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ABBREVIATIONS AND ACRONYMS

AM Action memorandum

ARAR Applicable or relevant and appropriate requirements
AQCR Air Quality Control Region

B Soil Boring Designation

bgl Below ground level

CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations

cm/sec Centimeter per second

CWA Clean Water Act

2,4-DB 4-(2,4-Dichlorophenoxy) butanoic acid

1,2-DCE 1,2-Dichloroethene

DDD 1,1-dichloro-2,2-bis(p-chlorophenyl)ethane

DDT 1,1-(2,2,2-Trichloroethylidene)bis[4-chlorobenzene]
DOD Department of Defense

DOT Department of Transportation

EE/CA Engineering Evaluation/Cost Analysis

EPA United States Environmental Protection Agency
EM Electromagnetic Induction

ES Engineering-Science, Inc.

FS Feasibility Study

ft.bls Feet Below Land Surface

GC Gas chromatograph

GPR Ground Penetrating Radar

ICF ICF Technology, Inc.

IRM Interim Remedial Measure

IRP Installation restoration program

m meter

m/s meter per second

MAIN Charles T. Main, Inc.

MCL Maximum Contaminant Level

MCPP (4)-2-(4-chloro-2-methylphenoxy)-propanoic  acid
pglkg . micrograms per kilogram

ug/L micrograms per liter

mg/kg milligrams per kilogram

mg/L milligrams per liter

ML Non Plastic or Low Plasticity Fines Low Liquid Limit
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ABBREVIATIONS AND ACRONYMS - Continued

MW Monitoring well

MSL Mean Sea Level

NCP National Qil and Hazardous Substances Pollution Contingency Plan
NOAA National Oceanic and Atmospheric Administration
NPDES National Pollutant Discharge Elimination System
NPL National Priority List

NYCRR New York Codes, Rules, and Regulations
NYSDEC New York State Department of Environmental Conservation
o&M Operations and maintenance

OSHA Occupational Safety and Health Administration
PA Preliminary assessment

PAH Polynuclear aromatic hydrocarbon

PA/SI Preliminary assessment/site investigation

PCB Polychlorinated biphenyl

PM Particulate Matter

ppmv Part Per Million by Volume

ppmw Part Per Million by Weight

POTW Publically-Owned Treatment Works

PSCR Preliminary Site Characterization Report

PT Monitoring well designation

RCRA Resource Conservation and Recovery Act
RETEC Remediation Technologies Incorporated

RI Remedial investigation

RI/FS Remedial investigation/feasibility study

RQD Rock quality designation

SB Soil boring

SCG Standards, Criteria, or Guidelines

SCS Soil Conservation Service

SDWA Safe Drinking Water Act

SEAD Seneca Army Depot (former name)

SEDA Seneca Army Depot

SG Soil gas survey designation

SI Site investigation

SIP State Implementation Plan

SOV Soil organic vapor

SPDES State Pollutant Discharge Elimination System
SVE Soil vapor extraction

TAGM Technical and Guidance Memorandum
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ABBREVIATIONS AND ACRONYMS - Continued

Target Target Environmental, Inc.

TBC To be considered

TCE Trichloroethene

TP Test pit

TPH Total petroleum hydrocarbons

TOX Total Organic Halogens

USACE U.S. Army Corps of Engineers

USATHAMA U.S. Army Toxic and Hazardous Materials Agency
UST Underground storage tank

VOA Volatile organic analysis

VOC Volatile organic compound

Vs Volt-second

vC Vinyl Chloride
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1.0 PURPOSE _AND INTRODUCTION

This action memorandum proposes a remedial program which will utilize thermal desorption
of excavated soils impacted with chlorinated hydrocarbons at the Ash Landfill site at the
Seneca Army Depot (SEDA) in Romulus, New York. The SEDA is a Federal Section
National Priorities List (NPL) site. This document has been prepared by Engineering-Science,
Inc. (ES) of Boston which has been retained by the United States Army Corps of Engineers
(USACE). The work to be performed will be conducted in full compliance with the
requirements of the Comprehensive Environmental Responsibility, Compensation, and Liability
Act (CERCLA) to perform these activities.

The purpose of this action memorandum is to describe the process for the proposed non-time-
critical removal action at the former Ash Landfill. This removal action is an interim remedial
measure (IRM), and is not intended to be the final remedy for the entire Ash landfill site.
The primary objective of the removal action is distinct, and is to eliminate or significantly
reduce the potential for human or environmental exposure to contamination through
uncontrolled releases of trichloroethene (TCE), vinylchloride (VC) and dichlroethene (DCE)
to groundwater from contaminanted soils. An Engineering Evaluation/Cost Analysis (EE/CA)
was conducted to evaluate the various remedial options for the site, and to select the best
option. The EE/CA is included as Appendix A. '

This work is based primarily upon the data collected during the Remedial Investigation (RI)
for the Ash Landfill. Activities conducted as part of the RI included geophysical surveys, soil
gas surveys, soil borings and test pits to gather stratigraphic information, soil samples for
analytical testing, and construction and sampling of groundwater monitoring wells. The
primary focus of this removal action is an area known as the "bend in the road" at the SEDA
Ash Landfill. This area was identified during the RI as the primary source of volatile organic
contamination at the site.

The removal action for the SEDA Ash Landfill is not financed by Superfund. Therefore, the
requirements of the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) in section 300.415(b)(5) for fund-financed removal actions do not apply.

It should be noted that SEDA isa RCRA treatment and storage facility, and that the remedial
activities conducted at SEDA are equivalent to and will satisfy RCRA requirements for
correction action. Specifically, this Removal Action satisfies the requirements of a RCRA
Interim Corrective Measure.

May, 1994 Page 1-1
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1.1 SITE CONTACTS
The project managers for this removal action are:

Seneca Army Depot

Mr. Randall Battaglia
Environmental Coordinator, DEH
Seneca Army Depot

Romulus, New York 14541-5001

Engineering-Science, Inc.

Mr. Michael Duchesneau, P.E.
Project Manager
Engineering-Science, Inc.

101 Huntington Ave

Boston, Massachusetts 02199

EPA, Region 2
Ms. Carla Struble, P.E.
Remedial Project Manager
U.S. Environmental Protection Agency (EPA), Region 2
26 Federal Plaza
Jacob K. Javits Federal Building
New York, NY
May, 1994 Page 1-2
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New York Department of Environmental Conservation

Mr. Kamal Gupta, P.E.

Remedial Project Manager

New York State Department of Environmental Conservation
(NYSDEC)

50 Wolf Road

Albany, NY
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2.0 SITE_CONDITIONS _ AND BACKGROUND

The following discussion is based on information presented in previous reports prepared for
the SEDA Ash Landfill.

2.1 SITE DESCRIPTION
2.1.1 Base History

SEDA is located in Romulus, New York between Cayuga and Seneca lakes in the Finger
Lakes region of central New York (Figure 2-1). SEDA was constructed in 1941 and has been
owned by the United States Government and operated by the Department of the Army since
this time. The post generally consists of an elongated central area for storage of ammunitions
and weaponry in quonset-style buildings, an operations and administration area in the eastern
portion and an army barracks area at the north end of the depot. Base housing for Army
Personnel and their families is located in a 54-acre development adjacent to Route 96 and in
another 69-acre development situated on Seneca Lake. The base was expanded to encompass
a 1,524-meter airstrip, formerly the Sampson Air Force Base. The primary mission of SEDA
is the management of munitions. Currently, SEDA is used for: 1) receiving, storing, and
distributing ammunition and explosives, 2) providing receipt, storage, and distribution of
military items; and 3) performing depot-level maintenance, demilitarization, and surveillance
on conventional ammunition and special weapons. The depot currently employs less than
1,000 civilian and military personnel.

SEDA is being downsized, and will possibly be closed in the near future. The facility will
continue to be operated by civilians whose primary responsibilities will include environmental
restoration and demilitarization projects. No Army personnel or their dependents will be
housed on the depot.

The depot lies immediately west of the village of Romulus (Figure 2-1), 12 miles south of the
villages of Seneca Falls and Waterloo, and 2.5 miles north of the village of Ovid. The nearest
major cities are Syracuse and Rochester, located 60 miles northeast and northwest,
respectively. Land use in the area includes farms, dairy farms, suburban residential areas, and
some light industrial areas.

May, 1994 Page 2-1
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SENECA ASH LANDFILL FINAL ACTION MEMORANDUM

2.12 Site History

The Ash Landfill site encompasses approximately 130 acres about 2,000 feet east of the
northwestern extension of the SEDA airstrip in the southwestern portion of the 10,587-acre
SEDA. The site consists of an abandoned incinerator building and stack, a former cooling
pond, an Ash Landfill, and a nearby Non-Combustible Fill Landfill (Figure 2-2). The site is
bounded on the north by Cemetery Road, on the east by a SEDA railroad line, on the south
by undeveloped SEDA land, and on the west by the depot’s boundary. Beyond the depot’s
western boundary are farmland and residences on Smith Farm Road and along Route 96A,
with Sampson State Park near Seneca Lake is further to the west. The nearest residence is
located approximately 2,500 feet west of the landfill.

From 1941 to 1974, uncontaminated trash was burned in a series of burn pits east of the
abandoned incinerator building. The ash from the refuse burning pits was buried in the
landfill. The incinerator was built in 1974 and took the place of the open burning pits. Nearly
all of the approximately 18 tons of refuse generated per week on the depot were incinerated.
The source for the refuse was domestic waste from depot activities and family housing. Large
items which could not be burned were disposed of at the non-combustible fill landfill.

Ashes and other residues from the incinerator were temporarily disposed of in an unlined
cooling pond immediately north of the incinerator building. When the pond filled
(approximately every 18 months), the fly ash and residues were removed, transported, and
buried in the adjacent landfill east of the cooling pond. The refuse was dumped in piles and
occasionally spread and compacted. The active area of the Ash Landfill extended at least 500
feet north at the incinerator building near a bend in a dirt road, as seen in an undated aerial
photograph of the incinerator during operation. Parallel grooves at the northernmost extent
of the filled area are visible in the aerial view of the incinerator and adjacent fill area during
active operation and indicate that the fill was spread using a bulldozer or similar equipment.
The incinerator was destroyed by a fire on May 8, 1979, and the landfill was subsequently
closed. The landfill was capped with native soils of various thicknesses but has not been
closed with an engineered cover or cap.
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2.13 Site Characteristics

2.1.3.1 Geology

The site is located in the Finger Lakes region of New York, which is underlain by a broad
north-to-south trending series of rock terraces mantled by glacial till. As part of the
Appalachian Plateau, the region is underlain by a tectonically undisturbed sequence of
Paleozoic rocks consisting of shales, sandstones, conglomerates, limestones and dolostones.
Locally, the shale is soft, grey, and fissile, and is mapped as the upper member of the
Hamilton Group. The shale contains interbeds of calcareous shale and limestone.

Pleistocene age glacial till deposits overlie the shales. The till matrix, the result of glaciation,
varies locally but generally consists of horizons of unsorted silt, clay, sand, and gravel. In the
Finger Lakes region the till thickness varies from 1 to 50 meters. However, on the till plain
between Seneca and Cayuga Lake it is near the surface and generally thin (Muller and
Cadwell, 1986). The soils at the site are classified as unsorted inorganic clays, inorganic silts,
and silty sands. Gray competent shale was encountered between 6 and 14 feet below the land
surface in all borings on the site and in off-site surrounding areas. The topography slopes
consistently to the west from an elevation of 720 feet in the eastern portion of the site to 614
feet in the western portion of the site. Bedrock topographic gradients are steepest in the
eastern portion of the site (as is land surface topography) and in the southwestern portion of
the site where they shift slightly to the southwest.

