of each well.

All soil samples were screened for VOCs while in the split-spoon with an OVM 580B. During the
ESI, the soil samples were also screened with a Dosimeter Min Con Rad for radioactivity. An MIE
Model PDM-3 Miniram was also positioned on or near the drilling rig to detect dust. These meters
were calibrated before drilling and checked approximately every 15 minutes during drilling.

During the ESI, a downwind monitoring station was also established during well installation. Each
well location was monitored for VOCs with an OVM 580B and for particulates using a MIE Model
PDM-3 Miniram. The OVM 580B was programmed to provide real time and maximum readings

of volatile organics.

During the ESI, wells were screened from 3 feet above the water table (if space allowed) to the top
of competent bedrock. Water table variations, site stratigraphy, and expected contaminant flow and
behavior were also considered in determining the screen length and position. During the RI, the
overburden monitoring wells had a maximum screen length of 10 feet and were screened across the
water table and through the entire till/weathered shale aquifer, if possible.

Several methods for sizing sand pack materials and well screen openings are available in the

literature. The methods are cited in Aller et al., (1989), Handbook of Suggested Practices for the

Desi d Installation of Groundwater Monitorin lls, Environmental Monitoring Systems
Laboratory Office of Research and Development, U.S. Environmental Protection Agency, Las
Vegas, Nevada, EPA 600/4-89/034, and Driscoll, F.G. (1988), Groundwater and Wells. Most
methods are similar in concept and do not differ appreciably in their results. The first step in
designing the filter pack is to obtain sieve analyses on the sample of the formation intended to be
monitored. The filter pack material size is selected on the basis of the finest formation materials

present.

The slot size for the monitoring wells had been determined and approved as part of an earlier RI at
the Ash Landfill at SEDA. NYSDEC, USEPA, and the Army have reviewed the grain size curves
for till and weathered shale from the OB Grounds at the SEDA as well as the documentation
determining the proper screen size based on these curves. Given the types of formation materials
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(which were confirmed from visual soil classification at the OB Grounds, Ash Landfill, and 25 ESI
sites in various locations at SEDA) the nature of their deposition, and their widespread distribution
in the area, the till and weathered shale do not vary significantly across the base to preclude the use
of these curves from the OB Grounds for slot size selection at SEAD-16 and SEAD-17. A 0.010-
inch slot size used with a #3Q-ROC filter pack was determined to be appropriate for the monitoring

wells on-site.

A sand pack was placed by pouring sand from the surface into the annular space between the well
screen and the hollow stem auger. If the well was greater than 15 feet deep, a tremie pipe was used
to place the sand pack. The sand pack was not extended more than 2 feet (but at least 6 inches)
above the top, or 6 inches below the bottom of the screen. A finer grained sand pack material, 6
inches thick, was placed at the top of the sand pack, between the sand pack and the bentonite seal to

prevent infiltration of the bentonite into the sand pack around the well screen.

A layer of bentonite pellets, between 1 and 2 feet thick, was used to seal the well and was poured
within the annular space. During the RI phase of the work, potable water was poured on the pellets
in a continuous stream for a period of one hour. Then, the remaining annular space was completely
filled with a lean cement grout containing at least 3% by weight bentonite to cement. The grout
mixture was placed in the annular space by pouring or pumping it from the surface. In some
instances, the bentonite extended to the surface if there was no vertical space available for a

cement/bentonite grout.

In all instances, wells were protected with a steel casing, at least 4 inches in diameter. This
protective steel casing extended 3 1/2 feet below the ground surface to prevent heaving by frost. In
some cases, the depth of the protective casing was reduced to allow for better well construction in
shallow bedrock situations. However, in this instance the casing was shortened so that no more
than 2.5 feet stick up above the ground surface. The protective casing had a locking cap and a
brass, weather resistant padlock. A cement collar was placed around each well. A weep hole was
drilled at the base of the protective steel casing above the cement collar to allow drainage of water.
A locking expandable cap was also placed in the top of the PVC well casing. To allow the water in
the well to equilibrate when the expandable cap is tightened, a small slot was cut in the PVC well
pipe 1-inch below the base of the expandable well cap. A permanent well identification number

was stamped into the steel protective casing.
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2.2.5.2 Monitoring Well Development

Subsequent to the well installations, each monitoring well was developed to insure that a proper
hydraulic connection existed between the well and the surrounding aquifer. The development of
monitoring wells was performed 2 to 7 days after well installation and at least 7 days before well

sampling and water elevation activities.

Because some wells were slow to recharge due to the low permeability.of the formation, surging
and overpumping was required to be performed numerous times on each well, with complete
recharge between each episode. Every attempt was made to remove excessive turbidity from the
wells. In some instances, a lack of water in the aquifer (especially during, the late summer and early

fall) hampered well developed.

Development Criteria

Each monitoring well was developed to ensure -the collection of representative groundwater
samples. The criteria for determining if the well had been properly developed was based upon the
guidance provided by the NYSDEC, TAGM #HWR-88-4015. This guidance document specifies a
maximum allowable turbidity level in groundwater samples collected from monitoring wells.

The development procedure consisted of light surging for 2 to 5 minutes, with periodic removal of
water using a bailer. During the RI phase, surging was performed with a surge block that had a
diameter slightly smaller than the well diameter. During the ESI, surging was performed with a
bailer. The light surging was performed to remove any silt and clay "skin" that may have formed
on the borehole wall during drilling. After surging, the water in the well was removed using a
peristaltic pump at a rate of between 1.5 and 3 liters per minute. At the end of the development
process, the water was removed at a minimum rate of 0.1 liter per minute. This low flow allowed
the well and the surrounding formation to be developed while not creating a large influx of silt and

clay.

During well development, temperature, specific conductivity and pH were measured in the field. A
Hach portable field turbidmeter with full scale ranges of 1.0, 10, and 100 NTUs was used to
measure turbidity. Readings were conducted for each well volume. Development operations were

performed until the following primary conditions were met:
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1. Water samples had the lowest possible turbidity measurement (preferably < 50 NTUs); and
2. The temperature, specific conductivity and pH of the water varied by no more than 10

percent over 2 consecutive readings.

In addition to meeting the above primary conditions, at least three borehole volumes of water were
removed from the well, if the well allowed. If not, as much water as was necessary to meet the

primary conditions was removed. In all instances at least one well volume was removed.

2.2.5.3 Groundwater Sampling

ESI Program Methodology

During the ESI phase of the work, the monitoring wells were purged prior to sampling using a
peristaltic pump and dedicated Teflon tubing that extended to the bottom of the well. A low-flow
purging method was implemented to collect groundwater samples with the lowest possible
turbidity.

Prior to purging, the thickness of the silt layer at the bottom of the well was determined by
measuring the depth to the top of the silt and subtracting that from the depth of the well. If the
thickness of the silt was greater than 1 inch, then the silt was removed using the peristaltic pump
and dedicated Teflon tubing. Silt removal was complete when the water was no longer silt-laden

and dark brown-gray in color.

The purging process began with the open-end of the tube at the bottom of the well screen, or at least
6 inches from the bottom of the well. The purging flow rate was between 0.01 and 2 liters per
minute (L/min), and the water was collected at the surface with a graduated 5-gallon bucket.
During the purging process, the water level in the well was monitored with an electronic water level
meter. The water was not pumped below one half of the pre-purge static water column height.
During removal of the first volume of water, it was determined if the well was a slow or fast
recharging well. A fast recharging well supplies water to the well such that the water level is not
drawn below the depth of one half of the static height of the water column using flow rates between
0.01 and 2 L/min. A slow recharging well does not supply water to the well to maintain a water
level at or above one half of the static height of the water in the well using a minimum purge rate of
0.01 L/min.

For wells that were slow to recharge, purging continued until approximately one-half the well

volume had been removed or the water level in the well reached the depth of one half the static

Page 2-19
Aprit 1998 K:\Seneca\RIFS\ s16& [ 7ri\NewRep\Section2.Doc



SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

height of the water column. At this time, the indicator parameters (temperature, specific
conductivity, and pH) were measured and the time, flow rate, depth to the bottom of the opening of
the Teflon tube, and total volume of water removed were recorded on the sampling data sheet. The
Teflon tube was slowly raised to a point between the top of the well screen and the water surface.

If this was not feasible, the open end of the tube was raised to the highest point possible to allow

water to be pumped.

