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EXECUTIVE SUMMARY

PART 1 - REMEDIAL INVESTIGATION

The Volney Landfill site is located northwest of the intersection
of Howard and Silk Roads in a rural area in the Town of Volney, Oswego
County, New York. The 85-acre site, of which 55 acres are inactive
landfill on which closure operations have recently been completed, is
approximately 2 miles northeast of the City of Fulton and 10 miles
southeast of Lake Ontario. The landfill has a relatively flat top,
moderately steep side slopes, and rises approximately 50 feet above the
surrounding terrain. Bell Creek flows near the site and wetlands extend
along the area adjacent to the landfill. A few residences, including a
trailer park, are in the vicinity.

From 1969 through 1983, the Tandfill was operated primarily as a
facility for the disposal of residential, commercial and 1light indus-
trial wastes. However, between 1974 and 1975 the landfill allegedly
accepted approximately 8,000 barrels containing the residues of chemical
sludges from Pollution Abatement Services, Inc. (PAS), a hazardous waste
disposal site in the City of Oswego, New York. Additionally, some of
these barrels contained 1iquid waste which was incorporated into the
fill. From the mid-1970's through 1986, Tleachate collection systems
were installed and several methods to treat collected leachate were
implemented. During this period, several investigations involving water
quality sampling and analyses were conducted. Although early programs
were limited in extent, there have been a number of more detailed
hydrogeologic investigations of the 1landfill over the past several
years.

The primary purpose of this investigation was to define the exist-
ing geologic and hydrologic conditions at the site, identify the extent
of contamination and modes of contaminant transport, and evaluate the
potential impact of the site upon public health and the environment.
Accomplishment of these objectives involved completion of the following:



0 review and evaluation of existing data and information con-
cerning the site

0 development of Health/Safety and Work/Quality Assurance Plans
prior to the initiation of on-site activities

0 development of a topographic base map of the site, including
all field-data points

0 performance of detailed geophysical studies of the site using
the techniques of terrain conductivity, electrical resistivity
and seismic refraction

) installation of soil borings and groundwater monitoring wells
on-site and in the surrounding area, including both overburden
and bedrock wells

o- performance of slug tests in the monitoring wells to determine
hydraulic conductivities

0 performance of organic vapor screening tests on soil samples
obtained during boring operations to determine the vertical
extent of soil contamination

0 collection of soil samples from the borings for detailed
laboratory analyses on physical properties

0 collection of water level measurements in monitoring wells and
stream water to determine horizontal flow directions and
vertical hydraulic gradients

0 collection of groundwater samples from monitoring wells for
field measurements and detailed laboratory chemical analyses

) collection of stream water and sediment samples along Rell
Creek and Black Creek tributaries for field measurements
(stream water only) and detailed laboratory chemical analyses

0 collection of one leachate sample on-site for field measure-
ments and detailed Taboratory chemical analyses.

The information obtained during the field investigations was used
to characterize the geology and hydrology of the Volney Landfill site
and to assess contamination on, and originating from, the site, and
evaluate potential impacts upon public health and the environment.

The geomorphic setting of the region in which the site is located
consists of gently rolling hills and intervening flatlands. The
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subsurface geology includes gently dipping clastic sedimentary rocks of
Lower Paleozic Age, overlain by 4 generalized overburden stratigraphic
units, largely composed of glacial deposits, and a layer of artificial
fi11 at the surface. The generalized stratigraphic sequence of overbur-
den units from the top of bedrock to the ground surface includes:
lodgement till, glaciolacustrine fine sand and silt, reworked sand and
gravel, alluvium and swamp, and artificial fill. The lodgement till
unit is a compact, relatively impermeable layer (typically 6.7x10™°

cm/sec), which continuously underlies the site.

Groundwater flow systems were evaluated in both the horizontal and
vertical directions. Underlying the site is a shallow, unconfined
aquifer, comprised of various unconsolidated units overlying lodgement
till, which has a water table configuration closely related to surface
topography. A Tlarge portion of this upper flow system is directed
eastward from the landfill toward Bell Creek. The southwest portion of
the landfill drains into the Black Creek tributaries. Vertical hydrau-
1ic gradients were found to be highly variable, which may be attributed
to groundwater mounding at the site and recent site capping.

Contamination was assessed using organic vapor readings and de-
tailed Taboratory chemical analyses for the Hazardous Substance List
(HSL) and other compounds. Above-ambient organic vapor readings, which
may indicate soil or groundwater contamination, were detected in soil
samples from both shallow and deep borings. Groundwater analyses
detected a variety of volatile and semi-volatile HSL compounds, although
in general, concentrations at the time this study was conducted were
low, and not substantially different from those which have been observed
in previously reported investigations of hazardous substances occurring
at municipal landfills. No pesticides, PCB's or cyanide were detected.
Groundwater contamination has been detected around the perimeter of the
site, and appears to have permeated lodgement till and reached the
bedrock aquifer. Surface water analyses detected a variety of HSL
compounds, although in general, in Tlesser concentrations and fewer
numbers than groundwater samples. Similarly, no pesticides, PCB's or
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cyanide were detected in any of the surface water samples. Although
surface water quality adjacent to and downstream from the Tlandfill
indicates that the site may be contributing to the low levels of surface
water contamination, the data also suggestsl a probable contaminant
source on Bell Creek upstream from and unrelated to the Volney Landfill.
Analyses performed on stream sediments generally found fewer numbers of
HSL compounds, but 1in greater concentrations than detected in
groundwater and surface water samples. Additionally, one PCB compound
was detected in sediment in a downstream direction from the site.
Cyanide was detected in all sediment samples.

The primary potential impact of the Volney Landfill appears to be
upon surface water and groundwater related activities at and downgradi-
ent from the site, involving both human and aquatic life. Since the
site has been capped, the possibility of direct contact with waste
materials is minimum. Groundwater contamination at the landfill, which
could potentially affect an estimated 25 local residences dependant on
private water wells, 1is generally Jlow-level, although groundwater
standards were exceeded in a few of the monitoring wells sampled during
this study. The existence of several municipal supply well fields,
located approximately 20 miles downstream from the site on the (Qswego
River, is considered insignificant, since surface water contamination,
already at a Tow level adjacent to the landfill, is lessened consid-
erably by the natural dilution of contaminants with distance within the
stream system.

A baseline health risk assessment was performed to determine the
present levels of public health risk associated with groundwater con-
tamination in the vicinity of the Volney Landfill. Available analytical
data from residential wells near the site does not indicate any present
health risk associated with toxic or carcinogenic chemicals. On the
other hand, monitoring well data, to the extent which it can be
extropolated as an indicator of residential well quality, suggests that
there is some potential health risk associated with toxic chemicals
(manganese, methyl ethyl ketone and phenol), but a more clearly
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definable risk related to carcinogenic chemicals (benzene, vinyl
chloride and arsenic).

The New York State Department of Environmental Conservation
(NYSDEC) designated wetlands located downstream from the site provide a
haven for fish, waterfowl and birds migrating through the area. The low
levels of surface water contamination observed during this study are not
considered a significant threat to the wetland ecosystems. Contaminated
stream sediments, however, which are transported and deposited through-
out the stream system as a result of flooding events, may pose a signif-
icantly greater risk to the wetland ecosystems downgradient from the
site.

PART II - FEASIBILITY STUDY

‘ In order to facilitate the evaluation of remedial alternatives, a
simplified analytical model of the Volney Landfill was developed. This
model provides a water balance of the site, and indicates the relative
magnitudes of infiltration into the landfill, seepage through underlying
lodgement till, and lateral groundwater flow away from the site. The
values generated by this water balance, particularly the rate of lateral
groundwater flow, were used to estimate the location, configuration and
size of remedial measures.

Based upon the evaluation of public health and environmental
impacts at the site, the primary objective of remedial action was
determined to be the mitigation of local, shallow groundwater contamina-
tion. Objectives not addressed in this study, primarily due to lack of
sufficient detailed information, were the evaluation/remediation of
bedrock contamination and the cleanup of stream ecosystems at and
downstream from the site. Both of these issues, which are related to
the potential need for further off-site remedial actions in addition to
the source control actions considered in this study, are recommended for
further evaluation as part of a supplemental Remedial Inves-
tigation/Feasibility Study.



A formal screening process was used to develop a list of final
remedial alternatives for detailed evaluation. This screening consisted
of the following steps:

(1) A technical screening was performed, using site conditions and
project objectives, to identify individual remedial technologies con-
sidered appropriate at the Volney Landfill site. A total of eight (8)
technologies were so identified.

(2) Using logical relationships between these technologies to
1imit the way in which they can be combined, a total of 12 preliminary
remedial alternatives were developed from this Tist of appropriate
technologies.

(3) These 12 preliminary alternatives were subsequently divided
into six (6) categories, reflecting Superfund Amendments and Reau-
thorization Act (SARA) quidelines and relative levels of risk reduction.

(4) A preliminary alternative screening was performed for the
purpose of resolving two (2) specific questions, and thereby further
reducing the number of alternatives. The resolution of these questions
was as follows:

0 On-site leachate treatment was determined to be, under
given assumptions, more cost-effective than off-site
leachate disposal at a local publicly owned treatment
works (POTW). However, because of uncertainty regarding
these assumptions, and the need for a treatability study
to confirm the feasibility and economics of on-site
treatment, both technologies were carried forward.

0 A slurry wall, used in conjunction with a perimeter
leachate collection drain, was found to be a
cost-effective method for minimizing the inflow of clean
water from beyond the landfill into the drain. In all
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alternatives involving leachate collection, a slurry wall
was included with the collection drain itself.

(5) Eight (8) final remedial alternatives, falling into six (6)
alternative categories, were identified for detailed evaluation pursuant
to the preliminary screening process above. These were:

Alt. 1 - No action

Alt. 2 - Excavation and off-site waste disposal (southern
section of landfill)

Alt. 3 - Supplementary capping (of landfill side slopes)

ATt. 4a - Leachate-collection (gravel drain with slurry wall)

and off-site leachate disposal
Alt. 4b - Leachate collection and on-site leachate treatment

ATt. 5a - Supplementary capping, leachate collection and
off-site leachate disposal

Alt. 5b - Supplementary capping, leachate collection and
' on-site leachate treatment

Alt. 6a Incineration

Each of the final remedial alternatives above was evaluated in
detail, using non-cost and cost criteria. The non-cost criteria eval-
uation utilized a weighted matrix scoring system. Each alternative was
scored on a comparative "1 to 5" basis under the following five (5)
weighted categories: technical aspects (effectiveness, useful Tife,
operation/maintenance requirements, demonstrated performance,
constructability, time to implement/achieve results, worker safety,
public safety); institutional aspects; public health aspects;

vii



environmental aspects; and conformance with SARA gquidelines. The
results were totalled to determine a relative non-cost criteria eval-
uation (or "quasi-benefit") score for each alternative.

Each alternative was also evaluated for cost. The cost
analysis addressed: direct capital (i.e., construction) costs; indirect
capital costs (additional. studies, engineering services, Tle-
gal/administrative services, and contingency budget); operation and
maintenance (0/M) costs; and rep1écement costs. A1l of these component
costs were combined, using standard economic formu]as, to determine the
total present worth of each alternative.

In consideration of the relative benefits (i.e., non-cost
criteria evaluation scores) and costs of the remedial alternatives
evaluated in this study, Alternative 5b is recommended for implementa-

tion at the Volney Landfill site. This alternative includes supplemen-

tary capping of the landfill side slopes, installation of a leachate
collection system around two portions of the site perimeter, and con-
struction of an on-site leachate treatment facility. The rationale for
recommending this alternative, over the others, is as follows:

(1) Because of the potential risk posed by the site to
groundwater users in the vicinity, and in consideration
of USEPA and NYSDEC agency policy concerning Superfund
site remediation, no action (Alternative 1) is not
considered an appropriate response at the Volney Land-
fill.

(2) Alternative 5b is more effective, and much less expen-
sive, than either excavation and off-site waste disposal
(Alternative 2) or incineration (Alternative 6).

(3) Alternative 5b has a significantly higher evaluation
score than either supplementary capping alone (Alterna-
tive 3) or leachate collection alone (Alternatives
4a/4b).
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Neither capping nor leachate collection are 100 percent
effective at preventing leachate generation or collecting
leachate, respectively. In cdmbination, however, they
reinforce one another and provide the maximum possible
reduction of leachate migration from the site. Further-
more, in consideration of USEPA and NYSDEC policy, as
expressed during the evaluation of alternatives in this
study, the combination of supplementary capping and
leachate collection provides a comprehensive approach
which is most consistent with current regulatory policy
for Superfund site cleanup.