A thin (1.5 to 12 feet thick) zone of gray weathered shale was encountered in almost all
locations drilled on-site. This zone is characterized by fissile shale with a large amount of
brown interstitial silt and clay. No outcrops of weathered or competent shale are exposed on
the site, however, several shale pits are located throughout the facility.

A 2 to 11 foot thick mantle of dense glacial till covers the shale on-site. The till is generally
characterized by brown to gray-brown silt, clay and fine sand with few fine to coarse gravel-
sized inclusions of weathered shale. Darian silt-loam soils,0 to 18 inches thick, are developed
over the till on-site, however, in some locations till is exposed at the surface. The surficial
soils are somewhat poorly drained and have a silt clay loam and clay sub soil. In general, the
topographic relief associated with these soils is 3 to 8%.

May, 1994 Page 2-5
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2132 Hydrogeology

The hydrogeologic properties of the site were characterized during the Phase I and Phase II
remedial investigations. A full discussion can be found in the RI and the EE/CA (Appendix
A).

The general direction of groundwater flow in the shallow aquifer isto the west toward Seneca
Lake following surface topography. Shallow aquifer elevations are approximately 655 feet in
the eastern portion of the site and drop to a low of 630 feet in the western portion of the site.

A flow direction for the deep competent shale aquifer can not be accurately determined from
the array of wells on the site since flow is through fractures in bedrock. However,
groundwater elevations in deep wells are higher in the eastern portion of the site (between
approximately 680 and 686 feet) than they are in the western portion of the site (between
approximately 630 and 634 feet) suggesting a westerly direction of flow in the deep aquifer
is likely similar to the overburden aquifer.

2.133 Area Meteorology

Table 2-1 summarizes climatological data for the SEDA area. A cool climate exists 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 the transitional seasons. Precipitation is well-distributed, averaging approximately
3 inches per month. 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.

As Table 2-1 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.

2.14 Contamination Asswsment

The results of the RI are summarized below. These activities include both screening (such
as soil gas surveys) and confirmation sampling. The primary purpose of the screening activities
was to provide information to be used in locating the soil borings. Confirmation sampling was
used to confirm the extent of the contamination and to positively identify the contaminants
present.

May, 1994 Page 2-6
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SENECA ARMY DEPOT
ASH LANDFILL
TABLE 2-1
CLIMATOLOGICAL DATA FOR SENECA ARMY DEPOT

Mean
No. of

Temperature Precip.' RE® Sky Days*

cPh Mean Mean Sunshine® Cover Partly
Moath Max. Min. Mean (In) (%) (%) (Teuths) Clear Cloudy Cloudy
Jan 309 14.0 22.5 1.88 70 35 7.5 3 7 21
Feb. 324 14.1 23.3 2.16 70 50 7.0 3 6 19
Mar. 40.6 23.4 32.0 245 70 50 7.0 4 7 20
Apr. 54.9 347 44.8 2.86 70 50 : 7.0 [ 7 17
May 66.1 429 54.5 3.17 70 50 6.5 [ 10 15
June 76.1 53.1 64.6 3.70 70 60 6.5 8 10 12
Tuly 80.7 57.2 69.0 3.46 70 60 6.0 8 13 10
Aug 78.8 55.2 67.0 3.18 70 60 6.0 8 11 12
Sept. 72.1 49.1 60.7 2.95 70 60 6.0 8 11 12
Oct. 61.2 39.5 50.3 2.80 70 50 6.0 7 8 16
Nov 47.1 314 39.3 3.15 70 30 1.5 2 [ 22
Dec. 35.1 20.4 27.8 2.57 70 30 8.0 2 5 24
Annual 56.3 36.3 46.3 3433 70 50 6.5 64 101 200

Mixing Wind

Period Height (m)! Speed (m/s)?

Morning (annual) 650 6

Morning (winter) 900 8

Morning (spring) 700 6

Morning (summer) 500 5

Morning (autumn) 600 5

Afternoon (annual) 1400 7

Afternoon (winter) 900 8

Afternoon (spring) 1600 8

Afternoon (summer) 1800 7

Afternoon (autumn) 1300 7

Mean Annual Pan Evaporation (in.)*: 35

Mean Annual Lake Evaporation (in.)*: 28

No. of episodes lasting more than 2 days (No. of episode-days)*:
Mixing Height <500 m, wind speed <2 m/s: 0(0)
Mixing Height <1000 m, wind speed <2m/s: 0(0)

No. of episodes lasting more than 5 days (No. of episode-days)*:
Mixing Height <500m, wind speed < 4 m/s: 0(0)

REFERENCES:

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

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

“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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2.14.1 Soil Gas

Three separate soil gas investigations have been carried out at the SEDA Ash Landfill. The
first was conducted by Target Environmental, Inc. (Target) under the supervision of ICF
Technology, Inc. and is included as part of the USATHAMA RI/FS submitted in March 1989.
In their investigation, Target assembled a grid over the entire Ash Landfill site in order to
identify potential hot spots. The highest concentration determined was from an area southeast
of the bend-in-the-road which contained a concentration of 11,000 ug/L of total volatiles. The
second highest soil gas value was 655 pg/L which was located at the bend in the road.

The next soil gas investigation was conducted in 1991 by MAIN. The concentration units for
this investigation was parts-per-million by volume (ppmv) expressed as TCE equivalents. This
investigation attempted to build upon the results of the Target investigation by further
investigating the known areas of contamination and identify the presence of volatiles at
geophysical anomalies previously determined. No elevated soil gas concentrations were
determined at any geophysical anomalies. The results of MAIN’s investigation correlated
reasonably well with the two elevated soil gas results of the Target investigation, however,
MAIN'’s data suggested that both the extent and magnitude of the concentration at the bend-
in-the-road area were greater than previously determined by Target. Near the bend in the
road, total volatile organics in soil gas were as high as 86.6 ppmv at SG-70. A 1 ppmv total
volatile organics isocontour encompasses an area approximately 250 feet by 175 feet (Figure
2-3). This area appeared to extend to the south toward the Ash Landfill and the incinerator
building. TCE concentrations in soil gas are also provided on Figure 2-3. The soil gas survey
clearly identified a source area for volatile organic compounds in soil (i.e.,area encompassed
by 1 ppmv isocontour). Experience from previous soil gas surveys suggest that concentration
exceeding 1 ppmv are indicative of areas where the soil is considered contaminated.

Areas identified in the Target (1989) soil gas survey with soil gas concentrations of over 100
pg/l (17 ppmv as TCE) are identified on Figure 2-3. In the southeasternmost location, a total
volatile organics concentration of approximately 11,000 ug/l (approximately 1,880 ppmv as
TCE) was detected, the highest concentration detected inthe Target (1989) survey. As a basis
for comparison, this location was sampled during MAIN’s soil gas survey (SG-14) and a
concentration of approximately 50 ppmv was determined. Differences in concentration are
not unexpected using soil gas techniques, and at this location this difference is not unexpected.
However, soil gas concentrations determined by MAIN are higher near the bend in the
unpaved road (up to 86.6 ppmv) than was previously identified by Target.
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SENECA ASH LANDFILL FINAL ACTION MEMORANDUM

As a Phase II follow-up to the MAIN soil gas survey, the next soil gas investigation was
carried out by ES (formerly MAIN) in 1993. The purpose of this investigation was to fully
delineate the two hot spots identified near the bend in the road. The original plan was to
conduct the investigation using the same methodology as that of the MAIN investigation.
However, due to heavy precipitation, the surface soils at the site were saturated, and the water
table was extremely high. This eliminated the possibility of performing soil gas, since no soil
gas is present, necessitating a change in the work plan. For this phase of the investigation,
two 2-inch-diameter, 2 foot long split spoons were driven to a depth of 4 feet. The first spoon
sample was discarded. A soil sample from approximately 10 grams, the second spoon at a
depth of 2 to 4 feet was collected and placed in a 40-ml VOA vial with a Teflon septum.
Headspace samples were collected from the vial and analyzed in a manner similar to the
analysis of the soil gas using a Photovac Model 10S-50 portable GC.

The results of this investigation are summarized in Table 2-2 and Figure 2-3. Areas of
contamination were fully delineated, and soil borings were collected both inside and outside
the areas of contamination in order to confirm the results of the investigation. The soil
headspace survey indicated two areas of contamination of approximately 38,000 and 17,000
square feet, which will be remediated as part of this removal action.

2.14.2 Soil

Volatile organic compounds were the primary contaminant of concern present in most of the
soil samples collected during drilling. The volatile organics include TCE, 1,2-DCE (total),
tetrachloroethene, 1,2-dichloroethane (one occurrence), 1,1,1-trichloroethane, chloroform, 2-
butanone, benzene, toluene, ethylbenzene, xylene, methylene chloride and acetone. The latter
two compounds were found at low levels in only six borings (two of which were background
borings) and are believed to laboratory contaminants. A summary of the laboratory data is
in the EE/CA (Appendix A). Complete data tables are in Appendix B. A full discussion of
the data can be found in the RI report.

The highest concentrations of volatile organic compounds were detected in samples from
varying depths (2 to 8 feet) in the fill of the Ash Landfill and immediately northwest of this
filled area, near the bend in the road. The highest concentration of volatile organic
compounds (669,000 ug/kg of mostly TCE) was found in the 2 to 4 foot sample in B15-91
(Figure 2-4). Generally, concentrations of total volatile organic compounds decrease in a
westward direction between boring B15-91 and B25-91 (on the western side of wetland B).
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SENECA ASH LANDFILL FINAL ACTION MEMORANDUM

The highest concentrations of total volatiles from two borings in the central-western portion
of the Ash Landfill (B10-92 and B31-91) ranged from 1,600 to 1,700 ug/kg (Figure 2-4).

The western portion of the Ash Landfill and areas near the bend in the road and wetland B
were determined to be the source areas for volatile organic compounds.

A comparison of VOCs (including 1,2-DCE and TCE) in selected soil samples from borings
at areas of high soil gas is presented in Table 2-3. In most instances when VOCs are found
in the soil gas they are also found in the soil, supporting the use of soil gas techniques to
locate source areas for volatile organic compounds.

Semivolatile organics compounds were detected in 23 borings on the site, though many of
these borings were not located near the bend in the road area which is the subject of this
removal action. Data summary tables are included in the EE/CA (Appendix A). The highest
total semivolatile concentrations and widest variety of compounds were found in samples from
B4-91 and B7-91. B4-91 is located in the north-westernmost debris pile and B7-91 is located
in the Non-Combustible Fill Landfill which are not part of this removal action.

Borings in the Ash Landfill and in the area near the bend in the road, near wetland B,
generally contain semivolatiles from the surface to the bottom of the boring, although the
concentrations in this area are not as high as those from the debris pile and Non-Combustible
Fill Landfill. Detectable concentrations of semivolatiles from this area range between 61
pg/kg in borings B28-91 and 31,970 pg/kg in B10-91. The highest concentration of
semivolatiles in this area are from two borings, B10-91 and B31-91.