If during purging, the water level was lowered to below one half of the static water column height
then the pump was shut off and the well was allowed to recharge before continuing. After one well
volume had been removed, the indicator parameters were measured and the time, flow rate, depths,
and volume of water removed were recorded. If at least one well volume had been removed and
the measurements of temperature, specific conductance, and pH had stabilized (i.e., two successive
measurements varied be less than 10 percent), then purging stopped. If they had not stabilized, then
purging continued until they stabilized. At this time, the well was considered to have been purged
enough to ensure that the subsequent water samples collected from the well would be representative
of water from the aquifer. After stabilization, the water level in the well was monitored
periodically, for a period of 3 hours. During this time, if the well had recovered to 95 percent of the
original static level, then of the well was sampled. If the 95 percent recovery was not achieved
after 3 hours, the recovery requirement for the well was reduced to 85 percent prior to sampling. If

the well had not recharged to 85 percent after 6 hours, sampling of the well began.

The following procedure was used for purging a fast recharging well. After approximately one well
volume was removed, the time, flow rate, depth to the bottom of the opening of the Teflon tube and
the total volume of water removed was recorded on the sampling data sheet. Measurements of
indicator parameters (temperature, specific conductance and pH) were also made this time. The
Teflon tube was slowly raised to a point between the top of the well screen and the water surface.

After each well volume was removed the indicator parameters were measured and recorded.

Purging of the well continued until three well volumes were removed. After purging the third well
volume, the indicator parameters were recorded for the last time. If required, additional
temperature, specific conductance, and pH measurements were made until they stabilized (two
successive measurements varied by less than 10 percent). Moving the location of the tube from the
screened interval to a point near the top of the water surface during purging ensured the removal of
any stagnant water from the well prior to sampling. After removal of three well volumes the water
level in the well was periodically measured. During this time, if the well had recovered to 95
percent of the original static level, then the well was sampled. If the 95 percent recovery was not
achieved after 3 hours, then the recovery requirement for the well was reduced to 85 percent prior

to sampling.
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Before collecting the sample, the Teflon purging tube was removed from the well and placed into a
clean plastic bag. To sample, a bailer was lowered into the well at a rate of approximately 1/2-inch
per second to minimize the disturbance of water and silt in the well. When the bailer was filled
with water it was removed at a rate of approximately 1/2-inch per second and the appropriate
sample containers were filled. If the well was bailed to near dryness during the sampling process
(i.e., the bailer reaches the bottom of the well), sampling was stopped until the well recharged to 85
percent of the original static level. If it did not recharge to 85 percent after 6 hours, sampling
continued as water was available for each parameter. When sampling was complete, the dedicated
Teflon tubing was returned to the well.

During the ESI phase of the work, groundwater samples were analyzed for the following

parameters:

e Target Compound List (TCL) for Volatile Organic Compounds by NYSDEC CLP,

e TCL for Semivolatiles,

e TCL for Pesticides and PCBs;

e Target Analyte List (TAL) for metals and cyanide,

e herbicides by EPA Method 8150, and

e Total Recoverable Petroleum Hydrocarbons by EPA Method 418.1, and nitrates by EPA
Method 353.2.

The sampling order was as follows:

e volatile organic compounds,

e semivolatile organic compounds,

e metals,

e cyanide,

e pesticides and PCBs,

e herbicides,

e Total Recovered Petroleum Hydrocarbons (TRPH), and

e nitrates.

The sampling order allowed that metals were collected early in the sequence. Obtaining low
turbidity water samples for metals that are truly representative of the aquifer was a primary goal of
the sampling procedure. Therefore, water for metals analysis was collected early in the sequence,

because water collected late in the sequence using a bailer tends to be more turbid.
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RIPr m hodol

During the RI phase of the work, the groundwater sampling procedures for monitoring wells and
microwells were conducted according to the Draft SOP titled Groundwater Sampling Procedure,
Low Flow Pump Purging and Sampling (EPA, May 15, 1995). This method produced groundwater
samples with significantly lower turbidities than those for the ESI.

A Marschalk bladder pump, which is a low-flow pump constructed of stainless steel, and Teflon

tubing were used to purge and sample the monitoring wells.

Both the static water level and the water level after the pump was submerged were measured before
purging commenced at a well.. Pumping of the well was started at 200 to 500 milliliters per
minute. Following the Draft SOP the pumping rate was set to cause little or no water level
drawdown in the well (less than 0.3 ft. with the water level stabilized). The water level was
monitored every three to five minutes (or as appropriate) during pumping. Care was taken not to
cause pump suction to be broken, or entrainment of air in the sample. Any pumping rate
adjustments and the depth to the water were recorded throughout the process.

Pumping rates were, as needed, reduced to the minimum capabilities of the pump to avoid pumping
the well dry. If the recharge rate of the well was very low, purging was interrupted so that the water
level within the well did not drop below the pump. A steady flow rate was maintained to the extent
practicable. Sampling commenced as soon as the volume in the well had recovered sufficiently to
permit collection of samples. In some very low-yielding formations it was not possible to sample

with minimal drawdown even using the lowest pumping rates.

During purging of the well, field indicator parameters (turbidity, temperature, specific conductance,
pH, DO, and Eh) were monitored every three to five minutes. The well was considered stabilized
and ready for sampling once all the field indicator parameter values reached stabilization.

Stabilization is considered to be achieved when three consecutive readings, taken at three to five

minute intervals, are within the following limits:

o turbidity (10% for values greater than 1 NTU)
e DO (10%)

e specific conductance (3%)

e temperature (3%)

e pH(x 0.1 unit)

o ORP/Eh (+ 10 millvolts)
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The wvariability within each water quality indicator parameter is based on the current
recommendations of the EPA Office of Research and Development, which have been adopted by
EPA Region II. If the parameters had stabilized, but the turbidity was not below the 50 NTU goal,
the pump flow rate was decreased to no more than 100 ml/min. Measurement of the indicator
parameters for DO, Eh specific conductance, temperature, and pH were obtained using a flow
through cell ( Hydrolab H20 water quality meter), which kept the sample from being exposed to the
air prior to measurement. Turbidity was measured in a clean container using a portable turbidity
meter, such as a glass beaker. The order of equilibration for each water quality indicator parameter
should be 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,

Groundwater samples were collected for volatile analyses first. The actual sampling flow rate for
volatiles was accomplished with a gradual reduction in the flow rate down to 100 milliliters per
minute and sustained hudraulic head pressure within the sampling tube. A gradual reduction in
association with sustained hydraulic head pressure minimized aeration, bubble formation, turbulent
filling of sample bottles, and loss of volatiles due to extended residence time in the tubing. This
method coincides with the USEPA Region I 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.

The sample discharge for all other analytical parameters was a continuous flow of up to 500

milliliters per minute.
The groundwater sampling order was as follows:

e volatile organic compounds,

e semivolatile organic compounds,

e metals,

e cyanide,

e pesticides and PCBs,
e TRPH,

e Explosives, and

¢ Nitrate-nitrogen.
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As each sample was collected, the sample was labeled. All samples requiring cooling were placed
into an ice-filled cooler maintained at 4°C for delivery to the laboratory.

All sample containers were filled by allowing the pump discharge to flow slowly down the inside of
the container with minimal turbulence. The groundwater samples were analyzed for the following

parameters:

e Volatile organic compounds by EPA Mehtod 524.2,

e TCL semivolatile organic compounds,

e TCL pesticides/PCBs,

e TAL metals and cyanide according the NYSDEC CLP SOW,
e Total Recoverable Petroleum Hydrocarbons (TRPH),

e Explosives, and

o Nitrate-nitrogen.

Purging and sampling equipment, which consisted of the bladder pump, was decontaminated prior
to being used at each well. The pump was partially disassembled and flushed with the

decontaminating solutions. The procedure was as follows:

l. Flush with potable water.

2k Flush with non-phosphate detergent solution.
3. Flush with tap water to remove the detergent.
4, Flush with distilled/dionized water.

5. Flush with isopropyl alcohol.

6. Flush with distilled/dionized water.

2.2.6 Aquifer Testing Investigation
2.2.6.1 Groundwater Level Measurements

During the ESI at SEAD-16 and SEAD-17, one round of water level measurements was completed
on April 4, 1994, For the RI, three rounds of water level measurements were completed for all
monitoring wells at SEAD-16 and SEAD-17. Two of these RI rounds (August 27, 1996 and
December 6, 1996) were used to determine groundwater flow directions at the sites.