(4) The on-site leachate treatment included in Alternative 5b
is estimated‘ to be somewhat more cost-effective than
off-site leachate disposal at a local POTW (Alternative
5a).

Alternative 5b, as recommended, includes the following princi-
pal components.

0 Supplementary Capping - Supplementary capping will cover

approximately 35 acres of the 1landfill side slopes,
extending from the existing PVC membrane cap on the top
of the landfill to beyond the 1limits of refuse. The
principal element of the .cap will be a 60-mil high
density polyethylene (HDPE) liner, which will be placed
over the present (recompacted) lodgement till soil cap on
the Tandfill side slopes. Underlying the HDPE liner will
be a 6-inch layer of sand; overlying it will be a 24-inch
layer of sand and a 12-inch topsoil layer.

0 Leachate collection - The leachate collection system will

include a gravel-filled leachate collection drain, with
accompanying soil-bentonite slurry wall, collection wells
and force main, around two portions of the site perimeter
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where there exists a significant depth of saturated soil
overlying lodgement till. The north drain segment is
estimated to be approximately 2,020 feet long, and the
south drain segment approximately 1,780 feet long. This
collection system will discharge via the force main to
an on-site leachate treatment facility on the east side
of the site.

0 On-site leachate treatment - The on-site leachate treat-

ment facility will, pending a treatability study, involve
a process train consisting of: flow equalization,
biological treatment and carbon adsorption. Major
equipment items  will include a 150,000-gallon
equalization/storage facility, a 50,000-gallon sequenced
biological reactor (with manual powdered activated carbon
addition), and a filter press. Treated effluent will be
discharged to Bell Creek, and sludge filter cake trans-
ported to an approved off-site landfill facility.

The total estimated present worth of the recommended remedial
alternative is $13,296,000. This includes $9,934,000 in construction
costs, indirect capital costs of $2,942,000, and annual 0/M costs of
approximately $44,000 per year. Prior to design, a leachate
treatability study and detailed geotechnical investigation along the
proposed collection drain alignment will have to be performed. The
total time required to implement this plarn, from initiation of design
" through completion of construction, is estimated to be 30 months.

There are several possible variations of the recommended plan
which may bear further consideration. These are:

0 Modification or elimination of the north drain and slurry
wall segment, and down-scaling of the proposed on-site
lTeachate treatment facility, pending a review of the
design, construction and operation of the existing



leachate collection system in the northern section of the
landfill.

0 Substitution of off-site leachate disposal at a POTW for
on-site leachate treatment (i.e., substitution of Alt. 5a
for Alt. 5b), if the treatability study and/or nego-
tiations with local treatment facilities should indicate
that this is a more cost-effective alternative.

A Tlong-term (30-year) groundwater monitoring program is
proposed for the site, which includes sampling and analysis of 11
residential and 16 monitoring wells. Assuming that, after two (2) years
of auarterly sampling, the number of monitoring wells can be reduced by
half and the sampling frequency reduced to annually, the total estimated
present worth of this proposed monitoring program is approximately
$270,000.

xi
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PART I - REMEDIAL INVESTIGATION FOR VOLNEY LANDFILL

1.0 INTRODUCTION

1.1 Site Background

1.1.1 General Description - The Volney Landfill site is located north-

west of the intersection of Howard and Silk Roads in the Town of Volney,
Oswego County, New York (Figure 1-1). This location is approximately 2
miles northeast of the City of Fulton, 25 miles north-northwest of the
City of Syracuse and 10 miles southeast of Lake Ontario. The site is in
the northeast corner of the Fulton, New York 7-1/2 minute U.S.G.S.
topographic quadrangle.

The site consists of 85 acres, of which 55 acres are inactive
landfill on which closure operations have recently (fall 1985) been
completed. Average depth of fill is reportedly 45 feet, with a maximum
depth of 60 feet in the northern portion of the landfill. A minimum
5-foot separation between waste materials and the water table was
reportedly maintained in the northern portion of the site. Operations
in the southern portion of the landfill, prior to implementation of Part
360 regulations, required only a 3-foot separation; although in general,
at least a five-foot separation was maintained (Barton and Loguidice,
1984). The landfill has a relatively flat top and moderately steep side
slopes. Tt rises approximately 50 feet above the surrounding terrain
and forms a locally prominent topographic feature. The site is fenced,
with access gates on Silk and Howard Roads.

1.1.2 Site History - The following historical description 1is based
primarily upon information provided in the engineering closure report

(Barton and Loguidice, 1984) and a hydrogeologic investigation report
(Geraghty and Miller, 1984),

Operations at the Volney Landfill, also known as the Oswego Valley
Sanitary Landfill, were initiated in 1969 in a former sand and gravel
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pit located in the southeast corner of the site, and thereafter pro-
gressed generally northward (Figure 1-2). From 1969 until 1974, the
landfill was operated by the Oswego Valley Solid Refuse Disposal Dis-
trict Board. The Board consisted of the City of -Fulton, the Village of
Phoenix, and the Towns of Granby, Schroeppel and Voiney. In early 1975,
Oswego County purchased the site from the board to use as a county-wide
facility for disposal of municipal, commercial and 1light industrial
wastes.

As the landfill expanded in the mid 1970's to the central and
northern parts of its present configuration, a 1leachate collection
system was installed. After the County purchased the site, surficial
sand and gravel were removed and the underlying glacial till was graded
towards a common collection trench in the central portion of the site
and connected to a small sump opposite the maintenance building. In the
northern portion, a lTeachate collection drain was installed in 1982 and
connected to a second sump. Both these sumps discharge to the Tleachate
collection tank built in 1982 on the east side of the site. The tank
has a design capacity of 300,000 gallons and an overflow capacity of
374,000 gallons.

Several methods have been employed to treat collected leachate. A
spray irrigation treatment system was designed by Barton, Brown, Clyde &
Loguidice in October of 1973 and has been in use infrequently as a
backup to the leachate collection system. From about 1979 to 1983
leachate collected first from the sumps and then the collection tank was
treated at Armstrong Cork Co. Wastewater Treatment Center in Fulton.
Collected leachate was reported to be between 500 and 5,000 gal/day
during 1980-1982. After the County was informed that Armstrong would no
longer accept leachate for treatment, as a temporary arrangement they
enlisted the City of Oswego's Westside Sewage Treatment Plant. Leachate
was transported to and treated in Oswego during 1984 and 1985. Reported
average daily quantities of leachate treated at the plant were 3,550
gal/day in 1984 and 6,900 gal/day in 1985. The Fulton Wastewater
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Treatment Plant has been treating the leachate since 1986; quantities
undetermined.

Waste disposal continued at the Volney Landfill until shortly after
the opening of the Bristol Hill Landfill, approximately 2 miles to the
southeast, in September 1983. Since that time, closure operations have
been completed by Oswego County. Closure operations include a system
for venting 1landfill gases and <collectina their condensates,
installation of an impermeable cap on the landfill top and uppermost
side slopes, surface water controls, and a vegetative crop cover. The
major construction phases of this closure were completed in the fall of
1985.

Most of the waste materials disposed of in the landfill from 1969
to 1983 consisted of residential, commercial, institutional and indus-
trial wastes, including wastewater treatment sludges from commercial
haulers and county vehicles. However, between March 1974 and January
1975, the landfill accepted approximately 8,000 barrels from Pollution
Abatement Services (PAS), a hazardous waste incineration facility
located in the City of Oswego. The New York State Department of
Environmental Conservation (NYSDEC) had approved the Tandfill for
disposal of discarded barrels from PAS containing the residues of
chemical sludges, with the exception of phenols or chlorinated com-
pounds. During this time a minimum of 5,273 barrels were reportedly
accepted by the landfill. An unknown number of these barrels apparently
contained liquid and not just solid waste. The Tandfill operator at the
time of disposal recalls that approximately 50-200 barrels contained
unidentified Tiquid waste which was incorporated into the everyday fill.
Acceptance of barrels from PAS was terminated in January of 1975.

1.1.3 Previous Investigations - Prior to and concurrent with this
study, there have been extensive investigations of the Volney Landfill.
The County currently is engaged in an extensive quarterly monitoring and
reporting program of monitoring and nearby residential wells.
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Previous 1investigation sampling locations are shown on Figure 1-3.
After formal approval was given in 1969 to establish the landfill, the
New York State Department of Health (NYSDOH) was contacted for
assistance 1in carrying out a water quality 'sampling and analysis
program. Early sampling was Timited to bacteriological analysis of
nearby residential wells.

In 1973, 1leachate breakouts were identified along Silk Road
entering a tributary to Bell Creek. Samples of leachate and stream
water, and a review of previous sampling efforts showed evidence of
contamination in the Teachate but Tittle, if any, contamination of
surface or groundwater. Requests for further investigations into the
quality of groundwater around the Tlandfill led to several sampling
programs sponsored by various agencies from 1976 to the present. In
1976 the NYSDCH began to analyze groundwater samples in order to
characterize the quality  of groundwater in more detail.
"Bacteriological results were unsatisfactory for [2 nearby] residences
while some of the chemical results for the trailer on the Tandfill site
[bedrock well] did not meet recommended standards stated in Part 72 of
the New York State Sanitary Code" (Oswego County Health Department,
1976). In 1978 the NYSDOH expanded the analysis to include organics
commonly found in leachate-contaminated groundwater.

Six sampling Tlocations, including three private water supplies,
were tested in 1979 by the County. Traces of organic compounds in the 3
residential wells were determinated to be the result of chlorination of
the well water. Private water supplies with bacteriological
contamination were determined to probably be the result of faulty well
covers or septic systems. Data extracted from a May 14, 1979 Consent
Order between the NYSDEC and Oswego County showed that, "report and
sampling data indicates that [3] private water supplies adjacent to the
Tandfill... and the county Tandfill [trailer] appear to exceed drinking
water standards and/or groundwater standards" (NYSDEC, 1980).
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In 1979, a cooperative study involving the State University Re-
search Center at Oswego (SURCO) and the United States Geological Survey
(USGS) was initiated by an Oswego County legislative resolution. The
purpose of the study was to assess chemical waste disposal sites in
Oswego County including Voiney Landfill. The majority of monitoring
wells shown on Figure 1-3 were drilled for this study. 1In 1980 the
Oswego County Health Department Commissioner formed an ad hoc committee
composed of County and State agencies, consultants and investigators to
review test results and propose recommendations for future sampling. An
agreement was made to coordinate the NYSDOH- sponsored sampling with the
County-sponsored sampling. The NYSDOH assumed the responsibility of
sampling the residences and the County the on-site wells and leachate.
The NYSDOH withdrew from the sampling program in mid-1982, and their
responsibilities were assumed by the County. Additional samples were
collected in 1982 under funding from the New York State Department of
Environmental Conservation (NYSDEC). Analysis of samples collected
between 1980 and 1982 indicated possible Tandfill contaminant migration
to the south/southwest and to the east. Benzene was found in
concentrations which exceeded standards in residential wells to the
north, west and south of the landfill (Barton and Loguidice, 1980,
Oswego County Public Health Department, 1981 a, b). Additional details
on compounds detected in the residential wells during this period are
provided in the Engineering Closure Report (Rarton and Loguidice, 1984).

A program for sampling the monitoring wells and private water
supplies, including the landfill trailer well and residential wells, on
a quarterly basis was developed in 1983. The March 1984 results of this
quarterly sampling program indicated that groundwater contamination was
present in at least two, and probably all three, of the monitoring wells
(Geraghty and Miller, 1984). Benzene (in exceedence of groundwater
standards) and xylenes were present in one of the monitoring wells.
Toluene and MEK were found in two of the three monitoring wells; toluene
was also found in trace amounts in two of the nine private water
supplies. A resampling of the three private wells was conducted in
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May 1984, and indicated all previously sampled volatile organic
compounds were below the detection limits.

In 1985 a hydrogeologic investigation was .conducted which involved
the inspection, restoration and/or installation of monitoring wells
(Geraghty and Miller, 1985). In addition, it involved the collection of
water level measurements and water quality data (selected organics and
inorganics) from 10 residential wells, 19 monitoring wells, leachate
collection system, and nearby stream water. The January 1985
groundwater samples analyzed during the Geraghty and Miller
investigation contained a number of orcanic compounds in the monitoring
wells including chloroform, benzene, toluene, 1,1,1-trichloroethane and
MEK. A number of volatile organic compounds were present in the
leachate; a Tlesser number were detected in groundwater samples. MEK,
however, was evident in relatively high concentrations in both the
leachate and groundwater, indicating the landfill is a source of this
volatile organic. Sampling performed at the residential wells indicated
that groundwater standards at that time were satisfied for all inorganic
compounds; however, standards for benzene were exceeded in 2 of the
monitoring wells.