Five pesticides and two PCBs were detected in several soil samples on-site. The pesticides
include heptachlor, dieldrin, 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT. The PCBs are Aroclor-1242
and Aroclor-1260. Relatively low concentrations of pesticides (18 to 250 ug/kg) were found
in borings B10-91, B15-91, B17-91, B30-91 and B31-91. The compounds 4,4’-DDE, 4-4’-DDD
and 4,4-DDT are the most common pesticides found on-site, but of these, 4,4’-DDE is the
most widespread. The highest concentration of total pesticides was found in B15-91 which had
a concentration of 250 pg/kg (exclusively 4,4’-DDE).

PCBs, Aroclor-1242 and 1260, were found only in borings B2-91, B15-91, B28-91, B30-91 and
B31-91 located in the Ash Landfill and the immediately to the northwest of the fill near the
bend in the road. The highest total PCB concentration (1,000 pg/kg of Aroclor 1242) was
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detected in the 2 to 4-foot sample in boring B31-91. Aroclor 1260 is prevalent from the
surface to 8 feet below the land surface in borings B2-91 and B15-91, located near the
northern extent of the Ash Landfill.

Three herbicides 2,4-DB, MCPP, and 2,4,5-TP (Silvex) were detected in a few samples on the
site, however, 2,4-DB and MCPP are more prevalent. These herbicides are found only in
locations where dumping of suspected solvents, debris and ash has taken place on the site.
Specifically, they were found in suspected solvent dump areas, in all three borings in and near
the three debris piles, and in the Ash Landfill area. The highest concentrations of 2,4-DB,
MCPP, and 2,4,5-TP (Silvex), detected near the bend in the road area were 410 ug/kg (at B29-
91), 13,000 pg/kg (at B10-91), and 10 ug/kg (at B10-91), respectively.

2.14.3 Groundwater

As with the soil samples, volatile organic compounds were the primary contaminants of
concern detected in the groundwater at the site. These compounds were detected in nine of
the 31 monitoring wells sampled on and off-site. The VOCs detected included TCE, 1,2-DCE
(total), vinylchloride, chloroform, 2-Butanone, xylene (total), methylene chloride, and acetone.
The latter two compounds are believed to be laboratory contaminants in most instances. TCE
and 1,2-DCE are the dominant volatile organics on the site.

The geographic distribution of total volatile organic compounds is shown in Figure 2-5. Ten
(10), 100, 1,000, 10,000 and 100,000 pg/L isocontours define a total volatiles plume that
originates in the western portion of the Ash Landfill and extends to the west in the direction
of groundwater flow.

TCE is considered as the dominant volatile organic compound on-site. Concentrations of
TCE, up to 37,000 and 11,000 ug/L in the source area (MW-44 and PT-18 respectively) and
as low as 4 and 1 ug/L near the western boundary of the site. Though these concentrations
are high, they are well below the TCE solubility (1,100 mg/l at 20°C), and the presence of
dense non-aqueous phase liquids (DNAPLS) is unlikely. No DNAPLs have been observed
in any of the wells or borings on-site.

Several daughter products of the breakdown of TCE have been observed at the site. They
include 1,2-dichloroethylene (1,2-DCE) and vinyl chloride.
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At the downgradient, western end of the plume, 1,2-DCE is the dominant volatile organic
compound where it is found at 100 and 71 pg/L in wells PT-24 and MW-29, respectively. The
shift from TCE as the predominant volatile organic compound near the source areas to the
dominance of the breakdown daughter compound 1,2-DCE at downgradient locations is
consistent with the environmental chemistry of TCE.

No semivolatile organic compounds, pesticides, PCBs, or herbicides were detected in any of
the well samples collected on and off-site.

Both unfiltered (total) and filtered (dissolved) groundwater samples were collected. Generally,
filtered metals concentrations are less than concentrations in unfiltered samples, with most
metals concentrations below the detection limit in the filtered samples.

Some of the highest unfiltered metals concentrations were obtained in well, PT-26, near the
Seneca airfield. PT-18 in the Ash Landfill also exhibits some high unfiltered concentrations
of metals, including lead (17.8 pg/L), zinc (496 pg/L), manganese (1,530 pg/L) and mercury
(0.42 pg/L). Concentrations of barium, beryllium, cadmium, chromium, lead, manganese,
vanadium and zinc occur in unfiltered samples from wells MW-29 and MW-31,

Cyanide concentrations (unfiltered only) were all below the detection limit except in PT-10
where 11.2 ug/L (just above the detection limit) were detected.

2144 Test Pits

Several test pits were dug in and around the landfill in locations where GPR characterization
of EM-31 anomalies indicated a possible pipe or drum signature. Five excavations were
performed on the Non-Combustible Fill Landfill, and five test pits were performed in and
around the Ash Landfill. Test pits completed in the bend in the road area were TP-6 and TP-
7.

Test pits were excavated to up to five feet deep using a backhoe. Upon completion all
excavated material was returned to the pit and covered. Test pit logs are included in the RI
report.

The logs from TP-6 and TP-7 indicate that the debris is mainly in the 0.5 to 4-foot range in
the soil. About 0.5 feet of topsoil covers the debris, and 3 to 5 feet of soil lie between the
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bottom of the debris and the top of the shale bedrock. Much of the debris is scattered within
the soil cover in the 0.5 to 4 foot range.

2.15 Contamination Assessment Summary

As discussed, the primary constituents of concern at the site are TCE and DCE. These are
the most prevalent compound in the soil, and the major analytes present in the groundwater.
Impacts from other chemicals such as the petroleum residues, PCBs, pesticides, and herbicides
appears to be limited to a small area near the bend in the road, since these compounds were
generally found in only a few samples.

The focus of this removal action will be to mitigate the impacts of TCE and DCE since these
are the main groundwater contaminants, and since these compounds were found in almost all
of the soil samples collected at the bend in the road. The goal of this removal action is to
remove the source of groundwater contamination. The other constituents at the site will be
addressed in the RI/FS process, which will include a baseline risk assessment.

After the soil headspace survey was completed, eight soil borings were collected just outside
the two areas identified by the soil headspace survey as the primary source of the volatile
organics. The locations of these eight borings are shown on Figure 2-4. While there were
volatile organics present in several of the soil samples collected from these borings, the
concentrations were generally well below the soil treatment criteria (see Section 3). In fact,
only one soil sample had a concentration greater than the soil cleanup objective concentration.
The soil headspace survey was effective in delineating the source area of the volatile organic
contamination.

2.1.6 National Priorities List Status

The SEDA isincluded on the federal facilities National Priorities List (NPL). This facility was
first listed July 13, 1989.

2.2 ACTIONS TO DATE
2.2.1 Previous Actions

To date, activities at the site have been limited to investigative tasks. No remedial actions
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have been implemented at the Ash Landfill as part of the IRP. The previous investigations
are summarized below and described in detail in the RI.

222 Army Pollution Abatement Program Study (USAEHA 1979)

The goal of this study was to determine the extent of leachate production and the impacts
caused by activities at the Ash Landfill site. The study included installation and sampling of
six (6) monitoring wells. The study concluded that groundwater samples from the wells
adjacent to the two disposal areas showed evidence of leachate. Maximum contaminant levels
for drinking water supplies as defined in the New York State Sanitary code were exceeded for
sulfate and color. It was also concluded that these contaminants affect aesthetic quality, but
did not represent a health hazard. Maximum contaminant levels were not exceeded for wells
downgradient from these wells. Recommendations were made to establish a monitoring
program for leachate.

223 Installation Assessment Report (USATHAMA 1980)

Areas of known or suspected waste disposal at SEDA were delineated in an Installation
Assessment (1980) performed by USATHAMA. The investigation included a records search
and interviews with current and former SEDA employees. The report identified the Ash
Landfill site as having potential for contaminant migration.

Between 1980 and 1987 USAEHA installed five additional groundwater monitoring wells in
the area of the Ash Landfill. The wells were installed to investigate the possibility of leachate
entering the groundwater. It was reported that several indicator parameters (i.e., sulfate,
chloride, specific conductance) were found in the groundwater samples collected from these
wells indicating that the landfill had impacted the groundwater quality. Groundwater
monitoring results (1986) submitted by USAEHA tfound that total organic halogens (TOX)
was present in a downgradient well on the Ash Landfill site.

224 ~ Evaluation of SWMU’s (USAEHA _1987)

In July 1987, a Groundwater Contamination Survey, was conducted by USAEHA to identify,
describe, and evaluate solid waste management units at SEDA. The Ash Landfill site was
identified in this report as having a potential for impacting groundwater. Groundwater
samples collected in March 1987 contained TCE and 1,2-DCE. It was speculated that these
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compounds were probably not due to the Ash Landfill contents but more likely associated with
the refuse burning pits. Groundwater samples from three off-site wells located less than a
quarter mile downgradient from the contaminated monitoring wells did not contain volatile
organic compounds.

225 Quarterly Groundwater Monitoring (1987-Present)

Quarterly monitoring of the wells at the Ash Landfill was conducted from 1987 through the
present. The study concluded that a plume with two main constituents, TCE and 1,2-DCE,
was present. Compounds such as chloroform, 1,2-dichloroethane, and vinyl chloride were also
detected. Subsequent groundwater sampling events from January 1990 through the present
have confirmed the presence of these volatile organic compounds in the selected wells on the
Ash Landfill site.

226 Geohydrologic Study (USAEHA 198

Soil samples were collected from eleven (11) soil borings during the USAEHA October 1987
study. Several volatile organic compounds were detected in these samples including TCE, 1-2-
DCE and vinyl chloride. The highest concentration of volatile organics was detected in BH-
29, approximately 300 feet north of the incinerator building.

227 RI/FS (USATHAMA _1989)

ICF (1989), retained by USATHAMA, undertook a Phase I Remedial Investigation (RI) of
the landfill area for USATHAMA from September 1988 to February 1989. The scope of the
site investigation included the following:

Soil sampling within the landfill area for volatile and metals analyses;

Groundwater sampling from 10 existing wells for volatile and metals analyses;
Surface water sampling;

Slug testing on several of the existing wells;

A soil-gas investigation; and

Terrain conductivity surveys using low-frequency electromagnetic (EM) induction and
ground-penetrating radar (GPR).

AN T i a

The results of the investigation are discussed in the RI, in the EE/CA (Appendix A) and
above. In general, the investigation indicated that the landfill contained fill materials and
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numerous buried metal debris. Volatile chlorinated compounds such as TCE, trans-1,2-DCE,
and chloroform were detected in the soils. Metals were detected in the soils. Groundwater
within the landfill contains volatile chlorinated hydrocarbons at levels that appear to have
caused the formation of a downgradient plume extending at least to the western limits of
SEDA property. The groundwater was investigated only in the shallow aquifer extending
down to competent bedrock at a depth of approximately 10 feet below land surface (ft-bls.)
The results of the investigation also indicated the potential presence of additional source areas
to the north of the projected limits of the landfill.

2238 RI/FS (MAIN/ES, 1990 through present)

In 1990, Chas. T. Main, Inc. (MAIN), retained by the COE, implemented an RI Workplan.
The environmental division of MAIN became the Boston office of ES, a sister company of the
Parsons Corporation in 1991. These techniques were used to further refine the magnitude of
the contamination present, and to provide data to be used for the feasibility study. Much of
the work conducted for the Phase II is described in the PSCR. The RI/FS report is currently
in preparation.

23 STATE AND LOCAL ACTIONS TO DATE

There have been no related state or local actions to date at the SEDA Ash Landfill.
However, state and local authorities have been active in reviewing the RI work plans and
reports, and have provided oversight for the field work.

