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OBRIEN& GERE
December 5, 1988

Mr. Brian Davidson

NYS Department of Environmental
Conservation

Room 222

50 Wolf Road

Albany, New York 12233-4011

Re: Town of Conklin
RI Report

File: 3362.001
Dear Brian:

Enclosed are five (5) copies of Town of Conklin Landfills Final Remedial
Investigation Report for your review. The Report is presented in two volumes:
Volume 1 contains the report text with tables, figures and exhibits. Volume 2
contains appendices for compilation of the data gathered in the RIL

The Final Report incorporates comments received September 15, 1988 from the
reviewers at NYSDEC Air Resources and Hazardous Waste Remediation Divisions,
NYS Department of Health, and USEPA. To assist in your further review, we
are including explanations of how we have addressed these comments, along with
references to the section of the report that has been revised.

Following your review of the Report, please contact me at your earliest convenience
such that we can proceed with the F easibility Study.

Very truly yours,

O'BRIEN & GERE ENGINEERS, INC.

A~ .
9*4'« C T id
John C. Tomik
Senior Project Hydrogeologist

JCT:ers/53.4
Enclosures

cc: M. Gorgus, Esq. (Coughlin and Gerhart)
P. Marks, Supervisor (Town of Conklin)
F. Trent (NYSDEC, Region 7, Kirkland)
S. Garver, Vice President (O'Brien & Gere Engineers, Inc.))
F. Hale, Manager (O'Brien & Gere Engineers, Inc.)
C. Kwan (USEPA)

O'Brien & Gere Engineers, Inc., an O'Brien & Gere Limited Company

Box 4873 /1304 Buckley Road / Syracuse, NY 13221 /(315) 451-4700 FAX (315) 451-1242

Blue Bell, PA / Boston. MA / Corvallis, OR / Edison. NJ / Johnson City. NY / Landover. MD / New York, NY
Pittsburgh, PA / Pittsfield, MA / St. Louis, MO / Virginia Beach. VA / Watertown. NY



New York State Department of Environmental Conservation
50 Wolf Road, Albany, New York 12233 - 701

Thomas C. Joriing
Commissioner

SEP 15 1988

Mark Gergos, Esg.

Coughlin and Gerhart

1 Marine Midland Plaza

PO Box 2039 *
Binghamton, New York 13902

Dear Mr. Gorgos:

RE: Town of Conklin Landfills
Remedial Investigation Report
Conk1in(T), Broome Co.

1.D. #704013

The Remedial Investigation Report on the Town of Conklin Landfills
dated July 1988 and received July 29, 1988, has been reviewed by the
United States Environmental Protection Agency (USEPA), the New York
State Department of Health (NYSDOH) and the New York State Department
of Environmental Conservation (NYSDEC).

N The following comments were received from the NYSDOH:

1. The report states; "development of the industrial park has
continued over the past three years and the assessment of
topographic conditions and land use has been updated through
additional site investigation studies." In what manner do study
findings influence future development activity? Aside from plates
which illustrate the basic infrastructure, future development
activities need to be described in greater detail.

2. A map depicting downgradient homes utilizing private water
supplies is necessary.

3. Findings from the risk assessment support the need for a
feasibility study, although some points require qualification.

a. In conservative fashion, all groundwater contaminants are
viewed as if present in potable water supplies. Certain
compounds (e.g., chloroethane, 170 ppb) have eluded
discussion based on the "lack of regulatory standards."
Actually, chloroethane is listed in the NYSOOH Proposed
Standards Limiting Organic Chemical Contamination In Drinking
Water,” to be effective early 1989. A specific MCL (5ppb) is
listed for chloroethane. :

-
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b. Direct contact with leachate seeps has not been addressed
even though substances such as chorobenzene, ethylbenzene
have been noted. Surface outbreaks of leachate have been
noted ir previous DOH inspections. Based on the inadequate
description of future site activities (completion of the
industrial development), it cannot be concluded that this
exposure pathway is incomplete. A discussion of potential
health risk associated with direct contact with leachate
needs to be included.

c. Although numerous contaminants have been detected in
groundwater, additive or synergistic effects are not
considered. The consultant should reference USEPA. 1986.
Guidelines for the Health Risk Assessment of Chemicals
Mixtures to qualify or disqualify these effects.