Quarterly sampling from June 1985 through March 1986 was conducted
from monitoring wells, residential wells, stream water from Bell Creek
and leachate (Geraghty and Miller, 1986). Over a dozen organic
compounds were detected in generally Tow concentrations. MEK was again
found in the highest concentration of any of the volatiles (250 ug/1 at
one location). Results of residential well sampling indicated that
concentrations of iron, TDS, and pH occasionally exceeded groundwater
standards. Stream water quality was relatively stable and all of the
above parameters fell within acceptable 1imits at the time. Leachate
sampling indicated that concentrations of inorganic constituents
generally remained constant or decreased. Decreased concentrations were
generally apparent among the volatile organic compounds, including
toluene, ethyl benzene, 1,2-dichloroethane and MEK.

1-9



Tables 1-1 through 1-3 provide a summary of the previous discussion
and detail the compounds detected in the quarterly sampling program
between March 1984 and March 1986. Table 1-4 summarizes the compounds
analyzed during each sampling. Table 1-1 provides the results of
sampling in March 1984; Table 1-2 the results from January 1985; and
Table 1-3 the maximum concentrations in wells sampled between October
1985 and March 1986. Both residential and test (i.e. monitoring) wells
are included on the tables. Neither all wells nor all compounds were
sampled and analyzed for at all time periods. Blank values indicate
either that the compound was not analyzed during the time period (see
Table 1-4) or was not found in concentrations above the detection
limits; detection Timits varied over time and with each compound. The
compounds listed in the tables are on the current Hazardous Substance
List (number on list included) or are parameters indicative of landfill
leachate. Full details of the quarterly monitoring program are provided
in Geraghty and Miller (1986).

Table 1-5 indicates the compounds and parameters from Tables 1-1
through 1-3 which, given current Mew York State Class GA groundwater
regulations, exceed groundwater standards in residential and/or
monitoring wells. This table also indicates the compounds/parameters
which exceed current non-enforceable guidelines. As indicated by the
values on Table 1-5, groundwater contamination at the Volney Landfill
has generally been non-uniform and Tow-level. A number of
compounds/parameters contravene current groundwater standards in
monitoring wells; residential wells analyzed over this time period,
however, have been relatively clean.

1.1.4 Regulatory Status - On March 14, 1979 the NYSDEC entered into a
consent order with Oswego County after alleged violations by the County
were reported in regards to operations at the Velney Landfill. The
County was allegedly in contravention of groundwater quality standards
established by the NYSDEC. Corrective actions to be taken by the County
on or before June 15, 1979 involved groundwater lnonitofing studies,
evaluation of Tleachate treatment, evaluation of sludge treatment, and
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TABLE 1-4

COMPOUNDS ANALYZED BETWEEN MARCH 1984 AND MARCH 1986
(GERAGHTY AND MILLER, 1986)

March Januéry October 1985
Organics 1984 1985 March 1986
Phenol -
Chloroform - - -

1,1,1-Trichloroethane - - -
Carbon Tetrachloride - - -
Dichlorobromomethane - - -
Trichloroethylene - - -
Chlorodibromomethane - - -
Bromoform - - -
Tetrachloroethylene - - -
Methylene Chloride - - - -
Chlorobenzene - - -
1,1,2,2-Tetrachloroethane - - -
1,1-Dichloroethane - - -
1,2-Dichloroethane - - -
1,1-Dichloroethylene - - -
Trans-1,2-Dichloroethylene - - -
Chloroethane - - -
Vinyl Chloride : - - -
Methyl Chloride - - -
Methyl Bromide - - -
1,2-Dichloropropane - - -
Cis-1,3,-Dichloropropene - - -
1,1,2-Trichloroethane - - -
Trans-1,3-Dichloropropene - - -
2-Chloroethyl vinyl ether - - -
Benzene - - -
Toluene - - -
Ethyl Benzene - - -
Xylenes

Methyl Ethyl Ketone (MEK) - -

Inorganics & Indicator Parameters

Iron - - -
Manganese - - -
Zinc - - -
Calcium

Magnesium

Hardness - - -
Alkalinity - - -
pH - - -
Specific Cenductance - - -
Chloride - - -
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TABLE 1-4 (Cont'd.)

March January October 1985-
Organics 1984 1985 March 1986
Sulfate - - -
TDS - - -

Total Phosphate (as phosphorous) -
Ammonia Nitrogen - - -
Nitrite -
Nitrate - - -
Total Coliforms -
Fecal Coliforms -
TOC - - -
BOD5 -

coD - - -
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TABLE 1-5

GROUNDWATER COMPOUNDS AND PARAMETERS
FROM PREVIOUS (MARCH 1984 - MARCH 1986) SAMPLING EXCEEDING CURRENT
STANDARDS AND GUIDELINES -

Current
Max. Conc. Max. Conc. Enforceable Total No.
Substance RWs MWs Limit Source” Samples
Benzene ND 28 ug/1 Not 703.5 5
Detectable
Vinyl Chloride ND 8 ug/1 1 ug/1 MCL 1
Zinc 4902 1,400 ug/1 300 ug/1 170.4 9
TDS <500 1,257 mg/1 500 mg/1 170.4 16
pH 6.4 6.4, 8.8 6.5 to 8.5 170.4 3
Max. Conc. Max. Conc. Current Total No.
Substance RWs MWs Guidelines Source Samples
Chloroform ND 28 ug/1 0 CWA 2
Vinyl Chloride ND 8 ug/1 0 RMCL 1
1,2-Dichloroethane ND 2 ug/1 0 CWA 1
Trichloroethylene ND 2 ug/1 0 RMCL 2
Benzene ND 28 ug/1 0 RMCL 5
TDS <500 1,257 mg/1 500 mg/1 143.3 16

Notes:
1) Sources for the Limits are detailed in Appendix K:
703.5 - 6 NYCRR Water Quality Regulations for groundwater
170.4 - 10 NYCRR Sources of Water Supply
MCL - USEPA Maximum contaminant levels
CWA - Clean Water Act Guidelines
143.3 - 40 CFR USEPA National Secondary Drinking Water Regulations
RMCL - USEPA Recommended Maximum Contaminant Levels
RW - Residential Well
MW - Monitoring Well
2) Iron cased well
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development of a closure plan. At this time, the NYSDEC agreed to
sample leachate from the landfill for toxic substances and the site was
targeted for high priority work as a part of the SURCO/USGS groundwater
contamination study. -

On December 9, 1983 the County of Oswego received a letter from the
NYSDEC which stated that:

"In accordance with the provisions of the Compre-
hensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) the DEC has de-
termined that the County was responsible for the
release or threatened release of hazardous sub-
stances at the Volney Landfill."

When there is a release or threat of release of a hazardous
substance from a facility, the facility may be scored using the
Hazardous Ranking System (HRS) as outlined in Appendix A of 400 CFR 300
for the purpose of placing the facility on the National Priorities List
(NPL).

In June of 1983, Engineering-Science, Inc. performed a Phase I
Engineering Investigation and Evaluation for the NYSDEC (Engineering -
Science, 1983). In the Phase I report, an HRS scoring of 44.42 was
presented, which is above the minimum score of 28.5 necessary for
inclusion on the NPL. Further evaluation resulted in the modification
of the score in July 1984, when the NYSDEC submitted a score of 32.89 to
the United States Environmental Protection Agency (USEPA). The revised
HRS scoring documents were found to be satisfactory by the USEPA.
Consequently the site was proposed for the NPL and, after the public
comment period, finalized as a NPL site.

The County of Oswego received notification of the inclusion of the
Volney Landfill in the registry of inactive hazardous waste disposal
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sites in New York State via a letter from the NYSDEC dated December 18,
1984, At the present time, the site is #577 on the NPL.

1.2 Nature and Extent of the Problem

The total volume of waste materials buried at the Volney Landfill
is estimated, from the overall dimensions of the site and depth of fill,
to be approximately 4 million cubic yards. Within the fill are a
reported 8,000 barrels from the PAS site -- some probably containing
various hazardous substances. These barrels were reportedly crushed and
incorporated into the daily fill area; their Tlocation, however, is
unknown. Apart from these PAS wastes, there is a strong likelihood that
other hazardous substances, typically associated with municipal and
industrial refuse, are also present, and probably widely diffused
throughout the Tandfill.

Because the 1landfill is unlined, and has a leachate collection
system only in its newer (northern) section, leachate migration in both
horizontal and vertical directions is occurring. Vertical migration,
however, is 1impeded by the occurrence of a relatively impervious
lodgement till unit underlying the fill. Relatively Tow-level
contamination of groundwater and surface water in the vicinity of the
landfill has been observed; previous sampling of private water supplies
and monitoring wells has indicated non-uniform and Tlow-Tevel
contravention of drinking water standards to date. Because groundwater
is used Tocally as a source of potable water, its contamination by
landfill leachate poses the most serious concern at this site. Surface
water contamination is also occurring, though typically at significantly
Tower concentration Tevels and with a much less direct potential impact
to human health and the environment.

The site has recently been closed. As part of the closure
operations, a PVC membrane liner and methane gas collection system were
installed over the relatively flat top section of the landfill, and a
two-foot soil cap (minimum permeability 107° cm/sec) with passive agas
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venting over its much steeper side slopes. As mentioned, a Teachate
collection system was installed prior to refuse placement in the
northern section of the site. Post-closure monitoring of surface water

and groundwater is ongoing.

1.3 Remedial Investigation Summary

The purpose of the remedial investigations at the Volney Landfill
was to develop data sufficient to characterize the site, identify
contaminant transport modes, assess the extent of contamination, evalu-
ate the site's impact upon public health and the environment, and
identify/evaluate alternative remedial measures to mitigate these
impacts. Field investigations at the site commenced in September 1985
and were completed in November 1986; environmental media were resampled
during July 1986. 1In this section, the field activities employed during
the remedial investigations are briefly summarized. Subsequent sections
of the report address the methods of investigation associated with these
activities. Additional details concerning field investigation
activities and methods may be found in the following documents, which
were prepared at the outset of the project:

0 Health and Safety Plan for the Remedial Investigation and
Feasibility Study at the Volney Landfill Site (URS Company,
1985a);

0 Work/QA Project Plan for the Remedial Investigation and
Feasibility Study at the Volney Landfill Site (URS Company,
1985b).

1.3.1 Surface Geophysical Studies - Surface geophysical studies were
conducted at the Volney Landfill wusing the techniques of terrain

conductivity profiling, electrical resistivity sounding and seismic
refraction surveying. Terrain conductivity surveying was performed
along the perimeter of the site to determine lateral variations in
shallow stratigraphy and groundwater. Along the same perimeter, elec-
trical resistivity soundings were taken to determine general variations
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in subsurface electrical properties with depth and to facilitate inter-
pretation of terrain conductivity data. Seismic refraction surveying
was performed along the landfill perimeter and along eight radial lines
directed away from the Tlandfill in order to determine overburden
stratigraphy and depth to bedrock. Collectively, surface geophysical
findings were used to establish the final number and location of moni-
toring wells at the landfill. The methods and generalized results of
the geophysical studies are presented in Section 4.0 of this report. A
separate geophysical study report is included in Appendix A.

1.3.2 Soil Boring/Monitoring Well Installations - Soil borings and

monitoring wells were installed at the site in order to directly evalu-
ate subsurface conditions, including: overall stratigraphy, soil
properties, aquifer parameters, groundwater flow and groundwater quali-
ty. A total of 28 borings were drilled at 18 locations, with a stain-
less steel monitoring well installed in each boring. These included 25
overburden and 3 bedrock wells. Continuous split-spoon samples were
taken in the deepest boring at each location. Soil samples from the
split-spoons were examined and classified by the supervising geologist
in accordance with the Modified Burmister Identification System. After
their installation, each of the monitoring wells was developed by
pumping or bailing, depending upon the depth of well. The locations of
borings and monitoring wells, together with interpretations of subsur-
face data, are presented in Section 4.0. The raw data produced during
drilling operations are included in Appendix B (Soil Boring Logs) and
Appendix C (Rock Core Logs). Appendix D provides Monitoring Well
Installation Reports.

1.3.3 Organic Vapor Screening of Soil Samples - In order to evaluate

vertical soil contamination profiles, split-spoon samples obtained
during boring operations were scanned with a photoionization detector.
Results of this organic vapor screening are presented in Section 4.0.