24 POTENTIAL FOR CONTINUED STATE/LOCAL RESPONSE

There are no known plans for state or local response at the site. The removal action
proposed in this action memorandum will be conducted by the Army. State authorities will
continue to be given the opportunity to review and comment on site documents,
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3.0 THREATS TO PUBLIC HEALTH, WEILFARE OR THE ENVIRONMENT;
STATUTORY AND REGULATORY AUTHORITIES

The removal action program discussed in this action memorandum is proposed to address the
potential threats discussed below.

3.1 THREATS TO PUBLIC HEALTH OR WELFARE

The contamination at the SEDA Ash Landfill poses a threat to public health or welfare
through several mechanisms. The primary threat is through exposure to contaminated
groundwater. TCE and its breakdown products are already present in the groundwater, and
the contamination plume is believed to have migrated off the site. The presence of TCE and
other contaminants in the soil also pose a potential threat of airborne exposure through
volatilization or airborne particulate matter. Finally, the contaminated soil may pose a threat
through soil exposure to SEDA post personnel, or to the general public in the future should
the post property be opened to public use. The risk assessment conducted as part of the RI
indicates that the volatiles in groundwater pose a significant threat to human health. The risks
posed by the other constituents (i.e., metals, semi-volatile organics) all fall within the
acceptable ranges defined by EPA. Tables 2-5 and 2-7 in the EE/CA (Appendix A)
summarize the analytical results for the soil samples collected in the "bend in the road" area
as part of the RI. These tables include results for volatile and semivolatile organic
compounds, and metals.

32 THREATS TO THE ENVIRONMENT

The threats to the environment posed by the site have not been quantified. It is believed that
there is a threat of exposure through the air pathway or soil exposure to the significant animal
population on the site. In addition, surface water contamination from site runoff or
groundwater surface water contamination poses a threat to aquatic life.

33 ~ STATUTORY AUTHORITY

Authority for responding to releases or threats of releases from a hazardous waste site is
addressed in section 104 of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980, as amended. The Army has been delegated the response
authority for Army sites, whether or not the sites are on the National Priorities List of the
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U.S. Environmental Protection Agency (EPA). Under CERCLA section 104(b), the Army
is authorized to investigate, survey,test, or gather other data required to identify the existence,
extent, and nature of contaminants, including the extent of danger to human health or welfare
and the environment. In addition, the Army is authorized to undertake planning, engineering,
and other studies or investigations appropriate to directing response actions that prevent, limit,
or mitigate the risk to human health or welfare and the environment.

3.4 ADDITIONAL JUSTIFICATION FOR REMOVAL ACTION

In addition to potential risks identified above, the following justification is offered for the
proposed removal action:

° The State of New York has established cleanup criteria for remediation of
contaminated soils. Those guidelines indicate that remediation is appropriate for this
site since several constituents, most notably TCE and DCE exceed these criteria.

Upon completion of the removal action, the site would still be subjected to further
investigatory activities within the CERCLA process to confirm acceptable cleanup, or to
determine the requirement for additional remedial actions.
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4.0 ENDANGERMENT DETERMINATION

Actual or threatened releases of pollutants and contaminants from this site, if not addressed
by implementing the response action selected in this action memorandum, may present an
endangerment to public health, welfare, or the environment.
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5.0 PROPOSED ACTIONS AND ESTIMATED COSTS
5.1 PROPOSED ACTIONS
5.1.1 General Statement of the Removal Action Objectives

The establishment of action objectives and site-specific considerations forms a basis for
identifying and selecting appropriate action alternatives. Action objectives must:

° Protect human health and the environment
° Address contaminants of concern, exposure routes, and receptors.

Applicable or relevant and appropriate requirements (ARARs) establish cleanup standards
that can be used to define action objectives.

Several general objectives can be defined for the proposed action at the SEDA Ash Landfill.
The primary objective is to eliminate the threat of continued groundwater contamination by
removing the source of the contamination. Secondary objectives include completing all
remedial activities on site, and in a manner which minimizes exposure to workers and the
general public during the remedial activities.

5.12 Proposed Action Description

This section provides a brief summary of the removal action program and thermal desorption,
the primary technology proposed for the removal action. A more detailed discussion appears
in the EE/CA (Appendix A).

The area to be remediated is highlighted in Figure 5-1. This area was determined during the
soil headspace survey conducted by ES in April 1993. Confirmation of this area was obtained
by the collection of eight soil borings, as described in Section 2. Areas outside the contours
defined by the soil headspace survey were shown not to contain TCE, DCE, or vinyl chloride
in excess of the NYSDEC SCGs.

May, 1994 Page 5-1
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The removal action will be conducted in several steps. Figure 5-2 is a blockflow diagram
highlighting key process steps. First, the soil and debris will be excavated, and the material
stockpiled. Sheet piling will be used to control groundwater inflow and provide excavation
stability. Soil samples will be collected from the bottom and sides of the excavation and
analyzed for volatile and semivolatile organics in order to ensure that no soil remaining in the
ground exceeds the NYSDEC soil cleanup criteria. The stockpiled material willthen be sized,
and material too large to pass through the thermal desorption unit will be segregated. The
large material will then be washed in a debris washing area. After being washed, the debris
will be sent off-site to an approved nonhazardous waste landfill. The washwater will be
collected and either treated to meet SPDES requirements and discharged on-site, or shipped
off-site to a permitted TSD facility.

The material which is small enough for the thermal desorption unit will be passed through the
treatment unit. The temperature in the unit will be maintained at a minimum of 400°F. The
treated soil will be stockpiled after passing through the unit, and allowed to cool prior to
sampling. If the treated material passes the post-treatment sampling, it will be ready to be
backfilled. Any soil which fails the post-treatment sampling will be reprocessed. The treated
soil will be analyzed for volatiles and semivolatile organics, and will be sampled at a rate of
one sample per every 100 cubic yards of soil. During the initial proveout period, the sample
rate will be one sample per every 20 to 30 cubic yards of soil.

The offgas from the treatment unit will pass through several treatment units. The exact type
and order of these units will vary depending on the contractor, but in general there will be an
organic treatment unit and a particulate treatment unit. The organic treatment unit will likely
be an afterburner, or a catalytic or thermal oxidizer. Particulate control will likely consist of
a baghouse.

The treated soils will be backfilled into the excavation. Clean fill will be brought on site to
account for the debris sent off site and any other volume reductions which may occur during
treatment. The site will be brought to grade, and seeded with native vegetation.

5.13 . Contribution to Remedial Performance

The purpose of this action is to remove the source of TCE and DCE contamination at the site
and thereby reduce the potential for further contamination of soils and groundwater. While
not the primary concern of the removal action, other organics present at the site, including
semivolatiles can be treated by thermal desorption. This technology should minimize the
potential for future remedial actions.

May, 1994 Page 5-3
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5.14 Description of Alternative Technologies

The NCP requires that alternative technologies (technologies which are not land disposal) be
evaluated. Two treatment technologies which are alternative technologies to land disposal
were evaluated in detail for potential use at the SEDA Ash Landfill. These were thermal
desorption and incineration, two technologies which use heat to treat volatile organic
contamination. Offsite disposal, which was also evaluated in detail is considered a land
disposal technology. A complete description of these technologies, along with the rationale
for selecting Low Temperature Thermal Desorption is in the EE/CA (Appendix A).

5.15 Engineering Evaluation/Cost Analysis

In order to determine the appropriate remedial technology for the SEDA Ash Landfill, an
EE/CA was conducted. The EE/CA is included as Appendix A of this report. The EE/CA
contains a brief summary of the site history and the results of previous investigations.

The main focus of the EE/CA is an evaluation of the different remedial technologies. A
number of technologies were considered, with thermal desorption, SVE, incineration, and
offsite disposal evaluated in detail. A complete discussion of the evaluation process is included
in the EE/CA (Appendix A). A brief overview of thermal desorption is provided above.
5.1.6 Institutional Controls

There are no institutional controls required for this action. The requirement for institutional
controls will be addressed as part of the overall remedial action.

5.1.7 Off-Site Disposal Policy

It is anticipated that no materials classified as hazardous waste will be generated during this
removal action. All nonhazardous waste (construction debris, etc.) will be disposed in an
approved nonhazardous waste landfill.

5.1.8 Post-Removal _Site Control Activities

The depot is fenced and patrolled by armed guards to limit access.

May, 1994 Page 5-5
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5.19 QA/QC Plan

The remedial contractor will be required to develop a QA/QC plan which will be submitted
to the appropriate agencies for approval. This plan will address both detailed and broad
QA/QC issues. Detailed requirements include sampling and analytical protocols. The broader
aspects will address the procedures necessary to ensure that the excavation, sizing, debris
washing, and thermal desorption procedures are conducted for accordance with the
specifications.

Additional QA/QC will be provided by a 3rd party oversite contractor. The oversight
contractor will be responsible for monitoring the removal action activities, including taking
confirmation soil samples.

5.2 ARARs

Pursuant to section 300.415(i) of the NCP, the removal action for the site "shall,to the extent
practicable considering the exigencies of the situation, attain applicable or relevant and
appropriate requirements under federal environmental or state environmental or facility siting
laws.” ARARs are used to identify removal action objectives, formulate removal action
alternatives, govern the implementation and operation of a selected removal action, and
evaluate the appropriate extent of site cleanup.

In 40 CFR 300.5 EPA defines applicable requirements as those cleanup standards, standards
of control, and other substantive requirements, criteria, or limitations promulgated under
federal environmental or state environmental or facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance
found at a CERCLA site. Only those state standards that are identified by a state in a timely
manner and that are more stringent than federal requirements may be applicable. Relevant
and appropriate requirements are defined as those cleanup standards, standards of control, and
other substantive requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility siting laws that, while not "applicable" to a
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance
at a CERCLA site, address problems or situations sufficiently similar to those encountered at
the CERCLA site that their use is well suited to the particular site. Only those state standards
that are identified in a timely manner and are more stringent than federal requirements may
be relevant and appropriate.

May, 1994 Page 5-6
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Any standard, requirement, criterion, or limitation under any federal environmental or state
environmental or facility siting law may be either applicable or relevant and appropriate to a
specific action. The only state laws that may become ARARs are those promulgated such that
they are legally enforceable and generally applicable and equivalent to or more stringent than
federal laws. A determination of applicability is made for the requirements as a whole, whereas
a determination of relevance and appropriateness may be made for only specific portions of
a requirement. An action must comply with relevant and appropriate requirements to the
same extent as an applicable requirement with regard to substantive conditions, but need not
comply with the administrative conditions of the requirement.

Three categories of ARARs have been analyzed: chemical-specific, location-specific, and
action-specific. =~ Chemical-specific ARARs address certain contaminants or a class of
contaminants and relate to the level of contamination allowed for a specific pollutant in
various environmental media (water, soil, air). Location-specific ARARs are based on the
specific setting and nature of the site. Action-specific ARARs relate to specific actions
proposed for implementation at a site, include low temperature thermal desorption for the
treatment of soils, filtration and carbon adsorption for the treatment of groundwater and
carbon adsorption of catalytic incineration for the treatment of air. A full discussion of the
potential ARARs for this removal action are in the EE/CA (Appendix A). Listed below are
the ARARs specific to the selected technology.