In summary, although the NYSDOH does not wish to impede the

initiation of the feasibility study, they are concerned that potential
exposure routes will become a reality if the adjacent industrial park
development proceeds irrespective of the remedial investigation
findings. '

The following comments were received from USEPA:

A1l data should be QA/QC approved and validated either by the
NYSDEC or 0'Brien and Gere. The validation package should be
included with the report.

The ARAR should be cited when comparing data. Standards and/or
criteria should be listed next to the analysis for convenience of
comparison.

The following are the NYSDEC comments on the Remedial

Investigation:

1.

On Page 25, the report uses a standard of 0.05 mg/1 for arsenic,
while the Part 703 standard is 0.025 mg/1. On this basis, the
standard was exceeded for HW-9 in 1984 and for HW-2 in 1983 and
1984. Sectiun 6.05.1 Estimates of Groundwater Exposures on

Page 65 omits this.

O Page 26, the report erroneously states that the standard for
manganese is 0.05 mg/1. Since the Part 703 standard for manganese
s 0.3 mg/1, Municipal Supply Well No. 3 is not over standard.
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3. The comments on Page 29 regarding the 100 year flood plain are
vague. The Tower landfill appears to be within it. If so, the
report should say so.

4. Some of the compounds which were included and excluded in the
Waste and Source Characterization (Page 49) appear to be
questionable. 1,1,1-trichloroethane is included but is not
present in either the groundwater or the leachate at
concentrations much greater than trichloroethene, which was
excluded. Xylene, 1,1-dichloroethane and 1,2-dichloropropene are
present in the groundwater and at fairly high levels in the
upper-landfill leachate yet were excluded.

In addition, it was suggested by NYSDEC staff that infitrometer
testing of the upper landfill cover would provide better data on the
cover's permeability. The data could be used to determine a more
accurate percolation rate and calculate leachate generation. The
leachate generation data could then be used in evaluating leachate
treatment alternatives in the Feasibility Study.

The NYSDEC Division of Air Resources expressed concern over the
fact that no air testing has been performed on site. Air monitoring
would certainly be necessary before the final selection of any remedial
alternative that included a disturbance of on-site materials.

I have also reviewed your August 2, 1988 correspondence to
Joseph S. Moskiewicz concerning gravel mining operations at the lower
landfill. Mr. Moskiewicz has informed me that he will suspend the
requirement for the Town of Conklin to submit a mined land reclamation
plan for the lower landfill area until the completion of the remedial
design. The suspension of this requirement, however, assumes that no
gravel mining will occur at the lower landfill. Hopefully, the
remedial design will satisfy the requirements in the Mined Land
Reclamation Law.

The impacts on eventual remedial measures from changes in site
conditions due to the gravel mining operations should also be addressed
in the Feasibility Study.



RESPONSE TO COMMENTS ADDRESSED IN NYSDEC LETTER OF 9/15/88

: TOWN OF CONKLIN
DRAFT REMEDIAL INVESTIGATION REPORT, JULY 1988

COMMENTS BY NYS DEPARTMENT OF HEALTH:

1.

3a.

3b.

3c.

Additional detail regarding existing development and plans for future
development in the area of the Town of Landfill has been received from
the Broome Industrial Development Agency (BIDA) and is included as Exhibit A
of the RI Report. For purposes of the RI Report, references regarding future
development activities have been incorporated based on the Final
Environmental Impact Statement for Broome Corporate Park, prepared
by BIDA in June 1985. Since the proposed location of the Industrial Park
includes development of access roads and utility lines in neighboring areas
to the Upper and Lower Landfills, the RI has been revised to recommend
that a buffer zone of at least 100 ft. from the Landfill property boundaries
be maintained by the IDA (see Figure 1, BIDA, 1985). This buffer zone is
judged to be sufficient based on the results of the risk evaluation presented
in the RI. The boundaries of the Industrial Park are depicted in Figure 1
of the RI Report.