1.3.4 Physical Soil Testing - Selected soil samples from the borings

were tested for physical properties, including moisture content (35
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tests), grain size (33 sieve and 4 hydrometer tests), and Atterberg
Limits (2 tests). The results are presented in Appendix E and discussed
in Section 4.0.

1.3.5 Hydraulic Conductivity Testing - Slug tests were performed on all

but four of the monitoring wells in order to determine the hydraulic
conductivity over the screened interval of the aquifer(s). Test results
are presented in Appendix F, with a discussion of these results in
Section 4.0.

1.3.6 Water Level Measurements - Water Tevel readings were taken in all

monitoring wells on April 1, 1986 and November 5-6, 1986 for the purpose
of evaluating groundwater hydrology and developing a groundwater contour
map. On the latter sampling date, water elevations were also obtained
in many of the surrounding wells which had been installed during previ-
ous investigations. Water level data are presented and discussed in
Section 4.0 of this report.

1.3.7 Environmental Sampling/Analysis - In order to assess the degree
and extent of contamination at the Volney Landfill, the following

environmental samples were collected in accordance with previous-
ly-established and approved QA/QC protocols:

0 Groundwater samples were collected from 25 of the 28 wells
installed. (The remaining 3 wells were found to be dry.)

0 Stream Water samples were collected at 7 Tocations along Bell
Creek and Black Creek.

0 Sediment samples were taken from the stream bed surface at
each of the 7 stream water sampling stations.

0 One (1) leachate sample was collected from a breakout point on
the north side of the Tandfill.

A complete environmental sampling report, addressing the con-
ditions encountered, methods employed, and measurements taken in the
field, is presented in Appendix G.
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Chemical analyses of environmental samples were performed for the
following parameters:

0 Groundwater, Stream Water and Leachaté samples were analyzed

for Hazardous Substance List (HSL) compounds, including:
volatiles, semi-volatiles, pesticide/PCB's and metals. These
samples were also analyzed for total cyanide, total phenols,
field measurements including pH, specific conductance and
temperature  and the following indicator parameters:
alkalinity, ammonia nitrogen, chemical oxygen demand (COD),
total hardness, total dissolved solids (TDS) and total organic
carbon (TOC).

0 Sediment samples were analyzed for the same parameters as
above, exclusive of the indicator parameters.

Analytical results are presented in Appendix H (Groundwater
Appendix I (Stream Water and Leachate) and Appendix J (Sediment).

1.3.8 Surveying and Mapping - Field surveys were performed to determine

the exact locations and elevations of all field data points (e.g.,
groundwater monitoring wells). Horizontal coordinates are based on the
New York State Plane Coordinate System; vertical elevations are based on
the USC&GS Mean Sea Level Datum of 1929. A topographic base map of the
site was prepared at a scale of 1 inch = 200 feet and a contour interval
of 5 feet, using existing aerial photography provided by Air Survey
Corporation of Virginia from a May 8, 1985 flight.

1.4 Report Overview

This report has been organized in a format generally consistent
with Chapter 9 of the USEPA's Guidance on Remedial Investigations Under
CERCLA (USEPA, 1985a) and Guidance on Feasibility Studies Under CERCLA
(USEPA, 1985b). Part I of the report (Sections 1.0 through 6.0)
presents the remedial investigation phase of the project. Part II
(Sections 7.0 through 12.0) addresses the feasibility study. Appendices
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are bound separately. The following 1list summarizes the contents of
each section of the report:

0 Section 2.0 describes the site features at Volney Landfill,
particularly the demography, 1land use, natural resources and
climatology.

0 Section 3.0 identifies and discusses the hazardous substances
potentially present at the site. Because the hazardous wastes from the
PAS site are buried and inaccessible, and because drilling was not
performed through the already-closed landfill itself, this hazardous
substances 1investigation is based upon indirect evidence of known
characteristics of waste materials at the PAS site itself and typical
occurrence of hazardous substances in municipal landfill leachate, as
reported in various studies.

0 Section 4.0 presents the results of a detailed hydrogeologic
investigation of the Volney Landfill. It dincludes a description of
field 1investigation methods, an evaluation of overburden and bedrock
geology on a regional and site-specific basis, and an assessment of
regional and site-specific hydrology. This section also addresses
subsurface contamination of soil and groundwater.

) Section 5.0 addresses surface water features of the site,
including topography and drainage patterns, stream flow characteristics
and flood potential, field investigation methods, and levels/extents of
contamination observed in surface water and stream sediments near the
site.

) Section 6.0 identifies potential receptors of contamination
originating at the Volney Landfill site, and assesses the impact of this

contamination upon public health and the environment.

0 Section 7.0, which serves as an introduction to the feasibil-
ity stage of the project, summarizes results of the remedial
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investigation, presents a simplified and generalized hydrogeologic/ con-
tamination model of the site, identifies objectives of remedial action,
and sets forth the procedural logic by which alternative remedial
actions will be evaluated. '

0 Section 8.0 presents a technical screening of individual
remedial action technologies, a combination of these technologies into
preliminary remedial action alternatives, and a preliminary screening of
these alternatives on the basis of environmental/public health and cost
factors.

0 Section 9.0 identifies the final remedial action alternatives
which are to be evaluated in detail, i.e., those which pass the
preliminary alternative screening.

0 Section 10.0 includes a detailed evaluation of these selected
remedial alternatives on the basis of technical, institutional, public
health, environmental and cost factors.

0 Section 11.0 summarizes the remedial action alternatives,
indicating their important relative features and the way they compare to
one another in terms of the detailed evaluation criteria described
above.

0 Section 12.0 offers a preliminary recommendation of a single
remedial action alternative, a conceptual design of the component
technologies comprising this alternative, and a discussion of key
technical and institutional aspects related to its implementation.
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2.0 SITE FEATURES INVESTIGATION

2.1 Demography

The Volney Landfill is Tlocated in a rural area of the Town of
Volney, Oswego County, New York. A trailer park is Tocated approximate-
1y 1,000 feet north of the site on Silk Road; a few houses are located
within 100 feet of the site boundaries. The closest population center
is the City of Fulton approximately 2 miles away (1980 U.S. Census
population 13,312). The population of Oswego County as a whole was
113,901 in the 1980 census. This is approximately a 13% increase over
the 1970 census population of 100,897,

2.2 Land Use

Land use in the vicinity of the Volney Landfill includes primarily
woodlands and farmlands; zoning is residential. Homes are sparsely
located in the area. A residential trailer park, the Kerfien Mobile
Home Park, is located approximately 1,000 feet north of the site on Silk
Road. The Oswego County Airport is situated southwest of the site.
Near the southwest corner of the Tandfill, Niagara Mohawk Power Corpo-
ration operates a facility on Howard Road which is the base for trans-
mission-1line construction and maintenance crews. Numerous inactive sand
and gravel pits are located in the area, including Tocations immediately
south and east of the site. A major producer of aggregate materials and
concrete products, Northern Readymix, is located about one mile south on
Silk Road.

2.3 Natural Resources

Bell Creek, which flows in a southerly direction near the site, is
the closest natural resource to the Volney Landfill. Most of the creek
and additional land area along the reach adjacent to the landfill are
NYSDEC designated wetlands. These wetlands provide a haven for fish,
waterfowl, and birds which may migrate through the area. The area is
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also a source of aggregate. Several sand and gravel pits, both active
and inactive are nearby; the landfill itself is Tocated directly over an
inactive pit.

2.4 Climatology

Climatic data for the site and vicinity was obtained from the
National Climatic Data Center (National Oceanic and Atmospheric Adminis-
tration (NOAA), 1985) for Syracuse over a 30-year period of record. The
site is actually Tocated closer to the City of Oswego than to Syracuse.
However, given Oswego's proximity to Lake Ontario, and considering that
the site is inland, Syracuse climatic data was considered more represen-
tative.

Precipitation data for a 30-year period of record (1956-85) is
provided in Table 2-1. The mean annual precipitation is 36.79 inches;
annual precipitation ranged from a minimum of 27.10 inches in 1964 to
58.17 inches in 1976. The mean monthly precipitation remains under 3.1
inches for most of the year, increasing to above 3.3 inches in June,
July and August. Snowfall occurs from October through April, and
occasionally in May. Normal, minimum and maximum precipitation for
water and snow over a 36 year period of record are also provided in
Table 2-1. A maximum monthly rainfall of 12.3 inches was recorded in
June of 1972; a 24-hour maximum of 4.27 inches was recorded in August of
1954. A maximum monthly snow accumulation of 72.6 inches was recorded
in February of 1958; a 24-hour maximum of 24.5 inches was recorded in
January of 1966.

Temperature data for a 30-year period of record at Syracuse are
provided in Table 2-2. The mean annual temperature is 47.6%F. The
highest recorded temperature was 98°F in June of 1953, and the lowest
recorded was -26°F in both January 1966 and February 1979.

Prevailing winds are westerly, as vreported in the NOAA
Wind-Ceiling-Visibility Data for the Syracuse Airport (NOAA, 1981).
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TABLE 2-1

PRECIPITATION DATA FOR SYRACUSE, MY

PRECIPITATION (inches)

SYRACUSE. NEW YORK

YEAR| JAN | FEB | MAR | APR | MAY |JUNE|JULY| AUG | SEP | OCT | NOV | DEC |ANNUAL
1956 2.28 3.30 4.6 3.3% 3.03 [Al 3.75 8.41 4 27 1.28 2.38 3.3242.0
1957 2.19 1.76 2.01 2.60 2.88 4.18 6.13 3.4% 2.28 0.93 1.86 2.90 | 33.17
1958 4. 46 5.28 1.31 3.36 3.70 S.24 3.63 2.06 4.89 3.37 3.76 1.73 | 42.79
1959 4.59 2.22 2.9 2.51 1.97 2.53 2.54 4.48 0:93 7.18% 4 34 S5.01 | 41 20
1960 3. 4.90 2.48 2.94 3.96 1.86 1.03 2.69-| 2.93 2.77 1.68 1.86 | 32.21
1961 2.30 4. 14 4.22 3.74 2.40 3.68 S.08 1.78 1.2 3.59 2.99 2.45 | 37.58
1962 2.87 2.96 1.96 3.57 1.08 1.10 2.74 4 63 1.99 3.30 2.22 2.25 | 30.64
1963 1.85 2.05 2.79 2.22 2.84 2.4% 1.21 3.59 0.85 0. S.65 2.06 ( 27 .81
1964 2.18 1.13 3.83 3.66 2.31 1.41 2.15 3.09 0.75 1.52 2.20 2.87| 27.10
1965 2.28 2.82 1.63 3.53 1.61 2.04 1.34 1.95 3.80 2.70 2.97 1.92 | 28.39
1966 3.98 2.96 2.27 3.05 1.79 2.73 2.09 | 2.64 4.75 0.90 2.05 3.93|33.14
1967 1.47 1.49 1.34 2.1 3.33 1.56 6.33 5.00 2.73 3.52 4.48 | 2.66 | 36.02
1968 2.08 1.10 3.13 2.40 3.46( 6.14 3.77 4.17 3.43 5.81 4.Q7 4 67| aa 23
1969 3.37 1.49 1.08 3.95 4.34 3.74 0.90 1.77 1.13 2.30 4.56 3.42 | 32.05
1970 1.02 1.84 2.45 3.68 2.79 2.93 4.42 4.07 4.33 3.84 3.53 3.33| 38.23
1971 1.90 4.07 2.90 2.19 3.40 3.26 6.49 4 .01 2.56 1.62 3.52 3.26 | 39.18
1972 1.10 2.87 2.49 4.03 6.19| 12.30 3.45 3.76 4.12 4.36 6.79 3.95| 55.41
1973 1.85 1.7 3.45 6.N 5.58 7.07 3.62 2.97 4.57 3. 6.73 4.38| 52.65
1974 2.08 1.70 4. .34 3.09 5.78 4.67 9.52 4.60 4.4S5 1.58 4.95 3.47| 50.23
1975 2.54 3.05 2.67 2.01 2.74 4.08 9.32 5.35 8.81 3.69 3.54 4. 10| 51.90
1976 2.79 2. M 4.62 8.12 7.41 7.42 5.24 6.73 3.27 6.53 1.53 1.80| 58.17.
1977 1.84 1.62 3.47 3.04 0.75 3.30 4.76 4.93 6.54 4.75 5.3 4.33| 44 .54
1978 5.77 0.80 3.08 1.87 1.90 3.58 2.78 3.3 3.93 2.68 1.25 4.12 | 35.07
1979 4.70 2.54 2.73 3.89 3.07 2.33 2.33 3.69 5.25 2.N 3.25 1.84 | 38.53
1980 1.47 1.38 4.34 3.33 1.34 4.45 2.57 1.33 3.40 2.56 2.64 3.27 | 32.¢C
1981 1.34 2.72 1.01 2.04 2.61 1.89 2.68 2.63 5.58 6.66 3.09 2.96 | 35.21
1982 3.59 1.26 2.63 1.71 2.87 4. .64 3.83 2.60 4.22 0.72 4.52 2.55 | 35.143
1983 1.92 1.07 2.30t 6.34 3.33 1.50 2.31 2.80 2.98 1.98 4. .30 5.50 | 36.33
1984 1.30 2.88 2.39 3.16 4.97 2.02 3.66 S.17 2.61 1.9% 3.48 4.38 | 37.97
1985 2.49 1.5% 2.61 1.22 3.39 2.80 2.75 1.44 3.88 3.39 5.18 1.80 | 32.50
Record
Medn 2.69 2.51 3.08 3.09 3.02 3.56 3.4% 32 3.07 3.03 3.00 2.96 | 36.79
JAN|FEB |MAR [ APR | MAY [JUNE|JULY| AUG [ SEP | OCT [NOV | DEC | YEAR
PRECIPITAEIOI linches):
Hat ivalent
-;:r-:? 2.61 2.65| 3.1 3.3 3.6 3.63) 3.76| 3.77| 3.29| 3.14| 3.45( 3.20 33 11
~-Maximua Monthly § 77| 5.38| 6.84( 8.12| 7.41]12.30| 9.52| 8.41 .8 8.29( 6.79| 5.50 12.30
-Tedr 1979 | 1951 | 1958 | 1976 | 1976 | 1972 1974 | 1956 | 1975 | 1988 | 1972 | 1983 | JuN 1972
-Minimum Monthly 1.02| 0.80 1.01 1.22( 0.7% 1.10] 0.90f 1.33| 0.75| 0.21 1251 1.73 9.1
-Yedr 1970 1978 1981 1988 | 1977 | 1962 | 1969 | 1980 | 1964 | 1963 | 1978 | 1958 | OCT 1363
-Maximua in 24 hes 1,47 1,99 1.34| 2.85| 3,13 3.88( 4.07| 4.27| 4.'4| 3.6Q0| 2.09] 2.18 4.27
-Teder 1958 | 1961 | 1974 | 1976 | 1969 | 1972 | 1974 1954 | 1975 | 1956 | 1967 | 1952 | AuG 1954
Snow, [ce pellats
-Maximum Monthly 2.2 72.6| 40.3| 16.4 1.2 4.4 26.9( S2.5 72.6
-Year 1978 | 19%@| 1984 1983 | 1973 1952 ( 1976 | 1969 | FEB 1958
-Maxioua in 24 hrs 2.5 21.4| 147 7.1 1.2 2.4 121 15 6 24.5
-Year 1966 | 1961 | 1971 1978 | 1973 1974 | 1973 | 1978 | JAN 1966