5.2.1 Chemical-Specific ARARs

Chemical-specific ARARs are usually health or risk-based standards limiting the concentration
of a chemical found in or discharged to the environment. They govern the extent of site
remediation by providing actual cleanup levels, or the basis for calculating such levels for
specific media. These requirements also apply to air emissions during the removal action. A
number of federal and state regulations may be used for this site. These include the following:

Air Quality
] 40 CFR part 50.12 (applicable): Ambient Air Quality Standard for Lead. Lead

concentrations in the ambient air shall not exceed 1.5 micrograms lead per cubic meter
of air, 90-day average.

May, 1994 Page 5-7
K:\Seneca\Action.Mem\Section.5



SENECA

ASH LANDFILL FINAL ACTION MEMORANDUM

40 CFR part 50.6 (applicable): Ambient Air Quality Standard for PM-10. PM-10
concentrations in the ambient air shall not exceed the following: 24—hour average, 150
micrograms per cubic meter of air; annual average, 50 micrograms per cubic meter of

air.

40 CFR part 61 (applicable and relevant and appropriate):  National Emission
Standards for Hazardous Air Pollutants. This regulation requires the minimization of
emissions, specifies emissions tests and monitoring requirements, and sets limits on
several hazardous air pollutants.

40 CFR part 58 (applicable): Ambient Air Quality Surveillance. This part defines
quality assurance requirements, monitoring methods, instrument siting, and operating
schedule for ambient air quality surveillance.

40 CFR part 52 (applicable): Approval and Promulgation of Implementation Plans.
This part defines general provisions for the contents of state implementation plans
(SIPs).

6 NYCRR part 256 (applicable): Air Quality Classification System. This regulation
defines four general levels of social and economic development for geographical areas
in New York. SEDA is Level II.

6 NYCRR subpart 257-1 (applicable): Air Quality Standards General.

6 NYCRR subpart 257-3 (applicable): Air Quality Standards-Particulates. Suspended
particulates shall not exceed 250 mg/m® more than once a year. Annual standard -55
pg/m?, 30-day standard - 100 pug/m’, 60-day standard - 85 ug/m’, 90-day standard - 80
pg/m®, standard for settleable solids - 50 percent of the values of the 30 day average
concentrations shall not exceed 0.30 mg/cm*/mo; - 84 percent shall not except 0.45
mg/cm%mo.

6 NYCRR subpart 257-6 (applicable): Air Quality Standards - Hydrocarbons (non
methane). Three hour standard measured from 6 to 9 am - 0.24 ppm.

May, 1994
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NYSDEC Air Guide - 1 (TBC): This document provides guidance for the control of
toxic ambient air contaminants in New York state including guidance on the following
contaminants of concern.

Trichloroethene - 33,000 ug/m’ SGC; 4.5 E-01 pg/m* AGC
Dichloroethene - 14,000 ug/m® SGC; 1900.0 ug/m* AGC
Vinyl Chloride - 1300 pg/m® SGC; 2.0 E -02 pg/m* AGC

Water Quality

There are a number of water quality standards which are potential ARARs for this removal
action. These are summarized in Table 3-1 of the EE/CA (Appendix A) and described below.

] 40 CFR part 131 (applicable): Water Quality Standards. This part implements
section 101 of the Clean Water Act (CWA), which specifies the national goals of
eliminating the discharge of pollutants, prohibiting the discharge of toxic pollutants
in toxic amounts, and implementing programs for control of nonpoint sources.

] 40 CFR part 131.12 (applicable): Antidegradation Policy. Establishes standards to
prevent a body of water which has an existing high standard from degrading to a lower
standard.

. 40 CFR part 141 (applicable): National Primary Drinking Water Regulations. This
part establishes primary drinking water regulators pursuant to Section 1412 of the
Public Health Service Act as amended by the Safe Drinking Water Act.

] 40 CFR part 141.11 (applicable): Maximum Inorganic Chemical Contaminant Levels.
This section establishes maximum contaminant levels (MCLs) for inorganic chemicals
including the following:

Constituent . Level mg/L
Arsenic 0.05
Barium 1.0
Cadmium 0.010
Chromium 0.05
Lead 0.05
May, 1994 Page 5-9

K:\Seneca\Action.Mem\Section.5



SENECA ASH LANDFILL FINA! ACTION MEMORANDUM

Mercury 0.002
Selenium 0.01

° 40 CFR part 141.12 (applicable): Maximum Organic Chemical Contaminant
Levels. This section establishes MCLs for organic chemicals including the

following:
Constituent Level mg/L
TCE 0.005
Benzene 0.005
Total trihalomethanes 0.10

° 40 CFR part 264 subpart F (relevant and appropriate): Releases from Solid Waste
Management Units. Standards for protection of groundwater are established under
this citation.

° 40 CFR Part 403 (applicable): Pretreatment Standards for the Discharge of Treated
Site Water to a Publicly Owned Treatment Works (POTW). This part establish
pretreatment standards for the discharge of wastewater to POTWs.

o 6 NYCRR Chapter X (relevant and appropriate): This chapter establishes the
requirements of the State Pollutant Discharge Elimination System.

o 6 NYCRR Subparts 701 and 702 (applicable): These subparts establish surface water
standards for protection of drinking water and aquatic life.

° 6 NYCRR Subpart 703 (applicable): This subpart establishes groundwater standards
specified to protect groundwater for drinking water purposes.

o 6 NYCRR Subpart 375 (relevant and appropriate): This subpart contains the New
York State rules for inactive hazardous waste disposal sites.

° 6 NYCRR Subpart 373-2.6 and 373-2.11 (applicable): This regulation requires
groundwater monitoring for releases from solid waste management units.

May, 1994 Page 5-10
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522

6 NYCRR Subpart 373-2 (relevant and appropriate): This regulation establishes
postclosure care and groundwater monitoring requirements.

10 NYCRR Part 5 (relevant and appropriate): This regulation establishes criteria for
drinking water supplies. Specifically, the NYSDOH MCL for lead is 0.015 mg/L.

NYSDEC Tags 1.1.1 (relevant and appropriate): This document compiles water
quality standards and guidance values for use in NYSDEC program.

Soil Quality

6 NYCRR Subpart 375 (relevant and appropriate): This subpart contains the New
York State rules for inactive hazardous waste disposal sites. Specifically, cleanup levels
for hazardous constituents in soil have been proposed by the State of New York
(NYSDEC TAGM #HWR-92-4046). The primary chemicals of concern at the SEDA
Ash Landfill for this removal action are chlorinated hydrocarbons, specifically TCE,
DCE, and vinyl chloride, though several other compounds exceed the target cleanup
levels. For this project, the following TAGM values apply:

TCE 0.7 mg/kg
DCE 0.3 mg/kg

40 CFR 268 Land Disposal Requirements (applicable). These regulations provide the
treatment requirements for land disposal of hazardous wastes. Since the wastes are
potentially TC hazardous due to concentrations of TCE and lead, treatment standards
for D008 (lead) and D040 (TCE) may apply. Soils can be tested to determine if the
TCLP extracts exceed the regulatory limits of 5.0 mg/L for lead and 0.5 mg/L for TCE.
It should be noted that soils meeting the TCE TAGM of 0.7 mg/kg will have a
maximum TC extract concentration of 0.035 mg/L, which is well below the TC
regulatory limit.

Location-Specific ARARs

Location-specific ARARs govern natural site features such as wetlands, floodplains, and
sensitive ecosystems, and manmade features such as landfills, disposal areas, and places of
historic or archaeological significance. These ARARs generally restrict the concentration of
hazardous substances or the conduct of activities based solely on the particular characteristics

May, 1994
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or location of the site. Federal and State regulations which may apply to this removal action
include the following:

Endangered Species

° 40 CFR part 257.3-2 (relevant and appropriate): Facilities or practices shall not cause
or contribute to the taking of any endangered or threatened species.

Location Standards

L] 40 CFR part 264.18 (relevant and appropriate): Location Standards for Hazardous
Waste Facilities. The general requirements for locating a hazardous treatment,
storage, or disposal facility are found in this section. They include provisions for
seismic considerations and floodplains.

° 40 CFR part 241.202 (applicable): Site selection shall be consistent with public health
and welfare. It shall also be consistent with land-use plans and air and water quality
standards.

Antiquities
° 16 USC part 469a-1 (applicable): The Archaeological and Historic Preservation Act

requires that action be taken to recover and preserve artifacts.

L] 36 CFR part 800 (relevant and appropriate): Action must be taken to preserve
historic properties. Actions must be planned to minimize harm to national historic
landmarks.

523 Action-Specific ARARs

Action-specific ARARs are usually technology- or activity-based- limitations that control
actions at hazardous waste sites. Action-specific ARARs generally set performance or design
standards, controls, or restrictions on particular types of activities. To develop technically
feasible alternatives, applicable performance or design standards must be considered during
the development of all removal alternatives. Action-specific ARARs are applicable to this site.
The action-specific ARARs to be used will be determined by the Army based upon the
technology chosen. Federal and State regulations which may apply include the following:

May, 1994 Page 5-12
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Solid Waste Management

There should be very little solid waste generated as a result of this removal action. One
possible waste would be spent carbon canisters. The remedial contractor would be responsible
to dispose or regenerate the canisters off-site.

Hazardous Waste Management

No hazardous wastes should be generated as a result of this action; however, if hazardous
wastes were generated, they would be disposed of in accordance with 40 CFR Parts 264 and
265.

° 40 CFR 268 Land Dispoal Restrictions (applicable). These regulations provide the
requirements for land disposal of the treatment residuals from the treatment of
hazardous waste.

Occupational Health and Safety Administration

o 29 CFR part 1910.50 (applicable): Occupational Noise. No worker shall be exposed
to noise levels in excess of the levels specified in this regulation.

Transportation of Hazardous Waste

° 40 CFR 268 (applicable). This section contains the notification requirements for
transport of land-disposal restricted wastes.

. 49 CFR Part 171 (applicable): General information, regulations, and definitions. This
regulation prescribes the requirements of the DOT governing the transportation of
hazardous material.

. 40 CFR Part 172 (applicable):  Hazardous materials table, special provisions,
Hazardous Materials Communications, Emergency Response Information, and Training
requirements. This regulation lists and classifies those materials which the DOT has
designated to be hazardous materials for the purpose of transportation and prescribes
the requirements for shipping papers, package marking, labeling and transport vehicle
placarding applicable to the shipment and transportation of those hazardous materials.

May, 1994 Page 5-13
. K:\Seneca\Action.Mem\Section. 5



SENECA ASH LANDFILL FINAL ACTION MEMORANDUM

. 49 CFR Part 177 (applicable): Carriage by Public Highway. This regulation prescribes
requirements that are applicable to the acceptance and transportation of hazardous
materials by private, common, or contract carriers by motor vehicle.

Incineration

. 40 CFR Part 264 Subpart O and 6 NYCRR Subpart 373-2.15 are not applicable or
relevant and appropriate for the catalytic incineration of SVE off-gases.

53 PROJECT SCHEDULE

The overall project schedule is shown in Figure 5-2 of the EE/CA. The total duration for the
removal action after regulatory approval is several months. It is anticipated that this project
will be put out for bid in February 1994 and that removal action willbe completed by October
1994.

54 ESTIMATED COSTS

The following cost estimate for thermal desorption is based upon a preliminary estimate
provided by Canonie which was one of three vendors that provided a cost estimate. A more
detailed cost estimate willbe prepared in accordance with details and format of the Huntsville
Division Design Manual for Architect Engineers. It should be noted that long-term
groundwater monitoring is not part of this estimate. Groundwater at the Ash Landfill will be
addressed through a separate removal or remedial action.