Each round of water level measurements was conducted within a 10-hour period so that they
represented a "snap-shot" of groundwater conditions at the sites. The water levels were measured

Page 2-24
April 1998 K:\Seneca\RIFS\ s16& 17ri\NewRep\Section2.Doc



SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

to the nearest one hundredth of a foot using a battery-operated water level indicator. All
groundwater depth measurements were referenced to a notch on the top of the well casing (PVC).
Water level measurement equipment, including the water level indicator, was decontaminated

before it was used at any monitoring wells.
2.2.6.2 Rising Head Slug Testing

During the RI phase of the work, the hydraulic conductivity of the overburden aquifer was
determined using the rising head slug test method at SEAD-16 and SEAD-17. The rising head test
requires the instantaneous removal of a specific volume of water from the well resulting in a
lowering of the water table in the well. Subsequent to the removal of the volume, rising water

levels were recorded over time for later data reduction and hydraulic conductivity calculations.

Prior to the beginning the test, the water level in the well was measured using an electronic water
level meter. Then an In-Situ, Inc. model PTX-161 pressure transducer rated to 10 pounds per
square inch (psi) was lowered into the well to an appropriate depth so that when the slug was
lowered into the well it would not come in contact with the transducer. At least one foot was
allowed between the bottom of the well and the transducer. Next, either a 3-foot or 5-foot long
stainless steel slug with a 1.66-inch diameter was lowered into the well using clean nylon rope so
that the top of the slug was just below the static water level previously measured in the well. The
hollow stainless steel slug contained machined ends onto which stainless screw caps with o-ring
gaskets fit. The slug was filled with potable water for the test. After the slug was lowered into the
well, the water level in the well was allowed to equilibrate. Water levels were measured until they
stabilized to within 0.01 feet for 5 minutes by monitoring the transducer via the data logger. The

stabilized water level at the end of the test was nearly equal to the original static water level.

After stabilization of the water level, the slug was quickly removed and data logger started
simultaneously thereby beginning the slug test. A 2-channel Hermit model 1000C data logger was
used to record the slug test data. The data logger was configured for logarithmic data collection so
that early time water level changes could be adequately recorded. After 10 minutes of data
collection the water level was monitored with the data logger to determine if it had stabilized.

When the water level reached 80 percent of the original static water level and stabilized to 0.02 feet
over a 5-minute time period, the test was stopped. The test data was downloaded to a portable

computer in the field and reviewed to evaluate whether the data was acceptable.

In instances where the saturated thickness of the aquifer was small enough such that it did not allow

significanct displacement of water with a transducer/slug configuration, a stop watch and water
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level meter were used to measure and record the depth to water data. In these instances, the slug
was placed at the bottom of the well to maximize the volume of water displaced during the test.

The slug test information for each monitoring well was reduced using the procedure described by
Bouwer and Rice (1976 and 1989). Normalized recovery rates were plotted against time on a semi-
logarithmic plot and the hydraulic conductivity was determined by the computer program
AQTESOLYV Version 1.1 Release 4. Prior to running the program the time and water level data
was imported into an AQTESOLYV data file. Next, input data required for analyzing the slug test
was entered. The input data consisted of the following: 1) initial drawdown in test well; 2) internal
radius of the test well casing; 3) effective radius of the test well; 4) saturated aquifer thickness
under static conditions; 5) length of the test well screen; and 6) height of water column in test well
under static conditions. Once the data were plotted, the hydraulic conductivity was determined
using the automatic iterative estimating and interactive on-screen curve matching capabilities of the
program to match the straight line portion of the drawdown (displacement) curve.

Recent refinements have been developed in the interpretation of slug test data in unconfined
formations using the Bouwer and Rice (1976 and 1989) Method (i.e., Zlotnik, V., 1994,
Groundwater, V.32, No. 5, and more recently, Hyder, Z. and Butler, 1.J. Jr., 1995, Groundwater V.
33 No. 1). In response to this, the method for interpreting slug test data using the Bouwer and Rice
(1976 and 1989) technique was modified to include, where appropriate, the recommendations of
Zlotnik (1994). In instances where there was no significant vertical flow affecting the test
according to the geometric criteria stated by Zlotnik (i.e., L/D =~ 1) this method was not used. .
Because all of the overburden wells installed in the till were screened across all or most of the
aquifer saturated thickness, the criteria for test geometry (L/D ~ 1) held true in most instances.

2.2.7 Surface Water and Sediment Investigations

Surface water samples were collected at both sites by immersing a clean glass beaker or a sample
bottle without preservatives into the surface water body. The sample was then transferred to a pre-
preserved sample bottle, if required. Temperature, conductivity, and pH and dissolved oxygen of
surface water were measured directly in the field with calibrated meters. pH was measured with an
Orion pH meter, Model SA230 or SA230A. Conductivity and temperature were measured with a
Y SI Model 33 conductivity meter.

Sediment samples were collected by scooping sediment into a decontaminated stainless steel bowl
with a decontaminated trowel. Volatile organic samples were taken first, prior to any mixing of the
sediments. Then, the bow] was refilled with additional sediment, if required, thoroughly mixed and
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the additional sample containers filled with sediment. Samples were then placed in chilled coolers

prior to shipment to the laboratory.

During the ESI phase of the program, surface water and sediment samples were analyzed for the
following parameters:

e TCL volatile organic compounds,

e TCL semivolatile organic compounds,
o TCL pesticides/PCBs,

o TAL metals and cyanide,

e explosive compounds,

e herbicides, and

e nitrate.

During the RI phase of the program, surface water and sediment samples were analyzed for the

following parameters:

e TCL volatile organic compounds,

e TCL semivolatile organic compounds,
o  TCL pesticides/PCBs,

e TAL metals and cyanide,

¢ explosive compounds, and

e nitrate-nitrogen.

In addition, the surface water samples were also analyzed for hardness, TOC, and pH, and the
sediment samples were analyzed for TOC and grain size distribution including the distribution

within the silt and clay fractions.

2.2.8 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
(FWIA) for Inactive Hazardous Waste Sites (1994). The ecological assessment followed the
requirements outlined as Step I and Step IIA of the FWIA. The purpose of the ecological
investigation was to determine if aquatic and terrestrial resources have been affected by a release
of contaminants from the sites. The investigation was completed in two parts. The first part was

the site description, which involved the accumulation of data describing the physical
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characteristics of the sites, as well as the identification of aquatic and terrestrial resources present
or expected to be present at the sites. The second part was the contaminant-specific impact
analysis, which involved the determination of whether the identified aquatic and terrestrial
resources have been impacted by contaminants that have been released at the sites. The second
part of the ecological investigation was dependent upon the chemical analysis data obtained for
the RI.

2.2.8.1 Site Description

The purpose of the site description was to determine whether aquatic and terrestrial resources are
present at the sites and if they were present at the sites prior to the chemical impacts. The
information gathered included 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 sites and documented aquatic and terrestrial resources within a
two-mile radius from each site was obtained. The aquatic and terrestrial resources of concern
are: 1) Significant Habitats as defined by the New York State Natural Heritage Program; 2)
habitats supporting endangered, threatened or rare species or species of concern; 3) regulated
wetlands;  4) wild and scenic rivers; 5) significant coastal zones; streams; 6) lakes; and, other

major resources.

A map showing the major vegetative communities within a one-half mile radius of each site was
also developed. The major vegetative communities include wetlands, aquatic habitats, NYSDEC
Significant Habitats, and areas of special concern. These covertypes were identified using the
NYSDEC Natural Heritage Program descriptions and classifications of natural communities.

To describe the covertypes at each site, the abundance, distribution, and density of the typical
vegetative species were identified. To describe the aquatic habitats at the sites, the abundance

and distribution of aquatic vegetation were identified.

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

wildlife were described.
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A qualitative assessment was conducted evaluating the ability of the area within a one-half mile
of the site to provide a habitat for aquatic and terrestrial species. The factors that were
considered included the species' food requirements and the seasonal cover, bedding sites,
breeding sites and roosting sites that the habitats provide.

The current and potential human use of the aquatic and terrestrial resources of the sites and the
area within a one-half mile of the site were assessed. In addition to assessing this area,
documented resources within two miles of the site and downstream of the site that might be
potentially affected by contaminants were also assessed. Human use of the resources that were
considered includes activities such as hunting, fishing, wildlife observation, scientific studies,
agriculture, forestry, and other recreational and economic activities.