2-3




TABLE 2-2
TEMPERATURE DATA FOR SYRACUSE, NY

AVERAGE TEMPERATURE (deg. F) SYRACUSE. NEW YORK

YEAR| JAN | FEB | MAR | APR | MAY [JUNE[JULY] AUG |[.SEP | OCT [ NOV | DEC [aNNuAL
1956 22.6 27.0 28.5 42.9 53.4 67.0 68.2 69.<4 58.8 52.7 41 2 33.3 a7 1
1957 18.8 30.4 35 .1 48 .4 56.0 70.4 70.4 67.1 62.6 S0.1 42.0 34 .2 48 .8
1958 21.4 19.5 34.3 48.3 54.5 62.5 70.5% 63.1 61.9 S0.4 41 9 19.4 46 .1
1959 21.0 21.8 31.1 47 .6 60.0 67.6 73.5 74.1 67.3 52.3 38.6 311 48 .8
1960 24.7 27.0 24 .4 43.5% 59.8 66.6 69.4 68.7 63.8 50.0 43.8 23.7 a7 .6
1961 18.8 25.9 33.2 42.9 5%5.5% 66.6 71.8 70.4 69.5 55.8 40.7 29 1 48 .3
1962 24 .1 21.5 34.6 47.3 62.3 68.3 69.2 69.1 59.7 51.2 35.5 24.5 a7 3

21963 20.8 18.4 34.2 45 .6 54.7 66.6 71.7 66.1 57.2 56.3 44 9 20.8 46 .4
1964 25.9 23.7 35.1 46.5 61.6 66.0 73.2 67.5 61.6 49 .5 43 .6 29 6 48 .6
1965 20.5 24.6 30.3 42.3 59.4 63.7 67.5 69 .1 62.8 47.9 38.7 32.1 46 .6
1966 19.0 23 .1 34 .4 42.6 51.2 65.7 711 70.4 59.5 43 .5 42.9 29.2 46 .6
1967 30.6 19.2 31.6 44 .9 0.2 69.5 67.7 66.6 60.7 51.8 37.6 32.7 a6 9
1368 18.5 21 .1 33.2 48 .1 S53.6 64 .9 9.9 68.8 64.8 52.5 40.0 27 .2 46.3
1969 24.3 23.6 30.4 46.9 55.7 64.5 69.9 71.3 63.8 S1.1 40.4 23.8 47 .
1970 16.1 24 .1 31.7 47 .2 57.5 63.5 9.7 68.0 61.4 52.3 41.7 25.4 46 .35
1971 18.5 26.5 31.2 42.8 55.8 67.9 69.0 67 .1 65.6 56.6 36.9 33.2 a7 &
1972 26.4 22.9 29 .4 40.5 58.5 64.5 72.9 69.2 63.5 46.5 37.0 30.8 46.93
1973 28.4 21.4 42.6 46 .8 54.3 9.6 72.7 73.5 62.0 $3.7 40.7 29.5 43 .6
1974 26.0 21.6 32.3 48.8 54 .1 65.6 69 .1 68.9 59.1 46.5 40.6 30.4 45 .9
1975 294 28.1( 31.7| 39.9| 62.9| e7.1| 71.7| e8.2| 57.1| 53.2| 46.6| 27.6| 48.6
1976 18.1 32.5 36.6 48.4 54.2 67.9 66.7 66.0 59.8 46 .9 35.8 22.6 46 .3
1977 15.7 26.0 40.1 48.2 60.3 62.7 70.8 67.3 62.5 S0.6 44. 0 27.3 48 . ¢C
1978 21.3 17.6 29.4 42.2 58.3 64.8 71.9 71.7 59.9 49 .6 40.3 30.6 46 .4
1979 22.4 12.9 39.1 45 .1 S8.6 66.0 71.7 67.9 61.4 50.9 44 5 33.4 47 8
1980 256| 19.8| 32.4| 47.8| 59.8| €3.0| 72.5| 73.8( 3.4 48.8| 37.6| 22.6| 47.3
1981 15.0 33.7 36.4 50.0 59.2 68.0 73.3 70.4 61.6 47.9 39.0 29.0 48.6
1982 14.8 25 .1 33.2 43.9 59.4 63.1 70.4 65.3 60.6 50.4 43.9 34 . 47.0
1983 23.4 26 .4 35.7 44 .3 53.7 66.7 72.0 69.0 62.5 50.3 39.0 22.5 47 ¢
1984 18.7 32.0 4.5 46 .0 52.4 65.4 68.0 68.8 57.7 52.2 38.3 33.5 46.5
1985 22.0 27 .3 36.3 47 .8 $9.5 62.0 9.8 68.9 63.5 S51.4 41 .2 26.0 48.0

Record

Mea&nr 23.6 24. 33.4 45 .4 56.9 66 .1 711 69.2 62.2 S1.4 40.2 28 2! 47.8

Max 31.4 32.1 41 .4 54.7 67 .1 76.2 81.1 78.9 71.8 60.4 a7.2 35.0 S6 4

Min 16.9 16.1 25.4 36.1 46.7 S6.0 61.1 59 52.5 42.3 33.2 2" 4, 38.8

# Indicates a station relocation

JAN|FEB [ MAR [ APR [ MAY [JUNE[JULY] AUG | SEP | OCT [NQV | DEC | YEAR
TEMPERATURE °F:
Normais
-0aily Maxiesum 30.6 [ 32.2| 41.4| 56.2( 67.9( 77 81.6| 79.6| 72.3| 60.9| 47 35. S6.9
-0aily Minisum 15.0| 15.8| 25.2| 36.0| 46.0| 5.4 | 60.3| 58.9| S1 8 417} 33.3( 21.3 38.4
-Monthly 22.8| 28 0 33.3| 46.1| 57.0| 66.3| 71.0| 9.3 62.0 40.6 | 28.3 477
Extremes
-Record Highest 10 69 85 89 9% 98 37 7 97 87 81 70 38
-Tedr 1967 (| 1981 1977 | 1962 | 1977 1953 | 1962 | 1965 | 1953 | 1963 | 1950 | 1966 | JUN 1953
-Record Lowest . -26 -26 -16 9 25 35 45 40 28 19 S -22 -26
-Tedr 1966 | 1979 1950 1972 1966 | 1966 | 1976 | 1965 1965 1976 | 1976 | 1980 | FEB '97%
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Wind speeds average 8.4 knots (9.7 mph) for all weather over the ten
year period of rekord (1965-74). Maximum average wind speeds were 10.3
knots (11.8 mph) for February; minimum speeds were 6.9 knots (7.9 mph)
for both June and August. '

A wind graph provided by NOAA is shown in Figure 2-1 for the
Syracuse airport. The concentric circles show wind speed in miles per
hour (mph). The individual numbers represent percentages of total
observations found in each direction for the given wind speed.
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URS RS Company, inc. WIND GRAPH FOR
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3.0 HAZARDOUS SUBSTANCES INVESTIGATION

3.1 Waste Types

The majority of wastes disposed of at the Volney Landfill are
residential, commercial, institutional and industrial wastes, including
wastewater treatment sludges. Between March 1974 and January 1975, a
minimum of 5,273 (USEPA, 1986a) but approximately 8,000, barrels were
accepted from the Pollution Abatement Services (PAS) hazardous waste
incineration facility in Oswego, New York. The New York State
Department of Environmental Conservation (NYSDEC) had previously
approved the Tlandfill for disposal of discarded barrels from PAS
containing the residues of chemical sludges, with the exception of
barrels containing phenols or chlorinated compounds. As estimated by
the Tandfill operator at that time 50-200 barrels containing liquids
from PAS were delivered to the site, rather than the approved sludge
residues. These barrels were reportedly crushed and incorporated into
the daily fill area.

Because the only reported discrete occurrence of hazardous waste
deposition at the Volney Landfill involves the PAS barrels, it is
noteworthy to consider the relative proportion and approximate location
of these barrels at the site. According to the most recent Hazard
Ranking System (HRS) score for the site, developed by the NYSDEC and ap-
proved by the USEPA, there are a minimum of 5,273 barrels from PAS
corresponding to a volumetric equivalent of approximately 1,320 cubic
yards. By comparison, using the average fill depth of 45 feet over the
55-acre area, the total volume of in-place fill material at the Volney
Landfill is estimated to be approximately 4,000,000 cubic yards.
Therefore, the hazardous wastes from PAS constitute an extremely small
portion (less than 0.04 percent) of the total fill volume at the site.
Regarding their Tlocation, the fact that deposition of PAS wastes
occurred during 1974 and early 1975 indicates that they are located in
the older, southern section of the landfill (see Figure 1-2). This
implies, although not conclusively, that leachate from the area of the
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landfill containing the PAS barrels is not collected by the leachate
collection system, which was constructed during expansion of the
landfill to the north.

3.2 Waste Component Characteristics

Because the Volney Landfill has been graded and capped, and
hazardous substances at the site are reportedly buried at typical depths
of 20 feet (Scrudato, 1981), direct measurement anrd characterization of
wastes are impossible. Therefore, the potential occurrence of hazardous
substances within the 1landfill has been surmised from the following
indirect evidence:

(a)- the known characteristics of waste materials at the PAS site
itself, from which the previously discussed barrels originat-
ed; and

(b) the general occurrence of hazardous substances in leachate and
groundwater originating from municipal Tandfills, as studied
by a number of recent investigations.

Later in the report, these potentially present hazardous substances
are compared with contaminants actually observed in environmental
samples from the site.

3.2.1 Characteristics of Waste Materials From the PAS Site - Between
March 1974 and January 1975, approximately 8,000 barrels were accepted
at the Volney Landfill from the PAS facility in the City of Oswego
(USEPA, 1986a). Although the contents of these barrels are generally
unknown, most of them reportedly contained residues only of non-phenolic

and non-chlorinated chemical sludges. Approximately 50 to 200 of the
barrels, however, contained unknown liquids.