Task Cost
1. Work Plan, Health and Safety Plan
2. Permitting, Mobilization
3. Offsite Disposal of Spent Carbon
4, Site Restoration
5. Demobilization
May, 1994 Page 5-14
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. 49 CFR Part 177 (applicable): Carriage by Public Highway. This regulation prescribes
requirements that are applicable to the acceptance and transportation of hazardous
materials by private, common, or contract carriers by motor vehicle.

Incineration

. 40 CFR Part 264 Subpart O and 6 NYCRR Subpart 373-2.15 are not applicable or
relevant and appropriate for the catalytic incineration of SVE off-gases.

53 PROJECT SCHEDULE

The overall project schedule is shown in Figure 5-2 of the EE/CA. The total duration for the
removal action after regulatory approval is several months. It is anticipated that this project
will be put out for bid in February 1994 and that removal action willbe completed by October
1994.

5.4 ESTIMATED COSTS

The following cost estimate for thermal desorption is based upon a preliminary estimate
provided by Canonie which was one of three vendors that provided a cost estimate. A more
detailed cost estimate willbe prepared in accordance with details and format of the Huntsville
Division Design Manual for Architect Engineers. It should be noted that long-term
groundwater monitoring is not part of this estimate. Groundwater at the Ash Landfill will be
addressed through a separate removal or remedial action.

Task Cost
1. Work Plan, Health and Safety Plan
2. Permitting, Mobilization
3. Offsite Disposal of Spent Carbon
4, Site Restoration
5. Demobilization
SUBTOTAL (items 1 through 5) $450,000
May, 1994 | Page 5-14
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6. Excavation
7. Material Handling
8. Thermal Treatment
9. Confirmational Sampling
10. Air Monitoring
SUBTOTAL (items 6 through 10) $2,280,000
SUBTOTAL $2,730,000
Contingency (10%) 273,000
Oversight 150,000
TOTAL $3,153,000
May, 1994 Page 5-15
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6.0 EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE
DELAYED OR NOT TAKEN

If this removal action is delayed or not taken, several changes in site conditions would occur:

o Some lateral and vertical migration of the contaminants can be expected. The
migration could occur through several mechanisms, including transport of water-soluble
constituents through infiltration or runoff. = Groundwater at the site is already
contaminated, and this contamination will likely worsen over time should the source
remain in the soils.

° The contamination in the soil is likely to migrate slowly over time. Much of the
contamination is at or near the water table, and can be carried in the water.

May, 1994 Page 6-1
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7.0 OUTSTANDING POLICY ISSUES

This section is not applicable to this removal action since the lead agency for this site is the
Army, and not the EPA or NYSDEC.

May, 1994 Page 7-1
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8.0 ENFORCEMENT

This section is not applicable to this removal action since the lead agency, the Army is the
Principle Responsible Party for this site, and is taking responsibility for the removal action.

May, 1994 Page 8-1
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9.0 RECOMMENDATION

The remedial technique recommended for this site is thermal desorption. This technology has
been effective at other sites with similar contamination. In addition, this technology can be
implemented quickly, is cost-eftective, can treat the other constituents present at the site, and
can be completed in a timely manner.

This decision document represents the selected removal action for the Seneca Army Depot
Ash Landfill located in Romulus, New York, developed in accordance with CERCLA as
amended, and not inconsistent with the NCP. This decision is based on the administrative
record for the site.

May, 1994 Page 9-1|
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CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations
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DOD Department of Defense

DOT Department of Transportation

EE/CA Engineering evaluation/cost analysis
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ES Engineering-Science, Inc.
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IRP Installation restoration program

m meter

m/s meter per second

MAIN Parsons-Main, Inc.
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MCPP (+)-2-(4-chloro-2-methylphenoxy)-propanoic  acid
pnglkg micrograms per kilogram

ug/L micrograms per liter

mg/kg milligrams per kilogram

mg/L milligrams per liter

ML Non Plastic or Low Plasticity Fines Low Liquid Limit
Mw Monitoring well

MSL Mean Sea Level

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NOAA National Oceanic and Atmospheric Administration
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1.0 INTRODUCTION

1.1 PURPOSE, SCOPE, AND OBJECTIVES

This Engineering Evaluation/Cost Analysis (EE/CA) has been prepared for the Ash Landfill
site at the Seneca Army Depot (SEDA) by Engineering-Science (ES) in support of the
proposed removal action for soils at the SEDA Ash Landfill. ES has been retained by the
United States Army Corps of Engineers (USACE) Huntsville Division as part of their
remedial response activities under the Comprehensive Environmental Responsibility,
Compensation, and Liability Act (CERCLA) to perform these activities.

This report is based on the finding of the remedial investigation (RI) conducted at the SEDA
Ash Landfill. Activities conducted as part of the RI included: soil gas surveys, soil borings
to gather stratigraphic information, soil samples for analytical testing, construction of
piezometers to determine groundwater flow direction, and construction and sampling of
overburden and bedrock groundwater monitoring wells.

The purpose of this remedial action is to mitigate the soure of Trichloroethene (TCE) and
Dichloroethene (DCE) inthe "bend-in-the-road" area adjacent to the Ash Landfill and thereby
reduce the chance of further degradation of soils and groundwater. Other potential
constituents of concern identitied in the RI, including metals and PAHs are not the focus on
this action.

The removal action will be completed in parallel to the RI/FS process, between the RI and
the Feasibility Study (FS). Once this remedial action is complete, this site will return to the
RI/FS process. This expidited remedial action is part of an Army approach to streamline the
RI/FS process where possible. The outcome of this action will then be incorporated into the
final Record of Decision (ROD) document. If following the risk assessment, unacceptable risk
remains, additional remedial actions may be considered.

As an expedited FS, the EE/CA is an evaluation of the removal action alternatives for a site.
The purpose’ of the EE/CA is to present the following:

° Assess the study area characteristics and justify the need for a removal action
° Identify removal action objectives
May, 1994 Page 1-1
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Identify removal action technologies
Evaluate removal action technologies
L Propose a removal action which will achieve the removal action objectives.

Additionally, the EE/CA serves as a basis for the action memorandum and the design the
removal action. The action memorandum documents the need for a removal action and the
decision process leading to a removal action.

The overall objective of a removal action is to eliminate or reduce the threats to human health
or to the environment. The primary threat from the soil at this site is the potential for
uncontrolled releases of hazardous constituents from the subsoils to the groundwater. The
removal and/or proper treatment of these soils are necessary for the protection of human
health and the environment.

1.2 STATUTORY AUTHORITY

Authority for responding to releases or threats of releases from a hazardous waste site is
addressed in section 104 of CERCLA, as amended. The Army has been delegated the
response authority for Army sites, whether or not the sites are on the National Priorities List
of the U.S. Environmental Protection Agency (EPA). Under CERCLA Section 104(b), the
Army is authorized to investigate, survey, test, or gather other data required to identify the
existence, extent, and nature of contaminants, including the extent of danger to human health
or welfare and the environment. In addition, the Army is authorized to undertake planning,
engineering, and other studies or investigations appropriate to directing response actions that
prevent, limit, or mitigate the risk to human health or welfare and the environment.

May, 1994 Page 1-2
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2.0 SITE CHARACTERIZATION
2.1 BASE DESCRIPTION AND HISTORY

This section provides a brief overview of SEDA and site background information. A more
detailed discussion can be found in the RI report (USATHAMA, 1989) and the Remedial
Investigation (RI) for the Ash Landfill (ES, 1993).

The SEDA facility is situated on the western flank of a topographic high between Cayuga and
Seneca lakes in the Finger Lakes region of central New York (Figure 2-1). Within the SEDA
is the approximately 130 acre Ash Landfill site, located about 2,000 feet east of the
northwestern extension of the SEDA airstrip in the southwestern portion of the 10,587-acre
SEDA facility in Romulus, New York (Figure 2-2). The SEDA was constructed in 1941 and
has been owned by the United States Government and operated by the Department of the
Army since this time. The post generally consists of an elongated central area for storage of
ammunitions and weaponry in quonset-style buildings, an operations and administration area
in the eastern portion, and an army barracks area at the north end of the depot. The base
was expanded to encompass a 1,524-meter airstrip, formerly the Sampson Air Force Base. The
mission of the SEDA has been primarily the management of munitions. Currently, SEDA is
used for the following purposes: 1) receiving, storing, and distributing ammunition and
explosives, 2) providing receipt, storage, and distribution of items that support special weapons
and 3) performing depot-level maintenance, demilitarization, and surveillance on conventional
ammunition and special weapons. The depot formerly employed approximately 1,000 civilian
and military personnel. Within the last year the facility has undergone a downsizing and no
longer houses a large contingent of military personnel.

The site consists of an abandoned incinerator building and stack (Building 2207), a former
cooling pond, an ash landfill, and a nearby Non-Combustible Fill Landfill (Figure 2-3). The
site is bounded on the north by Cemetery Road, on the east by a SEDA railroad line, on the
south by undeveloped SEDA land, and on the west by the depot’s boundary. Beyond the
depot’s western boundary are farmland and residences on Smith Farm Road and along Route
96A. Sampson State Park near Seneca Lake is further to the west.

From 1941 to 1974, uncontaminated trash was burned in a series of burn areas east of the
abandoned incinerator building. According to the AEHA Interim Final Report, Groundwater
Contamination Survey No. 38-26-0868-88 (July 1987), during this same period

May, 1994 Page 2-1
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of time (1941 until the late 1950’s or early 1960’s) the ash from the refuse burning areas was
buried in the landfill.

The incinerator, built in 1974, was a multiple chamber, batch-fed unit which burned rubbish
and garbage. Nearly all of the approximately 18 tons of refuse generated per week on the
depot were incinerated. The source for the refuse was domestic waste from depot activities
and family housing. Large items which could not be burned were disposed of at the
Non-Combustible Fill Landfill. The Non-Combustible Fill Landfill was used from 1969
through 1977.

Ashes and other residues from the incinerator were temporarily disposed of in an unlined
cooling pond immediately north of the incinerator building. The cooling pond consisted of
an unlined depression approximately 50 feet in diameter and approximately 6 to 8 feet deep.
When the pond filled (approximately every 18 months), the flyash and residues were removed,
transported, and buried in the adjacent landfill east of the cooling pond. The refuse was
dumped in piles and occasionally spread and compacted. The active area of the Ash Landfill
extended at least 500 feet north at the incinerator building near a bend in a dirt road, based
on an undated aerial photograph of the incinerator during operation. Parallel grooves at the
northernmost extent of the filled area are visible in the aerial view of the incinerator and
adjacent fill area during active operation and indicate that the fill was spread using a bulldozer
or similar equipment. The incinerator was destroyed by a fire on May 8, 1979, and the landfill
was subsequently closed. The landfill was covered with native soils of various thicknesses but
has not been closed with an engineered cover or cap.

A grease pit disposal area near the eastern boundary of the site was used for disposal of
cooking grease.

2.2 REGIONAL GEOLOGICAL AND HYDROGEOLOGICAL SETTING

2.2.1 Regional Geology

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock
terraces mantled by glacial till. As part of the Appalachian Plateau, the region is underlain
by a tectonically undisturbed sequence of Paleozoic rocks consisting of shales, sandstones,
conglomerates, limestones, and dolostones. Figure 2-4 shows the regional geology of Seneca

May, 1994 Page 2-5
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County. In the vicinity of SEDA, Devonian age (385 million years bp) black shale of the
Hamilton group is monoclinally folded and dips gently to the south. No evidence of faulting
or folding of the sediments is present.