The appropriate regulatory criteria were identified for the remediation of aquatic and terrestrial
resources and included site-specific, contaminant-specific and action-specific criteria.

2.2.8.2 Contaminant-Specific Impact Analysis

Information from the site description developed in the previous section and from the
characterization of the chemicals impacts the site developed from the results of the RI were used
to assess the impacts of these chemicals on aquatic and terrestrial resources. The impact analysis
involved three steps, each using progressively more specific information and fewer conservative
assumptions and depended upon the conclusion reached at the previous step regarding the degree
of impact. If minimal impact was demonstrated at a specific step, additional steps were not
conducted.

Pathway Analysis

A pathway analysis was 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 were present, or if results
from field studies showed that chemicals have not migrated to a resource along a potential
pathway, the impact on aquatic and terrestrial resources was considered to be minimal and
additional impact analyses were not performed.

Criteria-Specific Analysis
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Presuming that the presence of chemical resources and pathways of migration of site-related
chemical impacts had been established, the chemicals levels identified in the field investigation
were compared with available numerical criteria or criteria developed according to methods
established as part of the criteria. If chemicals levels were below criteria, the impact on
resources were considered to be minimal and additional impact analyses were not performed. If
numerical criteria were exceeded or if they did not exist and could not be developed, an analysis

of the toxicological effects was performed.
is of Toxi ical

The analysis of toxicological effects was based on the assumption that the presence of chemicals
resources and pathways of migration of site-related chemicals had been established. The
purpose of the analysis of tdi(ico]ogical effects was to assess the degree to which chemicals have
affected the productivity of a population, a community, or an ecosystem and the diversity of
species assemblages, species communities or an entire ecosystem through direct toxicological
and indirect ecological effects. A number of approaches were available to conduct an analysis of
toxicological effects. One or more of the four following approaches was used to assess the

toxicological effects.

o Indicator Species Analysis—A toxicological analysis for a indicator species was used if
the ecology of the resource and the exposure scenarios were simple. This approach
assumes that exposure to chemicals is continuous throughout the entire life cycle and
does not vary among individuals.

. Population Analysis—A population level analysis was relevant to and was used for the
evaluation of chronic toxicological effects of chemicals to an entire population or to the
acute toxicological effect of chemical 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, was analyzed for alternations in
diversity due to chemical exposure.

o Ecosystem Analysis—If chemicals are expected to uniformly affect physiological
processes that are associated with energy transformation within a specific trophic level,
an analysis of the effects of chemical exposure on trophic structure and trophic function
within an ecosystem was performed. Bioconcentration, bioaccumulation,
biomagnification, etc., are concepts that may be used to evaluate the potential effects of

chemical transfer on trophic dynamics.
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2.3 SEAD-16: ABANDONED DEACTIVATION FURNACE (Buildings S-311
and 366)
2.3.1 Introduction

The following field investigations were performed to complete the ESI and RI characterization
of SEAD-16:

e Site Surveying Program

e  Geophysical Investigation,

e Building Investigation

e Soil investigation,

e Groundwater investigation,

e Surface water/sediment investigation, and

e Ecological investigation.

23.2 Site Survey Program

Two site survey programs were conducted at SEAD-16: one during the ESI phase and one during
the RI phase of the investigation.

The site survey program conducted during ESI phase consisted of field reconnaissance, ground
control, aerial photogrammetry, and a field survey to identifiy the location and elevation of
monitoring wells, soil borings, and all other sampling points. A reconnaissance of the site was
performed to locate general site features and confirm the presence of significant features (i.e.,
debris pits, monitoring wells, access roads) identified in the Ten SWMU ESI workplan. Sample
locations were also identified and marked during this initial survey. The site and surrounding area
was photographed from the air on December 14, 1993 for the purpose of constructing a
photogrammetric site plan with 2-foot contour intervals. This photogrammetric map was used as
the basis for the site base map (Figure 1-3). The photographs were also utilized during the
ecological survey to identify significant vegetative types. Ground control for the photogrametric
survey was performed during the months of November 1993 through February 1994. During the
field survey all sampling locations and monitoring wells were located and surveyed. At each
monitoring well location, the top of the PVC riser pipe, protective steel casing and the ground
surface elevation at each well location were surveyed. Each location was referenced to the New

York State Plane Coordinate System.
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During the RI phase, a site reconnaissance was also performed. The RI survey included soil
borings, surface soil locations, monitoring wells (new and existing), and all surface

water/sediment sampling points.

233 Geophysical Investigation

Four seismic refraction profiles (P1, P2, P3 and P4) each 115-feet long, were performed during the
ESI (Figure 2-1). Data from the surveys were used to estimate the direction of groundwater flow.
The results of the seismic survey were used to adjust the locations of the monitoring wells in order

to locate wells upgradient and downgradient of the pad.

2.34 Building Investigation
2.34.1 Investigation of the Abandoned Deactivation Furnace (Building S-311)

ESI Field Investigation

Building S-311, the Abandoned Deactivated Furnace was investigated during the ESI at SEAD-
16. This investigation consisted of a visual inspection of the building for the presence of waste
materials and sampling and analysis of building materials and wastes present. Sampling was
conducted to determine whether hazardous materials were present within the building that may
pose a threat to human health and the environment. This investigation was also performed to
assess whether a removal action would be warranted if an imminent hazard or threat were
present.

During the building inspection and investigation, miscellaneous wastes and potentially
contaminated building materials were identified in several areas of the building. The building is
in poor condition and of standing water was noted in the basement level. Wastes which were
present included soil piles and soil/sludge covering concrete floors, shell casings, filter drums,
ash residues in the furnace area and miscellaneous construction debris.

A total of 24 asbestos and floor samples were collected at 18 locations from within Building S-
311 during the ESI field investigation. These samples were collected on December 6, 1993
(Table 2-1). Eight samples of building materials, two samples of furnace scale, and six samples
of soil from inside the building were analyzed for asbestos (Figure 2-2). Eight samples of
material from the

Page 2-32
April 1998 K:\Seneca\RIFS\ s16&17ri\NewRep\Section2.Doc



-
=
<
.

£

/A
N
TORAGE BOXES

QQ

ACADN\SENECANI6-17RIF\SD16GEO.DWG

LEGEND

MINOR WATERWAY L.D. Pl

[X) SURVEY MONUMENT LOADING DOCK
MAJOR WATERWAY

o O
FENCE ROAD SIGN DECIDOUS TREE
UNPAVED ROAD R ® A
BRUSH LINE FIRE HYDRANT MANHOLE GUIDE POST
LANDFILL EXTENTS O ] +
RAILROAD POLE UTILITY BOX C?glg(l)NAggmG)RID
GROUND SURFACE =@ -]
ELEVATION CONTOUR  ,/rRHEAD UTILITY MAILBOX/RR SIGNAL

POLE

SEISMIC PROFILE

500 50 100

1 = 100"

[E] PARSONS

PARSONS ENGINEERING SCIENCE, INC.