In the absence of data concerning the contents of barrels
deposited at the Volney Landfill, it is reasonable -- 1if somewhat
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speculative -- to surmise that these barrels may have contained wastes
which are representative of the PAS main site from which they orig-
inated. The following tables indicate the range of waste types encoun-
tered at PAS: R

0 Table 3-1 identifies, on the basis of internal records,
chemical compounds which were handled by PAS at the main incinerator
site in Oswego and at the various "satellite" sites in Oswego County
(Scrudato et al., 1983).

0 Table 3-2 summarizes waste types and quantities removed
from the PAS site during surficial cleanup of drums and tanks from the
site (Camp, Dresser and McKee, 1983).

0 Table 3-3 summarizes waste types encountered during
removal of buried drums at PAS based on URS construction records.

0 Table 3-4 and 3-5 indicate the chemical composition of
liquids and sludges removed from buried tanks at the PAS site based on
URS construction records.

It should be emphasized that the data presented in Tables 3-1
to 3-5 are strictly applicable to the PAS site only, and are presented
here only to indicate the range of hazardous substances which may have
been received from PAS at the Volney Landfill. This data demonstrates
an extremely wide variety of hazardous substances, including: waste
acids and alkalis, PCB-contaminated solids and T1liquids, halogenated
organics, organic resins, solvents and heavy metals. Because of this
broad range of chemical compounds which were handled at the PAS main
site, it is impossible to designate individual indicator compounds, or
groups of compounds, as characteristic of the PAS wastes which may have
been received at the Volney Landfill.

3.2.2 Hazardous Substances in Municipal Landfill Leachate - Although
the only specific, reported incidence of hazardous waste deposition at
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TABLE 3-1

INORGANIC AND ORGANIC CHEMICAL COMPOUNDS HANDLED BY PAS, INC.
AS IDENTIFIED FROM INTERNAL PAS RECORDS (1969-1977)

Inorganic Organic
Pb (i) Methylene Chloride (Dichloromethane)
As (1) Benzene (ss)
cd (1) Toluene
Brz Xylene (Dimethylbenzene) (1)
S “(1) Chloroform (ss)
Al (i) Ethyl Alcohol (ss)
C12 MEK (2-Butanone) (v)
cro(i) DMF (Dimethylfuran) (i)
Cu (1) Methanol (oo)
I, (i) Butanol (s)
F& (1) Xylenol (1,2-Dimethyl1-3-Hydroxybenzene)
Hg (1) Glycerine (Propanetriol) (oo)
Na (NaOH+H2) Trichloroethylene (ss)
In (1) Ethylene Glycol (1,2-Ethanediol) (o00)
NH,OH (s) Methylchloroform (1)
Ni (1) DMA (Dimethylaniline) (ss)
Co (9) Acetaldehyde (Ethanol) (oo)
Si (1) Pyridine (00)
NH4CL (s) PCB's (1)
Chlorinated pesticides
Acrylonitrile (Vinyl Cyanide) (s)
Bromoform (ss)
Styrene
Phenol (s)
Formaldehyde (Methanol) (s)
Nitrobenzene (ss)
Chloronitrobenzene (1)
2-Thiourea (H,NCSNH,) (s)
0leic acid (C4s-9-0ftadecenoic Acid) (i)
A11y1 Alcohol (2-Propen-1-01) (o0o0)
Butyl Carbitol (Diethyleneglycol Monobuty]l
Ether) (o00)
Notes:

1) Solubilities are given for inorganic compounds in their elemental

form only.
i = (insoluble) ss = (slightly soluble)
s = (soluble) v = (very soluble)

00 = (soluble in all proportions)

2) This Tist may contain chemical compounds handled by PAS at other
sites in Oswego County, and not necessarily at the main incinerator
site.
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TABLE 3-2

SUMMARY OF WASTE TYPES AND QUANTITIES COLLECTED AND DISPOSED
OF DURING SURFICIAL CLEANUP OF THE PAS SITE

(JUNE-OCTOBER, 1982)

Description

Water Reactive Liquid

Organic Liquid, Low Halogen (<2%)
<50 ppm PCB

Organic Liquid, High Halogen
(>2%) <50 ppm PCB

Aqueous Acids pH <2.0
ATkalines pH >12.5
Solids, >50 ppm PCB
Solids, <50 ppm PCB

PCB Contaminated Liquid,
50-500 ppm

PCB Contaminated Liquid,
>500 ppm

Lab Packs
Empty Drums
Collection and Handling of Washwater

Neutral Aqueous <50 ppm PCB,
No Cyanide, No Sulfide

Collection and Handling of Sludges
Disposal of Salvageable Steel to Smelter

Disposal of Building Rubble to Landfill

3-5

Total Quantity

of Waste

237.1 gal
20,749 qgal

1,426 gal

769 gal
1,819 gal
60.75 drums

3,662.1 drums

55 gal

144 gal

3 drums
2,615 drums
63,918 gal

165,536 gal

123.5 drums
62.42 tons
123.42 tons



TABLE 3-3
SUMMARY OF WASTE TYPES AND QUANTITIES COLLECTED AND DISPOSED OF

DURING DRUM EXCAVATION AND REMOVAL AT THE PAS SITE
(DECEMBER 1985 - JULY 1986)

Total Quantity

Description of Waste
Aqueous, low TOC, pH 2-12.5, No CN 84.5 gal
Aqueous, high TOC, pH 2-12.5, No CN 499.9 gal
PCB Liquids, 50-500 ppm PCB 60.4 qal
PCB Liquids, >500 ppm PCB 94.3 gal
PCB Solids, >50 ppm PCB, High F.P. 1,656.7 cf
Organic Solids, <50 ppm PCB, High F.P. 11,239.4 cf
Organic Solids, <50 ppm PCB, Med. F.P. 14,703.9 cf
Organic Solids, <50 ppm PCB, Low F.P. 4,338.1 cf
Bulk Contaminated Soil 14,227.5 cy
Solid, Sulfides 7,948.7 cf
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TABLE 3-4

SUMMARY OF TANK LIQUID WASTE ANALYTICAL DATA
FROM TANKS EXCAVATED AND REMOVED AT THE PAS SITE
(FERRUARY - JULY, 1986) .

Tank No. 6 7 9A 10
VOLATILE COMPOUNDS
Acetone 3,900 920 9,500
Acryloritrile 54
Ethylbenzene 43 23
Methylene Chloride 310
Methyl Isobutyl Ketone 160 120 65 140
2-Propanol 46
Toluene 27 27
Xylenes 160 65
PESTICIDES/PCB's
Alpha-BHC .003
Gamma - BHC .001
PCB's
1242 290 (o0il layer)
1248 3.0-9.93 533
1260 5,200 (011 Tayer)

800 (mixed)
METALS/INORGANICS
Arsenic 4.6
Cadmium 0.02 0.02-0.77 0.03
Chromium 0.10 0.05 0.05
Lead 0.09 0.29
Cyanide 0.75 24 0.6 16.5
Sulfide 53 23 31
Notes:

1) Units are mg/1 or mg/kg (ppm).
2) Blanks indicate compounds were below detection Timits or analysis

was not performed.



TABLE 3-5

SUMMARY OF TANK SLUDGE ANALYTICAL DATA
FROM TANKS EXCAVATED AND REMOVED AT THE PAS SITE

(FEBRUARY - JULY, 1986)

Tank No. 6 7 9A 9B 10
VOLATILE COMPOUNDS

Benzene 60

Chlorobenzene 72

Chloroform 97

1,2-Dichlorobenzene 25

1,2-Dichloroethane 73

Ethylbenzene 2,800

Methylene Chloride 640

Methyl Isobutyl Ketone 1,600

Tetrachloroethylene 450

Toluene 9,900

1,1,1-Trichloroethane 46

Trichloroethylene 1,200

PCB's

1242 2-6 47-73 59-280 2,390
1248 3 20-45 358-523

1254 81-99 534
1260 3 243-1,480 25-50 57
METALS/INORGANICS

Arsenic 2.9 2.7-14.9 1.6-11 29 8.6
Cadmium 3.3 9.8-40 8 22
Chromium 310 40-52.5 1,600-9,620 560 590
Lead 1,150 130-213 6,800-39,000 1,700 6,000
Mercury 0.24 0.77-1,000 0.93 0.95 1.1
Nickel 23-50 30 49
Chloride 2,600 13,100-13,800 44,600-79,200 18,200 26,400
Notes:

1} Units are ug/g (ppm) for volatiles and PCB's.

2
3

) Units are ug/g (ppm) wet weight for metals.
) Analyses of volatile compounds for Tank 6 are based on mean values

for solidified sludge.
4) Blanks indicate compounds were below detection limits or analysis

was not performed.
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the Volney Landfill involves the barreis from PAS, it would be incorrect
to assume that all hazardous substances detected in environmental
samples from the 1landfill vicinity are attributable to this source.
Other municipal, commercial and industrial waste sources undoubtedly
influence the composition of leachate and may, in aggregate (and by
virtue of their relative volumetric proportions), play a much Tlarger
role in the overall character of Volney Landfill leachate. This is true
of not only the common indicator parameters (e.g., chloride, iron, COD
and specific conductance), but also the hazardous substances present 1in
the Teachate.

Municipal landfills, and the leachate produced from municipal
landfills, typically contain a significant number of chemical compounds
which are designated as being hazardous. Although most investigations
have dealt with the more common and non-hazardous indicator parameters,
such as those cited above, a number of recent studies have addressed the
hazardous substances present in municipal Tlandfill 1leachates. For
example, Sabel and Clark (1983), Sawhney and Kozloski (1984), and
Mureebe et al. (1986) have all evaluated the composition of leachate
from various municipal Tlandfills 1in terms of hazardous substance
components. Their results are summarized in Table 3-6. As seen from
this table, a fairly wide variety of Hazardous Substance List (HSL)
compounds were found to be present in the leachate from these landfills.
It is reasonable to infer from these results that, at Volney Landfill, a
variety of HSL compounds would occur under any circumstances, and that
the effect of PAS wastes located on-site would be superimposed upon this
occurrence.



TABLE 3-6

HAZARDOUS SUBSTANCES DETECTED IN MUNICIPAL LANDFILL LEACHATE

No. of Sites Concentration Range
(ug/T)

Compound Total Detected Low High
Chloromethane 11 5 170 *
Bromomethane 11 2 170 *
Vinyl Chloride 11 3 10 61 *
Chloroethane 12 6 62 170 *
Methylene Chloride 16 13 40 20,000
Acetone 13 9 18 13,000
1,1-Dichloroethane 14 10 .6 6,300
Chloroform 17 5 14.8 1,300
1,2-Dichloroethane 17 6 5.5 11,000
1,1,1-Trichloroethane 12 3 7.6 2,400
1,1,2,2-Tetrachloroethane 5 1 210
1,2-Dichloropropane 12 5 2 81
1,1,2-Trichloroethane 11 1 500
Benzene 18 12 4 540
Toluene 15 14 7.5 6,362
Chlorobenzene 6 2 1.5 60
Ethyl BRenzene 14 11 12 820
Total Xylenes 6 6 12 170
1,4-Dichlorobenzene 7 4 7.7 16
1,2-Dichlorobenzene 6 -3 10 32
Isophorone 1 1 67
Naphthalene 1 1 10
Diethylphthalate 1 1 76
Methyl Ethyl Ketone 11 7 110 27,000
Arsenic 1 1 18
Cadmium 1 1 15
Chromium 1 1 240
Copper 1 1 27
Lead 1 1 a0
Nickel 1 1 390
Selenium 1 1 7
Zinc 1 1 12,000
Cyanide, Total 1 1 100
Phenols, Total 1 1 4,000

Notes:

1) * indicates concentration data not available for all sites.
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4.0 HYDROGEOLOGIC INVESTIGATION

4,1 Field Investigation Methods

Remedial investigation activities were previously summarized in
Section 1.3 of this report. The following section expands upon this
summary by identifying and briefly discussing the methods of inves-
tigation associated with these activities. Since further detail con-
cerning investigation methods may be found in the Health and Safety Plan
(URS Company, 1985a) and the Work/QA Project Plan (URS Company, 1985b),
the discussion below is limited to major features of the investigation
methods and/or points of deviation between the actual field methods and
those outlined in the prior work plans.