Pleistocene age glacial till deposits overlie the shales. The till matrix, the result of glaciation,
varies locally but generally consists of horizons of unsorted silt, clay, sand, and gravel. In the
Finger Lakes region of New York, the till thickness varies from 1 to 50 meters. However, on
the till plain between Seneca and Cayuga Lake it is near the surface and generally thin
(Muller and Cadwell, 1986). In the central and eastern portions of SEDA the till is thin and
bedrock is exposed or within 1 meter of the surface in some locations. The soils at the site
are classified as unsorted inorganic clays, inorganic silts, and silty sands. In general, the
topographic relief associated with these soils is 3 to 8%.

222 Regional Hydrogeology

Regionally, four distinct hydrologic units have been identified within Seneca County. These
include two distinct shale formations, a series of limestone units, and unconsolidated beds of
Pleistocene glacial till. 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 are used for domestic or farm supply and the average daily withdrawal is approximately
500 gallons. About 5 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. Because the hardness of the groundwater is objectionable to the industrial and
commercial establishments operating within the villages, both villages utilize surface water 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 till aquifer would be expected to flow in a direction consistent with the ground
surface elevations. Geologic cross-sections from Seneca Lake and Cayuga Lake have been
constructed by the State of New York, (Mazola, A.J., 1951 and Crain, L.J., 1974). This
information suggests that a groundwater divide exists approximately halfway between the two

May, 1994 Page 2-7
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finger lakes. SEDA is located on the western slope of this divide and, therefore, regional
surficial groundwater is expected to flow westward toward Seneca Lake.

Most of the groundwater in Seneca County is derived from precipitation that falls on the land
surface and percolates into surficial deposits (Mazola, 1951). Three geologic strata have been
used to produce water for both domestic and agricultural purposes. These include the
following: 1) a bedrock aquifer, which in this area is predominantly shale; 2) an overburden
aquifer, which includes Pleistocene deposits (glacial till); and 3) a deep aquifer present within
beds of limestone present within the underlying shale.

The geologic information reviewed indicates that the upper portions of the shale formation
would be expected to yield small supplies of water which would be adequate for domestic use.
For mid-Devonian shales such as those of Hamilton group, the average yields (i.e.,vless than
15 gpm), are consistent with what would be expected for shales (LaSala, 1968). The deeperr
portions of the shale formation, have provided yields up to 150 gpm due to the occurrence of
limestone cavities. Very few wells in the region adjacent to SEDA utilize the limestone as a
source of water, which may be due to the drilling depths required to intercept this water.
Drilling depths of 600 to 700 feet are required to obtain water from the limestone.

23 SITE-SPECIFIC GEOLOGY

The site geology is characterized by gray Devonian shale with a thin weathered zone where
it contacts the overlying mantle of Pleistocene glacial till. This stratigraphy is consistent over
the entire site.

2.3.1 Competent and Weathered Shale

Gray competent shale was encountered between 6 and 14 feet below the land surface in all
borings on the site and in the off-site surrounding areas. The bedrock topography slopes
consistently to the west from an elevation of 720 feet in the eastern portion of the site to 614
feet MSL in the western portion of the site. Bedrock topographic gradients are steepest in
the eastern portion of the site (as is the land surface topography).

A thin (1.5 to 12 feet thick) zone of gray weathered shale was encountered in all locations
drilled on-site. This zone is characterized by fissile shale with a large amount of brown

May, 1994 Page 2-8
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interstitial silt and clay. The thickness of the weathered shale varies throughout the site with
the greatest thickness occurring approximately 260 feet west of the incinerator building and
the least thick area occurring approximately 400 feet north of the incinerator building. A
small weathered shale trough with a northeast-southeast oriented axis is located south of the
incinerator building area and culminates at the thickest portion of the weathered shale near
monitoring well PT-20 (Figure 2-3). The transition from the competent weathered shale is
sharp based on drilling characteristics. No outcrops of weathered or competent shale are
exposed on the site.

23.2 Glacial Till

A 2 to 11 foot thick mantle of dense glacial till covers the shale on-site. The till is generally
characterized by brown to gray-brown silt, clay, and fine sand with few fine to coarse
gravel-sized inclusions of weathered shale. Larger diameter weathered shale clasts (as large
as 6 inches in diameter) are more prevalent in basal portions of the till and are probably
ripped-up clasts removed by the once active glacier. The general Unified Soil Classification
System description of the till on-site is as follows: clay-silt, brown; slightly plastic, small
percentage of fine to medium sand, small percentage of fine to coarse gravel-sized gray shale
clasts, dense, and mostly dry in place, till (ML) - USCS Designation.

Darian silt-loam soils, 0 to 18 inches thick, are developed over the till on-site; however, in
some locations the till is exposed at the surface. The surficial soils are somewhat poorly
drained and have a silt clay loam and clay subsoil. The topographic relief associated with these
soils is 3 to 8%.

2.3.3 Cross-Sections

Three site-wide geologic cross-sections were constructed, along with two cross-sections devoted
exclusively to the bend in the road area. The locations of the site-wide cross-sections are
shown in Figure 2-5. East-west Cross sections A-A’ and north-south Cross-sections B-B’ and
C-C’ show the consistent till-weathered shale-competent shale stratigraphy beneath the site
based on data from borings and monitoring wells (Figure 2-6 through 2-8). The scale of the
sections did not permit identification of the soil horizon. Cross-section A-A’ illustrates the
variable thickness of the weathered shale and the relatively uniform thickness of the till, which
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SENECA ASH LANDFILL FINAL EE/CA

appears to thicken in the western portion of the site. The actual ash landfill containing
incinerator ash, and up to 4 feet-thick, is shown on Sections A-A’ and B-B’.

The locations of the bend in the road cross-sections are shown on Figure 2-9. These sections
(Figures 2-10 and 2-11) cut north-south, E-E and northeast-southwest, D-D, across the areas
of interest. The depth to bedrock is approximately 8 feet in the bend in the road area and
identify the extent of the fill from the Ash Landfill. The material to be remediated consists
primarily of glacial till and weathered shale, with small quantities of fill in the former ash
landfill.

234 Filled Areas

Several filled areas exist on the site. These include the former Ash Landfill, numerous debris
piles and the Non-Combustible Fill Landfill. The approximately 600 by 300 foot Ash Landfill
is presented in cross-section on Figure 2-6. This ash fill is defined by the slightly higher
elevation in this area. The three debris piles north and northeast of the Ash Landfill are at
slightly higher elevations (1 to 2 feet) relative to the surrounding areas; this is especially
evident at the easternmost debris pile. The Non-Combustible Fill Landfill, located across
West Smith Farm Road, is a wedge of fill that originates south of boring B6-91 and thickens
to the west to a point approximately 150 feet beyond boring B7-91. It is defined by the
topographic expression of the fill which has a total relief of about 14 feet at the western toe.
This fill is underlain by thin horizons of till and weathered shale, below which is competent
shale.

24 SITE-SPECIFIC HYDROGEOLOGY

24.1 Introduction

The hydrogeologic properties of the site were characterized during the RI. This section
presents these results and addresses topics such as saturated thickness, horizontal and vertical

direction of groundwater flow, groundwater gradients, hydraulic conductivities of shallow and
deep aquifers, and groundwater velocity on-site.
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SENECA ASH LANDFILL FINAL EE/CA

242 Saturated Thickness of Shallow Aquifer

Representative saturated thicknesses in all on-site monitoring wells are indicated in Table 2-1.
The average saturated thickness in the shallow aquifer is 8.7 feet based on January 7, 1992
depth to water measurements. Generally, saturated thicknesses are greatest in the eastern and
southwestern portions of the site. The saturated thickness in wells PT-12 and PT-18, the two
wells located the closest to the bend in the road area ranged from 3.9 to 8.2 feet for PT-12
and 2.5to0 5.9 feet for PT-18.

Historically, saturated thickness has fluctuated widely on the site based on depth to water
measurements made during past groundwater sampling events (Table 2-1). A comparison of
saturated thicknesses from September 1990 and January 1992 yields an average difference of
4.76 feet. The September 1990 data indicates an absence of a shallow aquifer in the area of
MW-29 and aquifer thicknesses of less than 2 feet in many locations on the site.

243 Groundwater Flow Directions - Shallow Aquifer

A groundwater topography map was constructed based on depth to water measurements
(Figure 2-12). The map indicates that the general direction of groundwater flow in the
shallow aquifer is to the west toward Seneca Lake roughly mimicking surface topography.
Shallow aquifer elevations are approximately 655 feet mgl in the eastern portion of the site
and drop to a low of 630 feet mgl in the western portion of the site.

The groundwater gradient between wells PT-18 and PT-17 was calculated to be 0.021 feet per
foot based on depth to water measurements made on January 7, 1992. Groundwater flow

contours indicate that there is a consistent gradient over the entire site.

244 Groundwater Flow Directions - Deep Agquifer

Groundwater elevations in deep bedrock wells are higher in the eastern portion of the site
(between approximately 680 and 686 feet mgl) than they are in the western portion of the site
(between approximately 630 and 634 feet mgl) suggesting that a westerly direction of flow in
the deep aquifer is likely.
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SENECA ASH LANDFILL FINAL EE/CA

While these data suggest a westerly direction of groundwater flow, the exact size and
orientation of fractures in the shale on the site are uncertain and may significantly influence
the flow direction. Mazola (1951) recognized two distinct sets of joints in the area. The main
set, termed dip joints, appears to be in the form of two conjugate shear planes that intersect
to form acute angles ranging from 10° to 30°. The mean direction of the dip joints ranges
from North 15° to 30° East to North 30° to 45° West. Strike joints at right angles to the dip
joints trend from North 50° East to North 70° East and are spaced from 1 inch to 4 feet apart.
The dip of the joint planes ranges from 46° to nearly vertical. In addition, most of the joints
in the beds of the shale are filled with clay or fine silt which may inhibit groundwater tlow.

2.4.5 Vertical Connection Between Shallow and Deep Aquifers

Vertical connection tests on paired wells PT-16 and MW-38D, and MW-36 and MW-35D
indicate that there is a measurable drawdown in the shallow wells screened in the till and
weathered shale when water is purged from their respective paired deep wells screened in
competent shale.

Water level measurements from three different dates indicate that there is a downward vertical
gradient in the area of PT-16 and MW-38D well cluster where an average head ditference of
+0.43 feet was calculated. This suggests that downward component of groundwater tlow into
the deep aquifer exists. Topographically and hydrologically downgradient from this location,
a weaker upward movement of groundwater was measured in the area of the MW-36 and
MW-35D well cluster where an average head difference of -0.13 feet was calculated.