CLIENT/PROJECT TITLE

SENECA ARMY DEPOT ACTIVITY

RI/FS
SEAD—16 ABANDONED DEACTIVATION FURNACE

Dwg Na.
ENVIRONMETAL ENGINEERING I 729895-01001

FIGURE 2-1
SEAD—-16 LOCATION OF
GEOPHYSICAL SURVEYS

NCaLy e R 22
1" = 100 DECEMBER 1898 A







Table 2-1

SEAD-16 - Solid Materials Sampling Summary
Samples from Building S-311

SEAD-16 Remedial Investigation
Seneca Army Depot Activity

Asbestos Floor Date Room Material
Sample Sample Collected Location Description
Number Number
AS-16-1 NS 12/06/93 Room 6 Pipe insulation
AS-16-2 NS 12/06/93 Loading Dock Sheetrock (2 layers)
AS-16-3 NS 12/06/93 Room 4 Pipe insulation
AS-16-4 NS 12/06/93 Room 4 Sheet rock
AS-16-5 NS 12/06/93 hallway Transite
AS-16-6 NS 12/06/93 hallway Duplicate of #5
AS-16-7 NS 12/06/93 Platform Roofing debris
AS-16-8 FS-16-4 12/06/93 hallway Soils
AS-16-9 FS-16-3 12/06/93 Room 1 Soils
AS-16-10 NS 12/06/93 Room 3 Furnace packing (scale)
AS-16-11 NS 12/06/93 Room 3 Stack mesh coating (scale)
AS-16-12 NS 12/06/93 Hallway Building debris
AS-16-13 FS-16-6 12/06/93 Room 5 Soils
AS-16-14 FS-16-5 12/06/93 Room 5 Soils
AS-16-15 FS-16-7 12/06/93 Room 1 Soils
AS-16-16 FS-16-8 12/06/93 Room 8 Soils
NS FS-16-1 12/06/93 | Room 3 Soils
NS FS-16-2 12/06/93 | Room 6 Soils
I AS-16-17 NS 08/08/96 Room 6 Roof material
’ AS-16-18 NS 08/08/96 Room 1 Roof material
" AS-16-19 NS 08/08/96 Loading Dock Material from Wall adjacent to pipe run
| AS-16-20 NS 08/08/96 Room 1 Ceiling
AS-16-21 NS 08/08/96 Room 1 Ceiling
AS-16-22 NS 08/08/96 Room 6 Boiler #2
AS-16-23 NS 08/08/96 Room 6 Boiler #2
AS-16-24 NS 08/08/96 Room 6 Boiler #2
AS-16-25 NS 08/08/96 Room 6 Boiler #1
AS-16-27 NS 08/08/96 Room 4 Cardboard box
AS-16-28 NS 08/08/96 Room 4 Cardboard box
AS-16-29 NS 08/08/96 Room 4 Wooden Crate/Broken up floor tiles
AS-16-30 NS 08/08/96 Room 4 Wooden Crate/Broken up floor tiles
AS-16-31 NS 08/08/96 Room 4 Paint
AS-16-32 NS 08/08/96 Room 6 Boiler # 2 from Side
AS-16-33 NS 08/08/96 Room 1 Paint Sample
AS-16-34 NS 08/08/96 Loading Dock Paint Sample from exterior wall
AS-16-35 NS 08/08/96 Loading Dock Plaster Panel Debris
AS-16-36 NS 08/08/96 Loading Dock Plaster Panel Debris

Notes: (1) AS samples were analyzed for asbestos only. FS samples were analyzed for volatile
organics, semivolatile organics, pesticides/PCBs, metals, cyanide, explosives, and nitrate-nitrogen.

(2) NS =Not sampled.
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floor of the building were analyzed for the chemical analyses described in Section 2.2.4.1
(Figure 2-3). Asbestos samples were identified as AS, and floor samples that collected for
chemical analysis were identified as FS. At six locations, samples were collected for both
asbestos and chemical analyses. Table 2-1 lists the samples that were collected and material

descriptions.

Two standing water samples (SW16-1 and SW16-2) were collected from the standing water in
the southeastern end of Building S-311 (Figure 2-3).

RI Field Investigation

Material and air samples were collected in and around building S-311 as part of the RI field

investigation. The types and number of samples are described below.

Material Sampling

A total of 19 material samples were collected from within Building S-311 during the RI field
investigation and all of the samples were analyzed for asbestos. These samples were collected
on August 8, 1996. The locations of the samples are shown in Figure 2-2 and the samples and

material descriptions are presented in Table 2-1.

Air Samples

To evaluate risks from the building as part of the baseline risk assessment, air samples were
collected at a total of three locations. Two of the locations were located inside building S-311
(S-311INERI and 5-311SWR4) and the last one (S-311BKGRD) was located outside the building,
in a background location (Figure 2-4). These samples were collected to asses the inhalation
exposure pathway from asbestos, metals, and SVOCs. Because each of these target compound
categories requires a different sampling methodology, a total of four (4) separate sampling
systems representing asbestos, metals (excluding mercury), mercury, and SVOCs were employed
at each sampling location. In addition, for quality assurance purposes, a second set of sampling
systems for the collection of colocated samples (i.e., field duplicates) was also employed at the
indoor location nearest to boilers No. 1 and 2 in Room 6. In total, this air sampling event

generated 16 samples, four each for asbestos, metals, mercury, and SVOCs.

Multiple individual compounds were quantified within the two broad target compound categories

of metals and SVOCs. The metal samples were analyzed for the 22 individual metals specified
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by the CLP/TAL list. The SVOC samples were analyzed for 66 individual SVOCs as specified
by the sampling method (USEPA Compendium Method TO-13).

2.3.4.2 Investigation of the Process Support Building (Building 366)

The Process Support Building (366) located to the northeast of Building S-311 was used as a
storage and processing area for munitions deactivation. Elevated levels of explosives,
principally 2,4-dinitrotoluene were detected in soil samples adjacent to this building during the
ESI field investigation. Therefore, unexploded ordnance support was recommended during

investigation of this building, which was conducted during the RI field investigation.

The Process Support Building (366) was inspected for the presence of waste debris or building
materials contamination and also to evaluate the physical condition of the structure. A
generalized floor plan showing the approximate location of waste debris or surface
contamination was prepared on the basis of field sketches and notes (Figure 2-5). Representative
samples of propellants and solid materials from the building were collected in a similar fashion
to the approach used at Building S-311. Propellant residues (BS-10 and BS-11) were collected
from a Hoffman vacuum sweeping system (secondary separator) in the room at the southern end
of the building and from a receiving vat in the adjacent room. A sample of dirt from one
location on the building floor (FS-50) was also collected in the room at the southern end of the
building. Additionally, 8 building material samples were also collected for determination of
asbestos content only. The exterior of the overhead piping connecting the two buildings was

inspected for signs of deterioration and the presence of any residual materials.

The building material/dirt samples were submitted for chemical testing for the parameters listed
in Table 2-2.

2.3.5 Soils Investigation
2.3.5.1 Introduction

In accordance with the workplans, a soils investigation program consisting of surface soil sampling
and subsurface soil sampling using soil borings was completed at SEAD-16. During the ESI phase,
no soil borings were completed while during the RI phase a total of 5 soil borings were completed
at SEAD-16. The location of the various soil borings are shown in Figure 2-6. The individual soil
boring logs are included in Appendix A. The objectives of the soil investigation program were to

determine the nature and extent of chemical impacts in the SEAD-16 area,
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Table 2-2

SEAD-16 - Solid Materials Sampling Summary

SEAD-16 Remedial Investigation
Seneca Army Depot Activity

Samples from the Process Support Building (Building 366)

Building Sample Date Room Material
Sample 1D Sampled Location Description
Number Number
AS-16-26 AS-16-26 08/08/96 Separator Room Floor Debris
{ AS-16-37 AS-16-37 08/08/96 Separator Room Material from the Inside Wall
I AS-16-38 AS-16-38 08/08/96 Separator Room Material from the Inside Wall
AS-16-39 AS-16-39 08/08/96 Walkway Pipe Sample
AS-16-40 AS-16-40 08/08/96 Walkway Pipe Sample
| AS-16-41 AS-16-41 08/08/96 | Walkway Pipe Sample
| AS-16-42 AS-16-42 08/08/96 Walkway Pipe Sample
- AS-16-43 AS-16-43 08/08/96 Receiving Vat Room Ceiling Fiberglas Batting
FS-50 16023 08/08/96 Separator Room Floor Debris
. BS-10 16024 08/08/96 Separator Room Propellant Sample
BS-11 | 16022 ' 08/08/96 | Receiving Vat Room Propellant Sample
Notes:

(1) AS-16-44 is a duplicate sample of AS-16-40.

(2) AS samples were analyzed for asbestos only.

FS samples were analyzed for the following parameters: volatile organics, semivolatile organics,
pesticides/PCBs, metals, cyanide, explosives, and nitrate-nitrogen.
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

establish the extent of impacts to surface soils at the site, locate areas for potential removal actions,
and to collect soil samples for use in the risk assessment. In addition, soil samples were collected
for analysis of grain size, moisture content, and Total Organic Carbon (TOC) to provide data to

be used in determining remedial alternatives for the site.
23.5.2 Soil Borings

During the RI phase, a total of 5 soil borings were advanced at SEAD-16. The soil borings were
performed at specific locations described in the SEAD-16 and SEAD-17 Project Scoping Plan.
The specific locations for the five soil borings are as follows. Two of the soil borings SB16-4
and SB16-5 were drilled near the former # 2 fuel oil UST locations. The confirmatory sampling
conducted after the tanks were removed showed that the subsurface soil was impacted with
PAHs. One soil boring was performed at each former UST location to delineate the vertical
extent of impacts. The three soil borings, SB16-1, SB16-2, and SB16-3, were drilled at locations
northeast, east, and west of the building, respectively. These locations of the borings are shown

on Figure 2-6.