4.1.1 Surface Geophysical Studies - Surface geophysical studies were
conducted at the Volney Landfill from September 25 to October 11, 1985
using the techniques of terrain conductivity profiling, electrical

resistivity sounding and seismic refraction surveying. Terrain
conductivity profiling along the perimeter of site, using Geonics EM-31
and EM-34 Terrain Conductivity Meters, provided information on Tateral
variations in shallow stratigraphy and groundwater. Electrical
resistivity sounding was performed with a Bison Instruments Model 2350
Earth Resistivity Meter along the same perimeter traverse to determine
general variations in subsurface electrical properties with depth in
order to facilitate interpretation of the terrain conductivity data.
This preliminary information was used to evaluate and modify the
proposed monitoring well program, and to interpolate subsurface con-
ditions between boreholes. Seismic refraction surveying was performed
using a NIMBUS ES-1210 Multichannel Signal Enhancement Seismograph along
the Tandfill perimeter and along eight radial Tines directed away from
the Tandfill to determine overburden stratigraphy and depth to bedrock.

The findings of the surface geophysical studies are presented
in Appendix A. These geophysical results, along with logs of previous-

ly-drilled wells, provided a technical basis for establishing final
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drilling Tlocations and number of wells. The Tlocations and number of
wells were selected to provide adequate soil and groundwater samples in
areas of anomalous geophysical readings and to provide a suitable
distribution of wells among stratigraphic units.

4.1.2 Soil Boring/Monitoring Well Installations

4.1.2.1. General Description - Drilling operations at the Volney

Landfill site commenced on January 10, 1986 and were completed February
8, 1986. Results of the drilling operations are presented in Appendix B
(Soil Boring Logs) and Appendix C (Rock Core Logs). Appendix D
provides the Monitoring Well Installation Reports.

Drilling was conducted by John Mathes and Associates, Inc. of
Columbia, I11inois, and by A.W. Kincaid of Canastoga, New York, under
the constant observation of on-site geologists from Dunn Geoscience
Corporation. John Mathes and Associates mobilized two CME-55 drilling
rigs to the site to conduct the soil drilling and sampling and to drill
rock core samples. A.W. Kincaid mobilized one TH-60 drilling rig to the
site to install casing prior to drilling the bedrock core borings and to
drill one deep, unsampled soil boring into lodgement till (VBW-10D).

Soil boring/monitoring well Tocations are shown on Figure 4-1.
Table 4-1 summarizes boring locations and sampling methods. A total of
28 borings were drilled at 18 locations with a monitoring well installed
in each boring. These included 25 overburden (soil) wells and 3 bedrock
wells. Of these borings, 19 were drilled within the site boundaries and
9 were outside. Single wells were drilled at 12 Tlocations, while
multiple well installations include 2 wells each at 3 locations, 3 wells
each at 2 locations and 4 wells at 1 location.

Well designations were assigned as follows. Single wells were
given no suffix, with the exception of VBW-17A where "A" refers to
alternate. For well pairs, the shallow and deep overburden wells were
given the suffixes "S" and "D", respectively. For three-well clusters,
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the overburden wells were similarly suffixed "S" and "D" and the bedrock
well was given the suffix "BR". Four-well cluster VBW-3 was similarly
designated, with the addition of the suffix "I" for the
intermediate-depth overburden well. ‘

4.1.2.2 Soil Borings and Samples - Soil borings were advanced using 4
1/4-inch inside diameter (I.D.) hollow-stem augers. Two CME-55 drill

rigs were used for soil borings, except for boring VBW-10D which was
advanced with the TH-60 air rotary rig due to the extremely dense
lodgement till encountered.

Split-spoon samples were collected in accordance with the
Work/QA Project Plan, with continuous sampling in the deepest overburden
boring at each of the three-well and four-well cluster locations of
VBW-3, VBW-8 and VBW-10. Thin-wall tube (Shelby tube) samples were not
collected because clay soils suitable for this type of sampling were not
encountered. Some soils containing clays were encountered in borings
VBW-7D and VBW-8D; however, these soils contained significant sand and
silt fractions and, as such, were non-cohesive and not suitable for
thin-wall tube samples and Taboratory permeability tests.

Soil samples were examined and classified by the inspecting
geologist upon opening of the split-spoon sampler. Classification was
based upon the Modified Burmister Identification System (discussed in
Appendix B) and the Unified Soil Classification System (A.S.T.M. Stan-
dard D-2487). A log of each sampled boring was prepared during drill-
ing, and is presented in Appendix B.

4.1.2.3 Monitoring Well Installations in Soil - Monitoring wells were
installed largely as defined in the Work/QA Project Plan. A11 overbur-

den wells consist of 2-inch I.D. stainless steel risers and screens.
Construction details and materials used for each of the wells are
presented in Appendix D. In most cases, soil stratigraphy indicated
that a seal of bentonite below the well screen would serve no purpose,
so that seal was omitted. In wells with a shallow water table, a
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bentonite slurry seal was installed above the well screen, rather than a
bentonite pellet seal. This modification was made because of the
difficulty in working with pellets below the water table.

Wells VBW-9S and VBW-10S were installed in fill materials
because a sand and gravel unit was not encountered. Fill materials
sampled were wet and were thought to be below the water table. These
wells were later found to be dry, however, as was well VBW-9D, screened
in glacial till.

4.1.2.4 Monitoring Well Installations in Bedrock - Minor modifications

were made to the Work/QA Project Plan for drilling and installation of
bedrock monitoring wells. A TH-60 air rotary drill rig was used to
install the permanent casing at each bedrock monitoring well. An 8-inch
nominal tricone roller bit was used to drill the borings. Temporary
8-inch steel casing in 21-foot sections was advanced with the bit to
promote circulation of drilling air and cuttings and to prevent
formational collapse. The boring was advanced 5 feet into rock to
create a rock socket, with the temporary casing advanced part way into
the bedrock.

Four-inch flush joint stainless steel casing with a screw-on
teflon bottom cap was Towered to the bottom of the boring. A stainless
steel centralizer was attached 2 feet from the bottom of the casing to
ensure an even distribution of grout in the socket. A 1-inch tremie
pipe was then Towered in the annulus to the bottom of the rock socket
and a 30:1 cement/bentonite grout mixture was pumped into the annulus
until it reached a point 2 feet from the ground surface. The 8-inch
temporary casina was then removed in 21-foot 1lengths and additional
grout was added.

Removal of casing and grout injection continued until all
temporary casinag was removed and grout was noted at the surface. The
tremie pipe was then removed. This procedure was modified during the
installation of two wells, VBW-8BR and VBW-10BR. In the case of well
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VBW-8BR, grouting began as described above, with the tremie pipe at the
bottom of the boring. Grout filled the temporary casing which was then
pulled back 21 feet and the top 21-foot segment of temporary casing was
removed. At this point the grout pump failed; however, the casing was
removed properly, with grout continually added by hand maintaining the
proper seal. In the case of well VBW-10BR, grouting and casing removal
proceeded as described above until the casing was pulled back above a
depth of 20 feet. At this point, which is at the top of till and base
of fill, continued grouting did not provide any rise in grout level in
the boring because grout was apparently moving laterally through the
fi1l. Cuttings of glacial till were used to fill the annulus between
the borehole and the 4-inch stainless steel casing above the depth of 20
feet up to the depth of 1.5 feet, at which depth the protective casing
was cemented in place.

After allowing the grout to set around the casing for at Teast
one week, a CME-55 drill rig cored through the bottom teflon plug and at
least 5 feet into the bedrock. The recovered core was logged by the
on-site geologist. Rock core logs are presented in Appendix C. Moni-
toring well installation reports are included in Appendix D.

4,1.2.5 Monitoring Well Development - Because of site accessibility

limitations and heavy snow cover, monitoring wells were developed by
suction 1ift pumping and/or bailing, rather than the modified air-1ift
method described in the Work/QA Project Plan.

Fifteen wells were developed by intermittent pumping using an
above-ground centrifugal pump, the Water Bug, manufactured by Homelite.
Well-dedicated 0.5-inch polyethylene tubing was used with the pump.
Nine wells, including the .bedrock wells, were developed by removing
water with well-dedicated polyvinyl chloride bailers. Two exceptions
were wells VBW-5 and VBW-4S, which were developed with the same bailer
after thorouah rinsing with deionized water. Bailers were utilized when
the depth of water in a well exceeded the 20-foot 1ift capacity of the
pump. Both a bailer and the pump were used to develop VBW-5.
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The well water volume was calculated prior to development.
For wells screened in soil materials, a minimum of 5 well volumes were
removed. Development continued until water cleared or the turbidity of
the water reached a steady state. For bedrock wells VBW-3BR and
VBW-8BR, a minimum of 3 well volumes were removed. Recharge to well
VBW-10BR was so slow that 1less than 2 volumes were removed.
Additionally, water removed from well VBW-10BR had an odor of cement
grout.

4,1.2.6 Decontamination Procedures - Fach drill rig was steam-cleaned

upon arrival at the site and before departure from the site. All
in-boring equipment, such as hollow-stem augers, 8-inch casing and drill
rods were steam-cleaned between each boring. Split-spocn samplers were
cleaned with a brush and a non-phosphate detergent solution and rinsed
between each sample. ATl stainless steel well screen and riser pipe
were steam-cleaned before installation.

4.1.3 Organic Vapor Screening of Soil Samples - Because of cold and

windy field conditions, field screening of split-spoon soil samples was
not feasible. Rather, a mecdel TIP photoionization detecter, man-
ufactured by Photovac Incorporated, was used to screen soil samples in
the following manner. After opening the split-spoons, soil samples were
quickly extracted, placed in Jjars, covered with aluminum foil and
tightly sealed. Jars were not completely filled so that some headspace
was left in the jar. Sample jars were placed in the work trailer and
allowed to reach room temperature. Soil samples were then scanned with
the TIP by inserting the probe through the aluminum foil and recording
the reading.

4.1.4 Physical Soil Testing - Selected soil samples obtained from
the soil borings were tested for moisture content, grain size and

Atterberg Limits. A total of 35 moisture contents, 33 coarse- and fine-
grained sieve analyses and 2 Atterberg Limit tests were conducted.
Additionally, hydrometer analyses were performed on 4 samples passing
the #200 sieve. Tests were conducted in accordance with the Work/QA
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Project Plan and A.S.T.M. specifications. Results are presented in
Appendix E.

4.1.5 Hydraulic Conductivity Testing - Hydraulic conductivity tests
were performed on all but four wells. Wells VBW-9S, VBW-9D and VBW-10S
were dry; therefore, no tests were conducted in these wells. Well

VBW-10BR was apparently affected by grout intrusion into the bedrock and
was not tested.

A11 tests were slug tests because many of the water table
wells contained insufficient water to conduct a reliable bail test. A
slug of 1, 2 or 3 gallons of potable water was used, depending upon well
capacity and the amount of water needed for a reliable data curve. Data
was analyzed using the methods described in the Work/QA Project Plan.
Additional details of data acquistion and analyses are presented in
Appendix F.

4,1.6 Water Level Measurements - Water level measurements were taken

in each well several times during drilling and well development. A
complete set of water level readings was made on April 1, 1986, and
again on November 5-6, 1986. A model 51453 water level indicator
manufactured by Slope Indicator Company was used. This is an electronic
device which emits an audible sound when the probe contacts water.
Depths to water were taken from the measuring point (MP), to the nearest
0.01 foot. The MP for April readings was the top of riser pipe, and in
November the top of casing was used. The probe was thoroughly rinsed
with deionized water between wells.

4.1.7 Groundwater Sampling/Analysis - Groundwater sampling was

performed using the detailed procedures outlined in the approved Work/QA
Project Plan. An environmental sampling report, addressing actual field
conditions encountered and methods of operation, is presented in Appen-
dix G. Laboratory analyses were performed by NYTEST Environmental,
Inc., a "Technically Acceptable" 1laboratory under the New York State
Superfund Program. Analyses were performed in accordance with the USEPA
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Caucus Organics and Inorganics Protocols for the Contract Laboratory
Program (CLP) (USEPA, 1985c).

Initially, groundwater samples were -collected at the Volney
Landfill during the period from February 18 to March 14, 1986. However,
due to a Taboratory violation of holding times for these samples, it was
necessary to resample wells during the period from July 21 to July 30,
1986. The groundwater analytical vresults which are presented in
Appendix H, and discussed in subsequent sections of this report, are
based on the latter sampling round.

4.2 Geology

This section discusses the geomorphology, overburden and bedrock
geology of the Volney Landfill site. This discussion was developed
through a review of work conducted by previous investigators, an
interpretation of topographic maps of the area, and field and Taboratory
investigations conducted specifically for this remedial investigation.
Field investigations include surface geophysical surveys, observations
made at field exposures, and an extensive test boring program which
collected soil and bedrock samples from 21 borings. Laboratory analyses
were conducted to measure physical properties of selected soil samples.