Based on this data, downward movement of groundwater occurs from the shallow
till/weathered shale aquifer into the upper portions of the competent shale aquifer; however,
in deeper portions of the competent shale aquifer groundwater movement is upward, possibly
driven by the topographic highs between Seneca and Cayuga Lakes. It is likely that the size
and distribution of fractures ultimately controls the relative movement of groundwater seepage
in this aquifer. There is a 51 foot difference in hydraulic head in the competent shale aquiter
between eastern and western portions of the site, based on an average elevation between the
two deep wells in each area (MW-38D and MW-35D, and MW-4D and MW-42D) as
measured on January 7, 1992. The large differences in piezometric head suggests that
movement in the shale aquifier is to the west.
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SENECA ASH LANDFILL FINAL EE/CA

2.4.6 Hydraulic Conductivities

Hydraulic conductivities were determined for both the shallow and deep aquifers at the Ash
Landfill site (Table 2-2). Hydraulic conductivities for wells screened in the shallow
till/weathered shale aquifer were determined using the method of Bouwer and Rice (1976).
Average hydraulic conductivity values for the shallow aquifer range from 6.6 x 10 cm/sec to
3.0x 10* cm/sec. Average hydraulic conductivity values for the deep aquifer range from 9.0
x 10%to 1.7x 10™. The average hydraulic conductivities for the shallow and deep aquifers are
1.4 x 10* and 4.0 x 10 cm/sec, respectively (Table 2-2).

By comparison, published hydraulic conductivity values for till or representatively similar
materials include the following: 1) 0.49 m/day (5.67 x 10* cm/sec) for a repacked
predominantly sandy till (Todd, 1976), and 2) from 102 to 10° m/day (10° to 10 cm/sec) for
representative materials of silt, sand, and mixtures of sand, silt, and clay (Todd, 1976).

2.4.7 Velocity of Groundwater

In accordance with, Darcy’s Law, the average linear velocity of groundwater in the shallow
till/weathered shale aquifer was estimated from the average site hydraulic conductivity,
effective porosity and the on-site groundwater gradient. These values ranged from an average
linear velocity of 0.11 feet/day or 38.9 feet/year for a porosity of 11% and 0.047 feet/day or
17.1 feet/year for a porosity of 25%.

25 AREA METEOROLOGY

Table 2-3 summarizes climatological data for the SEDA area. The nearest source of
climatological data is the Aurora Research Farm located approximately 10 miles east of the
site which provided precipitation and temperature measurements. The remainder of the data
reported in Table 2-3 has been taken from isopleth drawings from the literature, or from data
collected at the Syracuse Airport, New York, 40 miles northeast of the SEDA. Meteorological
data collected from 1965 to 1974 at Hancock International Airport in Syracuse, New York,
were used in preparation of the wind rose. The airport is located approximately 60 miles
northeast of SEDA, and is representative of wind patterns at SEDA. The wind rose is
presented in Figure 2-13.
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TABLE 23
CLIMATOLOGICAL DATA FOR SENECA ARMY DEPOT
Mean
No. of
Temperature Precip.! RE® Sky Days'
cPH Mean Mean Sunshine® Cover Partly
Month Max. Min. Mean (Tn) %) (%) (Tenths) Clear Cloudy Cloudy
Jan 30.9 14.0 22.5 1.88 70 35 7.5 3 7 21
Feb. 324 14.1 233 2.16 70 50 7.0 3 6 19
Mar. 40.6 234 32.0 2.45 70 50 7.0 4 7 20
Apr. 54.9 34.7 44.8 2.86 70 50 7.0 6 7 17
May 66.1 4.9 54.5 3.17 70 50 6.5 6 10 15
June 76.1 53.1 64.6 3.70 70 60 6.5 8 10 12
July 80.7 57.2 69.0 3.46 70 60 6.0 8 13 10
Aug 78.8 55.2 67.0 3.18 70 60 6.0 8 11 12
Sept. 72.1 49.1 60.7 2.95 70 60 6.0 8 11 12
Oct. 61.2 39.5 50.3 2.80 70 50 6.0 7 8 16
Nov 47.1 314 39.3 3.15 70 30 7.5 2 6 22
Dec 35.1 20.4 27.8 2.57 70 30 8.0 2 5 24
Annual 56.3 36.3 46.3 34.33 70 50 6.5 64 101 200
Mixing Wind
Period Height (m)! Speed (m/s)
Morning (annual) 650 6
Morning (winter) 900 8
Morning (spring) 700 6
Morning (summer) 500 5
Morning (autumn) 600 5
Afternoon (annual) 1400 7
Afternoon (winter) 900 8
Afternoon (spring) 1600 8
Afternoon (summer) 1800 7
Afternoon (autumn) 1300 7

Mean Annual Pan Evaporation (in.)%: 35
Mean Annual Lake Evaporation (in.)*: 28

No. of episodes lasting more than 2 days (No. of episode-days)*:

Mixing Height <500 m, wind speed <2 m/s: 0(0)
Mixing Height <1000 m, wind speed <2m/s: 0(0)

No. of episodes lasting more than 5 days (No. of episode-days)*:

Mixing Height <500m, wind speed < 4 m/s: 0(0)

REFERENCES:

'Climate of New York Climatography of the United States No. 60. National Oceanic and Atmospheric Administration, June 1982. Data for Ithaca Cornell Univ., NY.

*Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution throughout the Contiguous United States. George C. Holzworth, Jan. 1972

*Climate Atlas of the United States. U.S. Department of Commerce, 1983.
*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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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 the transitional seasons. Precipitation is
well-distributed, averaging approximately 3 inches per month. This precipitation is derived
principally from cyclonic storms which pass from the interior of the county 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.

As Table 2-3 shows, temperature tends 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 morning, which suggests that dispersion will often be reduced at those times,
particularly during the summer. 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).

Daily precipitation data measured at the Aurora Research Farm in Aurora, New York
(approximately 10 miles east of the site) for the period (1957-1991) were obtained from the
Northeast Regional Climate Center at Cornell University. The maximum 24-hour precipitation
measured at this station during this period was 3.91 inches on September 26, 1975. Values
of 35 inches mean annual pan evaporation and 28 inches for annual lake evaporation are
shown in Table 2-3. An independent value of 27 inches for mean annual evaporation from
open water surfaces was estimated from an isopleth presented in "Water Atlas of the United
States" (Water Information Center, 1973).

Information on the frequency of inversion episodes for a number of National Weather Service
stations is summarized in "MixingHeights, Wind Speeds, and Potential for Urban Air Pollution
Throughout ‘the Contiguous United States" (George C. Holzworth, US EPA, 1972). The
closest stations for which inversion information is available are in 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.
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SEDA is located in the Genesse-Finger Lakes Air Quality Control Region (AQCR). The
AQCR is designated as non-attainment for ozone and attainment or unclassified for all other
criteria pollutants. Data for the existing air quality in the area which surrounds the SEDA,
cannot be obtained since the nearest state air quality stations are 40 to 50 miles away from the
army depot, (Rochester of Monroe County or Syracuse of Onondaga County), and is not
representative of the conditions at SEDA. A review of the data for Rochester, which is in the
same AQCR as the SEDA, indicates that all monitored pollutants (sulfur dioxide, particulates,
carbon monoxide, lead, and 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 is not representative of the SEDA area which is a more rural environment.

2.6 CONTAMINATION ASSESSMENT

The results of the investigation activities are summarized below. These activities include both
screening (such as soil gas surveys) and conformational soil sampling. The primary purpose
of the screening activities was to provide information to be used in locating the conformational
soil borings. Confirmation soil sampling was used to accurately determine the extent of the
impacted soil. This discussion focuses primarily on the bend in the road area at the Ash
Landfill, which is considered the primary source of groundwater contamination. A ftull
discussion of the RI activities at the site can be found in the RI report (ES, 1993). Complete
data tables for the RI including the eight (8) confirmatory soil borings are in Appendix B of
the Action Memorandum.

2.6.1 Soil Gas

Three separate soil gas investigations have been carried out at the SEDA Ash Landfill. The
first was conducted by Target Environmental, Inc. (Target) under the supervision of ICF as
part of the Phase I RI (USATHAMA, 1989). In their investigation, Target collected soil gas
samples from a grid network over the entire Ash Landfill site to identify potential hot spots.
Several areas with elevated soil gas concentrations were identified, including two areas near
the "bend in'the road" area. One of these areas southeast of the "bend in the road", contained
a soil gas concentration of 11,000 ug/L (1880 ppmv as TCE). This was the highest value
obtained during the target survey and was an order of magnitude higher than the next highest
value of 655 ug/L (112 ppmv as TCE) which was detected in the "bend in the road" area.
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As a follow up to the Target Survey, C.T. Main (MAIN) performed a soil gas survey in
November, 1991 to evaluate the potential for VOC’s at geophysical anomalies around the Ash
Landfill and at the Non-Combustible Fill Landfill. Additionally, the MAIN survey confirmed
the areas of concern identified by the Target Survey. This investigation refined the results
of the Target Survey by collecting soil gas samples at closer spacings. The results of MAIN’s
investigation correlated well with the results of the Target investigation.

Near the "bend in the road", the MAIN survey determined the total volatile organics in soil
gas were as high as 86.6 ppmv (655 ug/L) which compared well to the highest Target soil gas
value of 112 ppmv. Experience has shown that soil contamination may be present at
concentrations exceeding 1 ppmv. A 1 ppmv total volatile organics isocontour encompasses
an area approximately 250 feet by 175 feet (Figure 2-14). Trichloroethane (TCE)
concentrations in soil gas are also provided on Figure 2-15. This soil gas survey identified a
possible source area for volatile organic compounds in soil (i.e., an area encompassed by 1
ppmv isocontour).

Areas identified in the Target (1989) soil gas survey with soil gas concentrations of over 100
pg/L 17.1 ppmv as TCE are shown in expanded scale on Figure 2-16 and 2-17. In the
southeasternmost location, a total volatile organics concentration of approximately 11,000 ug/L
(approximately 1880 ppmv) was detected. This value was localized in one spot. Soil gas
concentrations decreased substantially a small distance from this area. For comparison with
the MAIN survey, a soil sample from this approximate location was collected during MAIN’s
soil gas survey and a concentration of approximately 50 ppmv was determined. Differences

in concentration are not unexpected using soil gas techniques given the time between sampling
events and the error associated with locating the two collection points. Soil gas concentrations

determined by MAIN are generally higher near the bend in the road (up to 86.6 ppmv) than
was previously identified by Target. The conclusions from both surveys are consistent and
suggest a source of the observed groundwater impacts.

A third soil gas survey was performed in April 1993 to eliminate uncertainties associated with
the soil gas contours and provide more resolution for the two areas identified earlier. This
soil gas investigation was carried out by ES (formerly MAIN). The purpose of this
investigation was to fully delineate the two hot spots identified near the bend in the road for
the purpose of determining the area to be addressed by this removal action. The original plan
was to conduct the investigation using the same methodology as that of the MAIN
investigation; however, due to heavy precipitation and snowbelt, the soils at the site were
saturated. This eliminated the use of soil gas since no gas was available, necessitating a change
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in the work plan. Using 2-inch-diameter split spoons, driven to a depth of 4 feet, a soil sample
was collected and placed in a 40-ml VOA vial with a Teflon septum. Headspace samples were
then collected from the vial and analyzed in a manner similar to the analysis of the soil gas
using a Photovac model 10S50 portable GC.

The results of this investigation are summarized in Table 2-4 and Figure 2-18. The results
were tabulated in units of Volt-seconds (Vs), which are the units of the integrator output.

From this survey, areas of elevated soil gas were fully delineated and used as the basis for
follow-up soil borings. Eight (8) confirmations soil borings were collected just outside the
areas of elevated soil gas concentrations in order to confirm the extent of soil impacts.
Previous soil sampling within the areas of elevated soil gas concentrations had identified the
presence of chlorinated volatile organics in soil. Only one sample collected from these eight
borings detected the presence of TCE, DCE, or vinyl chloride in excess of the NYSDEC
TAGM soil cleanup criteria. The results of these soil borings are detailed below.<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>