Each soil boring was continuously sampled to the top of the water table. A maximum of three
samples from each boring were collected for chemical analysis. At three locations (SB16-1,
SB16-3, and SB16-4), one surface soil sample was collected from 0 to 2 inches below the
organic matter. Subsurface soil samples were collected from the borings according to the
procedures outlined in Section 2.2.4.1. In total, four surface soil samples and six subsurface soil

samples were collected for chemical analysis in (Table 2-3).

In addition, a total of three subsurface soil samples were collected from two of the soil borings
and submitted for analysis of TOC and grain size distribution. The samples obtained below the
water table were analyzed to characterize the soil in the aquifer. At soil borings SB16-2 and
SB16-5, near surface soil samples were collected; at soil boring SB16-5, one subsurface sample

was collected.
2.3.53 Surface Soils

During the ESI field program, 16 surface soil samples were collected (0 to 20 inches in depth) in
the vicinity of Building S-311. The locations of the surface soil samples are shown in Figure 2-
7. Although at the time the ESI was performed, the samples collected from 0 to 20 inches in

depth were considered surface samples, the analytical data in this RI reported for surface samples
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Table 2-3

SEAD-16 - Soil Boring Sampling Summary

SEAD-16 Remedial Investigation

Seneca Army Depot Activity
Soil Soil Boring Date Sample
Boring Sample Sampled Depth (ft)
Location ID Top Bottom
SB16-1 16037 08/14/96 0.00 0.16
SB16-1 16093 08/22/96 0.50 1.00
SB16-1 16038 08/14/96 2.00 3.00
SB16-2 16036 08/14/96 1.00 2.00
SB16-3 16032 08/14/96 0.00 0.16
SB16-3 (1) 16033 08/14/96 0.00 0.16
SB16-4 16030 08/14/96 0.00 0.16
SB16-4 16031 08/14/96 2.00 4.00
SB16-5 (2) 16034 08/14/96 1.00 2.00
SB16-5 (2) 16035 08/14/96 2.00 4.00

Notes:

(1) Soil boring sample 16033 was a duplicate sample of 16032.

(2) These samples were submitted to the laboratory for Grain Size and Total Organic Carbon

analyses and other chemical analyses.

hieng:senecais1617ri\tables\sbss. wk4
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

only include sample results for 0-2 inches below ground surface from the ESI. The remainder of

the samples collected from the ESI are discussed and considered as subsurface samples.

During the RI field program, a total of 23 additional soil samples were collected. Figure 2-7
shows the surface soil sample locations (0-2 inches below the surface organic material). The
objective for collecting these samples was to delineate the extent of metals and SVOCs in the
surface soil. These data provided the information necessary for completion of a baseline risk
assessment and development of remedial action alternatives. The locations of additional surface
soil samples are centered around sampling points which exhibited the higher concentrations of
metals and SVOCs from the ESI. They also served to establish the outer boundaries of surface
contamination at SEAD-16 and assess the surface run-off potential at the western boundary of
the site. Two of the 23 surface soil samples collected during the RI were tested for grain size
distribution. The grain size distribution will be used for modeling fugitive dusts releases from
surface soil to assess potential risks for this exposure pathway. In total, 39 surface soil samples
were collected for chemical analysis (Table 2-4). The samples were tested according to the

analyses specified in Section 2.2.4.1.
23.54 Downwind Surface Soil Samples

Fugitive dust emissions and stack emissions from SEAD-16 may have resulted in deposition of
metals and SVOCs to surface soil downwind of the site. This includes the period during which
the deactivation furnace was in operation (1945-1960) and the period following to the present.

In order to access this transport and exposure pathway, downwind surface soil sampling was
conducted during the RI field program. Surface soil samples were collected at 500 feet from
Building S-311 in the two primary wind directions. Samples were also collected 1,000 feet,
2,000 feet, 3,000 feet, and 3,500 feet away from a point between SEAD-16 and SEAD-17 in the
two primary wind directions. In total, 11 surface soil samples were collected (Table 2-4). The

primary wind directions at SEDA are to the north-northwest and the south-southeast.

The data gathered for the samples collected at 1,000 feet, 2,000 feet, 3,000 feet, and 3,500 feet
along both sides of the downwind transect will be used to assess the downwind transportation of
contaminants for both SEAD-16 and SEAD-17. All of the downwind sample locations along the
north-northwest/south-southeast azimuth and the wind rose used to determine the primary wind
direction are shown in Figure 2-8. The wind rose data, was gathered at SEDA and the airport in
Ithaca, New York.
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Table 24
SEAD-16 - Surface Soil Sampling Summary

SEAD-16 Remedial Investigation
Seneca Army Depot Activity

Surface Surface Date Sample

Soil Soil Sample Sampled Depth (ft)
Location ID Top Bottom
§S16-1 §516-1-1 10/20/93 0 0.17
§S16-2 S$S16-2-1 10/20/93 0 0.17
§S16-3 §S16-3-1 10/22/93 0 0.17
SS164 SS16-4-1 10/20/93 0 0.17
SS16-5 8516-5-1 10/20/93 0 0.17
SS16-6 SS16-6-1 10/20/93 0 0.17
SS16-7 SS16-7-1 10/20/93 0 0.17
SS16-8 SS16-8-1 10/20/93 0 0.17
§S16-9 §5816-9-1 11/09/93 0 0.17
§S16-10 S816-10-1 11/09/93 0 0.17
§S16-11 S516-11-1 10/20/93 0 0.17
SS16-12 §516-12-1 10/20/93 0 0.17
SS16-13 SS16-13-1 10/20/93 0 0.17
§S16-14 SS16-14-1 10/20/93 0 0.17
§S16-15 SS16-15-1 10/20/93 0 0.17
SS16-16 S$S16-16-1 10/20/93 0 0.17
SS816-17 16040 08/19/96 0 0.17
SS16-18 16041 08/19/96 0 0.17
SS16-19 16042 08/19/96 0 0.17
§S16-20 16043 08/19/96 0 0.17
S$S16-21 16058 08/21/96 0 0.17
SS16-22 16049 08/20/96 0 0.17
SS16-22 (1) 16059 08/20/96 0 0.17
SS16-23 16051 08/20/96 0 0.17
SS16-24 16060 08/21/96 0 0.17
S816-25 16050 08/20/96 0 0.17
SS16-26 16046 08/20/96 0 0.17
SS816-27 (2) 16047 08/20/96 0 0.17
SS16-28 16044 08/19/96 0 0.17
S§S16-29 16045 08/19/96 0 0.17
S816-30 16048 08/20/96 0 0.17
SS816-31 16062 08/21/96 0 0.17
SS816-32 16052 08/20/96 0 0.17
S816-33 16067 08/22/96 0 0.17
SS16-34 16053 08/20/96 0 0.17
SS16-35 16066 08/22/96 0 0.17
$S16-36 16061 08/21/96 0 0.17
SS16-37 16054 08/20/96 0 0.17
SS16-38 (2) 16068 08/22/96 0 0.17
5008 16086 08/22/96 0 0.17
10008 16087 08/22/96 0 0.17
20008 16085 08/22/96 0 0.17
30008 16056 08/20/96 0 0.17
35008 16055 08/20/96 0 0.17
SOON 16074 08/22/96 0 017
1000N 16083 08/22/96 0 0.17
2000N 16089 08/22/96 0 0.17
2000N (3) 16090 08/22/96 0 0.17
3000N 16088 08/22/96 0 0.17
3500N 16084 08/22/96 0 0.17
Notes:

(1) Sample 16059 1s a duplicate sample of 16049 at location SS16-22.
(2) Samples for TOC and grain size collected at this location.
(3) Sample 16090 is a duplicate sample of 16089 at location 2000N.
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

For SEAD-16, six samples were collected to the north-northwest of the area and five samples
were collected to the south-southeast. These samples include two samples collected at 500 feet
from SEAD-16 and eight samples collected along the north-northwest/south-southeast transect.
The two additional samples shown in Figure 2-8 were collected and analyzed to assess the
downwind transportation of contaminants from SEAD-17. All samples were collected from 0-2
inches below the surface organic material. The downwind surface soil samples were tested

according to the analyses specified in Section 2.2.4.1.