Results of the surface geophysical study are discussed in detail in
Appendix A. Detailed Togs of all sampled soil borings are presented in
Appendix B. Rock core boring Tlogs are in Appendix C. Reports of
physical soil analyses are in Appendix E. This data is summarized in
the following discussions, tables and figures.

4.2.1 Regional Geomorphology - The site is situated in the Lake
Ontario section of the Interior Lowlands physiographic province. This

is a region of gently rolling hills and intervening flatlands, with
elevations that range from 246 feet at Lake Ontario to hilltops between
about 400 and 600 feet. The region is underlain by gently dipping
clastic sedimentary rocks (sandstones, siltstones and shales) of Lower
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Paleozoic Ages. Bedrock does not typically outcrop due to an overlying
mantle of unconsolidated materials, primarily consisting of glacial
deposits. Glacial deposits include a nearly ubiquitous mantle of
glacial till, which is locally formed into elongated ridges or drumlins,
and a variety of glacial meltwater sand and gravel deposits, and
fine-grained glacial Tlake (lacustrine) sediments. Typically, drumlins
form the hilltops of the region. In the lower elevations, glacial till
is covered with glacial meltwater deposits, glacial 1lake deposits,
alluvium, and swamp deposits (peat and muck).

4.2.2 Soil Geology

4.2.2.1 Soil Borings - A total of 18 soil borings were drilled in

which soil samples were collected with a split-spoon sampler. Boring
Tocations are indicated on Figure 4-1. Table 4-1 summarizes boring
location and sampling methods. Split-spoon samples were generally taken
at standard intervals (i.e., one sample every five feet). Continuous
sampling was conducted at multiple-well clusters VBW-3, VBW-8 and
VBW-10, to provide additional detail.

Soil boring logs were prepared during drilling by the on-site
geologist. These logs, presented in Appendix B, were used to prepare
five interpretive cross-sections of the site's subsurface stratigraphy.
Locations of cross-section 1lines are shown on Figure 4-2. The
cross-sections themselves are shown on Figures 4-3 and 4-4.

4,2.2.2 Stratigraphic Seaguence - Unconsolidated materials have been

grouped into several generalized stratigraphic units. A summary of the
depth and elevations of major units encountered during drilling is
presented in Table 4-2. A generalized sequence of stratigraphic units
is shown on Figure 4-5,
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Surface exposures of bedrock were not observed anywhere at the
site or in the immediate vicinity of the site. Seismic data (Appendix
A) and bedrock borings indicates that the depth to bedrock ranges from
approximately 30 to 100 feet. "

Immediately overlying bedrock is a unit of glacial lodgement
till. Lodgement till is a material deposited at the base of an advanc-
ing glacier. This unit was found to be areally continuous in the site
area.

Overlying the Todgement till unit there occur a variety of
discontinuous deposits which formed during regional deglaciation.
Glaciolacustrine deposits of fine sand and silt were encountered immedi-
ately overlying lodgement till in topographically low areas.

The uppermost deposit of deglaciation is a discontinuous
veneer of sand and gravel which, at one time, mantled much of the site
area. Former mining operations have removed some of these deposits.
This unit is predominantly gravel along the steep slopes immediately
east of Silk Road. This surficial sand and gravel unit has previously
been mapped as a beach sand and gravel unit and, in the more gravelly
area east of Silk Road, as a wave delta sand and gravel unit (Miller,
1980a). These units have been grouped into one hydrogeologic unit
during this study, and are referred to as a reworked sand and gravel
unit.

An alluvial unit 1is recegnized as the uppermost natural
stratigraphic unit 1in a small area adjacent to Bell Creek in the
topographic Tow east of Silk Road.

Finally, an artificial fill unit consists of the debris and
soil-cover materials comprising the landfill proper, as well as minor
roadbed fill materials.

4-17



4.2.2.3 Descriptions of Soil Strata

4.2.2.3.1 Lodgement Till - The lowermost and oldest unit of the uncon-

solidated stratigraphic sequence is a compact to very compact glacial
Todgement til1. The compact nature of the Todgement till is a result of
its deposition at the base of an advancing continental ice sheet.

Lodgement til1 was molded during deposition into elongated
ridges or drumlins. Approximately 35 drumlins have been identified
within a 3-mile radius of the Volney Landfill. Orientation of the long
axes of drumlins indicate the general flow direction of glacial ice over
the region was about S25°E.

Drumlins are prominent both to the north and south of the
site. In the site area, however, drumlins are somewhat less prominent.
This 1is, in part, due to deposition of post glacial deposits in the
topographic lows between drumlins, as evident in the cross-sections
(Figures 4-3 and 4-4). Another possible factor is the erosion of
drumlin forms by wave erosion during elevated post-glacial lake Tlevels
in Glacial Lake Iroquois following deglaciation.

Drilling into the Tlodgement till was very difficult.
Penetration resistance to the driven split-spoon sampler was often over
100 blows per foot of sample. Sampler refusal, defined as 100 blows
with less than 6 inches of penetration, was common and hollow-stem auger
penetration was difficult. None of the three borings, which were
planned for continuous sampling to bedrock (VBW-3, VBW-8 and VBW-10),
were able to be sampled through the entire till section.

Lodgement till samples are typically reddish-brown in color.
This suggests it was derived from the underlying sedimentary rocks which
are similarly colored. Additionally, a relatively high percentage of
the pebbles observed in samples were noted to be local Tithologies.
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Grain-size analyses were performed on 14 split-spoon samples
of lodgement ti11 (Appendix E). Grain-size distribution data and curves
for these samples indicate a rather uniform and consistent distribution
of grain sizes. Average distributions among -the 13 analyses are 29
percent gravel, 54 percent sand, and 17 percent silt and clay. A
generalized description of the Todgement till, using the Modified
Burmister and Unified Soil Classifications, is Coarse to fine SAND,
Tittle Silt and Clay, some coarse to fine(+) Gravel, SM. Note that the
sample from VBW-14 is a combined sample of Todgement till and the
overlying sand formation.

The thickness of the lodgement till at the three multi-well
clusters is 16.5 feet at VBW-8, 45 feet at VBW-3, and 73 feet at VBW-10.
Variations of thickness across the site area, as interpreted from
seismic refraction data and 13 of the 14 sampled borings drilled into
lodgement till, are shown in the cross-sections (Figures 4-3 and 4-4).
These sections indicate thickness generally occurs within the ranges
indicated by multi-well clusters.

The generalized top-of-till topography is depicted in Figure
4-6. The steep till slope immediately east of Silk Road may have been
oversteepened by erosion of glacial meltwaters. Due to the lack of data
from under the landfill, it is not clear whether the topographic high of
ti1l under the landfill is two coalesced drumlinoid features or whether
an unobserved interdrumlin channel occurs between two closely spaced
drumlins.

Borings drilled during this study and from previous studies
(Scrudato, 1981; Geraghty and Miller, 1984 and 1985) suggest that the
lodgement till unit occurs above bedrock throughout the immediate site
area. Drilling has not been performed to determine if the lodgement
ti11 occurs over bedrock in the valley of Bell Creek east of Silk Road.
Surficial mapping by Miller (1980a, 1980b) indicates that the hills east
of Bell Creek are till drumlins.
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On Howard Road, southwest of the site, till was encountered at
the ground surface in boring VBW-13. Mapping by Miller (1980a) indi-
cates an extensive area of till at the surface from VBW-13 westward,
extending north and south along the general trend of NY Route 176 (roads
are located on Figure 1-1),

4.2.2.3.2 Glaciolacustrine Fine Sand and Silt - Glaciolacustrine depos-

its, primarily consisting of fine sand and silt, were encountered in
three areas during drilling. As shown by the cross-sections (Figures
4-3 and 4-4), these deposits accumulated in the trough areas between
drumlins. An extensive area of glaciolacustrine deposits is found along
Bell Creek and was encountered in borings VBW-7, VBW-8, VBW-14, VBW-15,
VBW-17 and VBW-17A. A second area occurs near the southwest corner of
the site. In this area, boring VBPW-3 encountered a thick section of
glaciolacustrine fine sand from depths of 8 feet to 36 feet. Boring
VBW-5 is located near the margin of this glaciolacustrine basin (see
section C-C', Figure 4-3). Section E-E' (Figure 4-4) depicts this basin
as extending southward from VBW-3, although this is somewhat speculative
and based upon regional drumlin orientations. A third glaciolacustrine
basin was encountered in boring VBW-1 just southwest of the intersection
of Howard and Silk Roads. This third basin is located between the
southerly ends of the two drumlins underlying the southern part of the
landfill (Figure 4-6).

Glaciolacustrine deposits consist primarily of brown fine sand
with variable silt contents. Densities were variable, ranging from
loose to compact but generally looser at the top of the section. Some
borings in the Bell Creek glaciolacustrine basin (VBW-7, VBW-8 and
VBW-17 encountered mixtures of gray fine sand, silt and clay in the
lower portions of this wunit. Thin Tlayers of sandier or gravelly
glaciolacustrine deposits were encountered at the base of this unit in a
few borings.

Grain-size analyses were performed on 10 glaciolacustrine
samples (Appendix E). Five samples were predominantly silt, ranging
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from 59.67% to 98.26% silt. Five samples were predominantly fine sand,
with variable amounts of silt ranging from 10.56% to 19.94%, and occa-
sionally minor amounts of coarser or finer constituents. Hydrometer
analyses performed on 4 of these samples indicate that the silt and clay
fractions of these sediments are primarily coarse silt. Atterberg Limit
tests were performed on two Tlacustrine samples from VBW-5 and these
samples were found to be non-plastic.

4,2.2.3.3 Reworked Sand and Gravel - The uppermost unconsolidated unit

in most areas surrounding the landfill consists of brown sand and gravel
ranging from 4 feet to over 25 feet thick. This unit is texturally
variable, and ranges from silty sand and silty sand and gravel mixtures
west of the landfill, to clean gravels and gravel-sand mixtures east and
southeast of the landfill. Grain-size analyses were performed on 8
samples of this unit (Appendix E).

This wunit has been extensively quarried in the past.
Quarrying of gravels has occurred at the base of the slope along Silk
Road. Boring VBW-15 indicates surficial gravel was removed down to the
underlying glaciolacustrine fine sands. Remnants of this coarse
aggregate material are scattered in the area around VBW-15. Some
sections of this gravel are partially cemented with calcium carbonate.

Other areas of quarrying include the area southwest of the
intersection of Silk and Howard Roads, the area northwest of the land-
fill (between VBW-5 and VBW-6), and according to reports (Barton and
Loguidice, 1984) the area beneath the southern part of the landfill. In
many of these areas, sand and gravel was excavated down to the lodgement
till surface.

Areas identified by the seismic refraction and terrain
conductivity surveys (Appendix A) as underlain by low-velocity or
lTow-conductivity materials were often underlain by sand and gravel
deposits. This is indicated by drilling results and field observations,
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especially in the area along Silk Road near the intersection with Howard
Road.

As stated previously, the uppermost sand and gravel unit is
termed reworked sand and gravel in this report. Previous investigators
(Miller, 1980 a,b and Scrudato, 1981) have referred to these deposits as
a beach sand and gravel unit and a wave delta sand and gravel unit.
These two units are laterally continuous and, based on soil textures and
water level observations, tend to act as one unit hydrogeologically.
Therefore, beach and wave delta designations have been omitted in this
study and the less definitive term "reworked" has been used to describe
this unit.

4,2.2.3.4 Alluvium and Swamp Deposits - Boring VBW-17A was drilled
adjacent to the channel of Bell Creek east of the landfill and encoun-

tered alluvial deposits. These are interbedded layers of sand, gravel
and silt which formed by fluvial reworking of the glacial sediments and
subsequent deposition along the stream banks (see Section B-R', Figure
4-3). One grain-size analysis was performed on the Towermost sample
from VBW-17A (Appendix E). It is not certain, however, whether this
sample is alluvium or the underlying reworked glacial sand and gravel.

Swamp deposits are mapped at a few areas 1in the region
(Miller, 1980 a,b). These are deposits of peat, marl, muck and clay
which accumulate in poorly drained, swampy areas. Minor accumulations
of swamp deposits may be present in the upper reaches of Bell Creek,
between borings VBW-6 and VBW-17A; however, none were observed directly
in the borehole samples.

4.2.2.3.5 Artificial Fill - Artificial fill deposits include roadbed
fi1l materials beneath the pavements of Silk and Howard Roads, and de-
bris-cover fill of the landfill proper. Debris fill was encountered