2.3.6 Groundwater Investigation
2.3.6.1 Introduction

The purpose of the groundwater monitoring program at SEAD-16 was to define the horizontal
and vertical extent of impacted groundwater, determine the directions of groundwater flow on
the site, determine the hydrogeologic properties of the aquifer to assess contaminant migration

and potential remedial actions, and determine the background groundwater quality.

During the ESI, three monitoring wells were installed and the direction of groundwater flow was
determined to be to the southwest. During the RI, a total of four monitoring wells were installed.
All of the monitoring wells were screened in the till/weathered shale aquifer. In addition, physical
characteristics of the till/weathered shale aquifer and the general groundwater flow conditions were
investigated through measurements of depth to water and slug tests. The locations of all seven
monitoring wells are shown in Figure 2-6. Monitoring well construction details for all wells at
SEAD-16 are presented in Table 2-5, and monitoring well completion diagrams are included in

Appendix C.

2.3.6.2 Monitoring Well Installation

ESI Program

During the ESI, a total of three monitoring wells were installed at this site. One monitoring well,
MW16-1, was installed upgradient and northeast of the site to obtain background water quality
data. The remaining two wells, MW16-2 and MW16-3, were installed adjacent to and
downgradient of Building S-311 to determine if hazardous constituents have migrated from the site
and to determine the direction of groundwater flow. At the time of the ESI program, the presumed

direction of groundwater flow at this site was to the southwest, which the geophysical survey later
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Table 2-5

SEAD-16 - Monitoring Well Construction Details

SEAD-16 Remedial Investigation
Seneca Army Depot Activity

T Well T ] Well | Depth of Well | Depth of Well | “Diameter | Diameter | Well | Screened Interval | Well Thickness | Height of | Elevation of Well Well
D Type Relative to Relative to of of Screen Relative to Screen | of Bentonite | PVC Well | Top of PVC Casing Screen
Ground Surface | Top of PYC | Boring/Core | Well L.ength Ground Surface Slot Size Seal Stickup Well Material Material
o N (" (| (m) | (in) | _ (R (1 (in) (ft) (f (MSL)
MWI6-1 T/WS 6.0 78 1 8020 ] 20 133 o 53 | 001 | 22 1.8 735.5 PVC PVC
MWI62 | T/WS 4.1 58 | 80 | 20 20 4 o 34 0.01 I 1.7 734.6 PVC PVC
"MWI6-3 [ T/WS 5.0 74 | 80 | 20 2.0 23 1o 43 0.01 1.8 2.4 735.5 PVC PVC
T MWle-d [ T/WS 5.2 68 80 ] 20 T 20 25 10 45 0.01 10 L6 733.9 PVC _ |Wire wrapped PVC
 MWI6-s T/WS 4.0 53 | 80 | 20 2.0 13 o 33 0.01 0. 13 733.4 PVC | Wire wrapped PVC
T MWwIe-6 | T/WS 50 66 80 | 20 | 23 [26 10 49 0.01 0.7 15 733.6 PVC | Wire wrapped PVC
TUMWI6T | /WS 53 69 | 80 | 20 20 26 1w 46 | 00l 0.7 1.6 734.4 PVC | Wire wrapped PVC
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

confirmed. One monitoring well was constructed at each designated location and was screened
over the entire thickness of the aquifer above the competent bedrock (Table 2-5).

RI Program

During the Rl, a total of four monitoring wells were installed at SEAD-16 and were screened in
the saturated overburden aquifer overlying the competent shale bedrock. The four monitoring
wells were located to obtain geographic coverage of the site. MW16-4 was located between
Building S-311 and the explosives/munitions storage and processing building in order to determine
the groundwater quality adjacent to the storage building. MW16-5 was located southwest of
Building S-311 in order to collect groundwater quality data downgradient of the site. MW 16-6 was
located at the northwest side of Building S-311 near the former UST to determine whether a release
of petroleum hydrocarbons from the 1,000-gallon UST (Tank 311-A) has impacted the
groundwater. MW16-7 was located at the southeastern side of Building S-311 near the other
former UST to determine whether a release of petroleum hydrocarbons from the 2,000-gallon UST
(Tank 311-B) has impacted groundwater.

2.3.6.3 Monitoring Well Development

Subsequent to the monitoring well installation, each monitoring well was developed to insure that a
proper hydraulic connection existed between the borehole and the surrounding aquifer. One of the
wells (MW16-5) was dry at the time of development. The well development parameters for the ESI
and the RI are summarized in Table 2-6. Details of the procedure are presented in Section 2.2.5.2.

2.3.6.4 Groundwater Sampling

During the ESI, one groundwater sample was collected from each of the three monitoring wells,
MW16-1, MW16-2, and MW16-3, following installation and development. The samples were
analyzed for the parameters listed in Section 2.2.5.3. The monitoring wells were sampled using the
procedure described in Section 2.2.5.3.

For the RI, groundwater samples were proposed to be collected from all seven monitoring wells
at SEAD-16 over two distinct times of the year, and analyzed for the parameters listed in Section
2.2.5.3. The first round of sampling was completed in August 1996 and one well was dry during
this event (MW 16-5), and thus it was not sampled. The second round of groundwater sampling
was conducted in early December 1996, samples were collected from all seven wells for this
event. The second set of samples are being analyzed using the same methods as the first set (The
December data are not yet available from the laboratory). The wells were sampled using the
latest
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Table 2-6

SEAD-16 - Monitoring Well Development Information

SEAD-16 Remedial Investigation
Seneca Army Depot Activity

02/11/98

Well Installation Development Field-Measured Parameters (1) Gallons Well

ID Date Method Temperature Specific pH Turbidity of Purge Volumes

O Conductivity (umhos) (NTU) Water Removed | Removed
MW16-1 10/26/93 Teflon Bailer & Pump 12.3 600 6.78 6.9 18.00 5.00
MW16-2 10/26/93 Teflon Bailer & Pump 9.8 490 6.90 0.3 11.50 5.00
 MWI6-3 10/26/93 Teflon Bailer & Pump 9.4 265 6.87 7.9 13.80 4.90
MW16-4 08/14/96 Surge Block & Pump 25.6 NR 6.52 3.4 7.75 2.90
MW 16-5 08/13/96 Dry well NA NA NA NA NA NA
MW16-6 08/14/96 Surge Block & Pump 33.6 NR 7.06 >100 4.00 1.40
MW16-7 08/13/96 Surge Block & Pump NR NR NR 4.9 12.00 6.00

Note:

1) Measurements taken after well development was completed.
NA = data not collected (dry well)

NR = data is unavailable

h:\eng\seneca\s1617RI\tables\mwdi.wk4
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

version of the EPA groundwater sampling procedure as described in Section 2.2.5.3 The field
sampling data are presented in Table 2-7.

2.3.7 Aquifer Testing

Duing the ESI, groundwater levels were measured at the three monitoring wells MW16-1, MW 16-
2, and MW 16-3, on April 4, 1994.

During the RI, three rounds of water level measurements were performed at all seven monitoring
wells. One round of measurements was taken before well development and this data was used
only for well development calculations. The second round of water levels was performed before
the first round of groundwater sampling in August 1996. The final round of measurements were
performed before the second round of groundwater sampling, which was completed in December

1996. The second and third rounds were used to create groundwater topography maps.

Slug tests were performed during the RI field program at the six of the seven monitoring wells
on site to determine hydraulic conductivities. In one of the wells, (MW16-5), there was very
little water and the water level was below the bottom of the screen, therefore, a meaningful test
could not be performed. Generally, the low water table conditions that characterize the late
summer and early fall did not allow the use of a transducer and data logger to record the slug test
data, For the reason, many of the tests were performed by hand using a slug, electronic water
level meter, and stop watch. Also, the amounts of water displaced in the wells for the tests were
small. The slug test parameters and related information are shown in Table 2-8. The procedures

for slug testing are provided in Section 2.2.6.2.

2.3.8 Surface Water and Sediment Investigation

The objectives of the surface water and sediment investigation at SEAD-16 were to determine the
nature and extent of chemical impacts in the drainage ditches in the immediate vicinity of the site,
to establish the potential for impacts to off-site surface water and sediment, and to obtain a
background surface water and sediment sample to allow comparison to SEAD-16 data. The results
from the surface water and sediment sampling program were also used to determine the potential
exposure levels for the risk assessment. The sample program for surface water and sediment is
summarized in Table 2-9. Sample locations are shown in Figure 2-9. The sampling procedures are

described in Section 2.2.7. Surface water and sediment samples were collected during the RI field

program.
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Table 2-7
SEAD-16 - Monitoring Well Field Sampling Information (1)

SEAD-16 Remedial Investigation
Sencca Armmy Depot Activity

Well Sample Date Field-Measured Parameters Gallons Standing Well

1D 1D Sampled Temperature Specilic pH Eh Dissolved Oxygen | Turbidity of Purge Water Volumes

(°C) Conductivity (umhos) (millivolts) (mg/L) (NTU) Water Removed | Volume (gal)| Removed
MW16-1 MW16-1-1 11/19/93 9.90 575 7.30 NA NA NA 3.00 0.75 4.00
MW16-1 16101 08/27/96 19.90 963 6.72 325 3.30 19.00 3.75 0.24 15.63
MW16-2 MW16-2-1 11/19/93 9.30 525 7.60 NA NA NA 1.20 0.40 3.00
MW16-2 (3) MWI1641-1 11/19/93 9.30 525 7.60 NA NA NA 1.20 0.40 3.00
MW16-2 16102 08/27/96 8.86 973 6.96 62 0.14 1.90 2.50 1.10 2.27
MW16-3 MW16-3-1 11/19/93 9.70 260 7.70 NA NA NA 1.50 0.50 3.00
MW16-3 16110 09/10/96 8.26 712 6.81 143 0.54 4.22 1.90 1.10 1.73
MWI16-3 (4) 16115 09/10/96 8.26 712 6.81 143 0.54 4.22 1.90 1.10 1.73
MW16-4 16105 08/28/96 15.06 720 7.10 1.64 0.22 5.56 5.50 3.10 1.77
MW16-5 (2) NS NA NA NA NA NA NA NA NA NA NA
MW16-6 16111 09/03/96 12.29 927 5.34 326 3.51 4.19 18.00 1.85 9.73
MW16-7 16104 08/28/96 15.74 920 7.19 158 1.6 6.06 6.00 4.80 1.25

Notes:

(1) Final measurements taken after well puring was completed.

(2) NS = Not sampled. There was an insufficient amount of standing water to sample.
(3) Sample MW16-41-1 is a duplicate sample of MW16-2-1 at location MW16-2.

(4) Sample 16115 is a duplicate sample of 16110 at location MW16-3.
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Table 2-8
SEAD-16-Data for Slug Test Hydraulic Conductivity Determinations

SEAD-16 & SEAD-17 Remedial Investigation
Seneca Army Depot Activity

Well Test Well | Depthto Bottom Well Screened Static Water| Initial Drawdown | Initial Drawdown | Internal | Effective | Saturated Thickness | Screen Height of
LD Name Type of Aquifer Point Interval Level Relative to Relative to Radius of | Radius of of Aqufer Length - | Water Column - Comments
m Relative to Relative to Relative to Relative to | Top of PVC static Well Casing|Well Boring Static saturated Static
Topof PVC (2) | Topof PVC Top of PVC Top of PVC (ft) (ft) (ft) ) (ft) €3] (ft)
[¢19) (W1} ) () @) @ @ (2) )] @
MW16-1 MWI161 WS 8.02 8.02 532 732 695 745 0.50 0.083 0.35 1.07 0.37 1.07 Hand run test
MW16-2 MW162 WS 6.08 6.08 338 538 4.94 5.30 0.36 0.083 0.35 1.14 044 1.14 Hand run test
MW16-3 MWI163A T/WS 742 7.42 472 6.72 5.78 6.13 0.35 0.083 0.35 1.64 0.94 1.64 Hand run test
MW16-3 MW163B T/WS 7.42 7.42 472 6.72 5.46 6.24 078 0.083 0.35 1.96 1.26 1.96 Hand run test
MW16-4 MW164A T/WS 713 7.13 443 6.43 515 5.68 0.53 0.083 033 1.98 1.28 1.98 Hand run test
MW16-4 MWi64B T/WS 713 7.13 4.43 6.43 5.26 5.64 0.38 0.083 033 1.87 117 1.87 Hand run test
MW16-5 no test WS 5.48 5.48 2.78 4.78 4.92 NA NA 0.083 0.33 0.56 -0.14 0.56 [Water below bottom of screen
MW16-6 MW166 TWS 6.92 692 4.42 672 510 5.30 0.20 0.083 033 1.82 1.62 1.82 Hand run test
MW16-7 MWI167 T/WS 6.90 6.90 4.20 6.20 544 584 0.40 0.083 0.33 1.46 0.76 1.46 Hand run test
Notes:

(1) TAWS - Till Weathered Shale Aqufier

(2) Input data to determine hydraulic conductivity with the AQTESOLV program.

(3) Well point depths may vary from those measured during well construction because sediments in the bottom of the well are removed during well development.
NA = Not Avajlable
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2.4 SEAD-17: EXISTING DEACTIVATION FURNACE (Building 367)
2.4.1 Introduction

The following field investigations were performed to complete the ESI and RI characterization
of SEAD-17:

¢ Site Surveying Program

¢ Geophysical Investigation

e Soil Investigation,

e Groundwater Investigation,

e Surface Water and Sediment Investigation, and

e Ecological Investigation

2.4.2 Site Survey Program

Two site survey programs were conducted at SEAD-17; one during the ESI phase of the work and
one during the RI phase.

The site survey program, which was conducted as part of the ESI, consisted of field reconnaissance,
ground control, aerial photogrammetry, and a field survey of the location, identification, and
elevation of monitoring wells, soil borings and all other sampling points involved in the ESI field
program. A reconnaissance of the site was performed to locate general site features and confirm
the presence of significant features (i.e., monitoring wells, access roads) identified in the Ten
SWMU ESI Workplan. Also, sampling locations were identified and marked during this initial

survey.

The site and surrounding area was photographed from the air on December 14, 1993 for the
purpose of constructing a photogrammetric site plan with 2-foot contour intervals. This
photogrammetric map was used as the basis for the site base map. Ground control was performed
during the months of November 1993 through February 1994, During the field survey, all sampling
locations and monitoring wells were located and surveyed. Each location was referenced to the
New York State Plane Coordinate System.

The site survey program conducted during the RI field program involved a field survey. The
location, identification, coordinates and elevations of all the soil borings, monitoring wells (new

and existing), and all surface water/sediment sampling points were surveyed and plotted on the
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SENECA SEAD-16 and SEAD-17 DRAFT FINAL RI REPORT

site base map to show their location with respect to surface features within the project area.
Figure 1-4 presents the SEAD-17 Site Plan.

243 Geophysical igation

Four seismic refraction profiles (P1, P2, P3 and P4) each 115-feet long, were surveyed during the
ESI (Figure 2-12). Data from the surveys were used to estimate the direction of groundwater flow,
then, when necessary, the location of the monitoring wells were adjusted to locate wells up and

downgradient of the site.

2.4.4 Soil Investigation
2.44.1 Introduction

In accordance with the workplans, a comprehensive soils investigation program was completed at
SEAD-17. During the ESI phase of the work, four soil borings were completed for sampling
purposes while during the RI phase no soil borings were completed for sampling purposes. The
location of the various soil borings are shown in Figure 2-13. The individual boring logs are
included in Appendix A. The objectives of the soil investigation program were to determine the
nature and extent of chemical impacts to the soils at SEAD-17, locate areas for potential removal
actions, collect samples for the risk assessment, and collect surface soil samples to evaluate the
extent of chemicals. In addition, soil samples were collected for analysis of grain size, moisture
content, and TOC to provide data to be used in determining remedial alternatives for the site.

2.44.2 Soil Borings

During the ESI phase, a total of four soil borings were drilled at SEAD-17 where monitoring wells
would be installed (Figure 2-13). One boring ,SB17-1, was drilled upgradient of the site and three
soil borings were drilled downgradient of Building 367. Soil boring SB17-2 was located at the
northwest side of the building. SB17-3 was located directly downgradient of the building and
SB17-4 was located downgradient of the above-ground storage tank. Monitoring wells ‘were
installed in each of these completed borings. Two to three soil samples from each boring were
submitted for chemical analyses as identified in Section 2.2.4.1. At each location, one soil sample
was collected from the top 2 feet of soil. One to two additional subsurface soil samples were
collected from the borings according to the procedures outline<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>