Figure 2 of the RI depicts downgradient homeowner wells currently or
previously in services and identifies which homes are currently served by
the public water system. Table 6 lists the sampling data collected for these
wells and indicates which homeowners have switched to public water supplied
by the Town.

The proposed MCL for chloroethane listed in NYSDOH's Proposed Standards
Limiting Organic Chemical Contamination in Drinking Water has been noted
on Page 73.

Risks from leachate direct contact have been estimated and added. See

Section 6.05.3.

Additive/synergistic potential of exposure to mixtures has been discussed,
as appropriate, in Section 6.

COMMENTS BY USEPA:

1.

Exhibit D has been added to the RI to incorporate Data Validation Comments
for the RI data results. Qualifiers indicating excursions from the control
limits or requirements of the Quality Assurance Project Plan (Appendix F,
Preliminary Report, Town of Conklin Landfills, October 1987) are noted
in the Data Appendices where these results are listed.

Chemical-specific ARARs are utilized for comparison and evaluation of
the site data in Section 6, Data Analysis and Risk Assessment. Tables 3,
4, 6, 7 and 8 have been modified to include the appropriate standards or
criteria for ease of comparison to site water quality results. Exhibit B,
NYS and Federal Water Quality Criteria, includes listings of NYS Water
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Quality Standards for Groundwater and Drinking Water, NYS Ambient Water
Quality Standards for Surface Water, NYS Department of Health Proposed
Standards Limiting Organic Chemical Contamination in Drinking Water,
Federal Maximum Contaminant Levels, and Federal Ambient Water Quality
Standards.

COMMENTS BY NYSDEC:

1.

Arsenic concentrations in ground water have been addressed in revisions
to Section 6.05 and 6.07. Page 26 has been revised to compare data to the
more stringent applicable standard of 0.025 mg/l for arsenic, based on the
NYCRR Part 703 Class GA Groundwater standard.

The standard for manganese has been corrected to 0.3 mg/l. It is also noted
(Page 27) that Municipal Well #3 did not contain organic or inorganic
parameters above the regulatory criteria or standards.

Information regarding the location of the landfills with respect to adjacent
wetlands has been noted on Page 30. The northwest tip of Lower Landfill
appears to border with Wetland BE4, which is classified as a wet meadow.
Figure 9 has been modified to illustrate the extent of the 100 year flood
plain.

Trichloroethane was not detected in monitoring wells nor in any residential
wells since 1983. 1,2-Dichloropropene was not found in ground water.
1,2-Dichloropropane was not assessed because it was not detected in the
Lower Landfill nearest residential wells, and because there is no basis for
performing a chronic or carcinogenic risk estimate due to an insufficient
database.

Although the absence of trichloroethane and 1,l1-dichloroethane from the
Lower Landfill ground water suggests that transport to residential wells
is very low, Section 6 incorporates assessments of these non-carcinogens,
as well as xylene and toluene, to the ground water assessment.

Benzene and methylene chloride were selected for the original ground water
risk assessment on the basis of demonstrated human carcinogenicity of the
former, and the potency of hepatotoxicity of the latter, even though neither
was detected in residential or Lower Landfill ground water wells, but only
in the Upper Landfill ground water.

The results of the infiltrometer testings of the Upper Landfill are discussed
in Section 5.03.03 and included in Appendix C. Due to the gravelly nature
of the soils within the Upper and Lower Landfills, the accuracy of the
infiltrometer test was limited. Therefore, additional testing will be conducted
during the FS to refine the estimates of leachate generation rates

The results of air monitoring recently conducted at the site are discussed
in Section 6.03. These results will be taken into considerations for the
development of remedial alternatives in the FS.

JCT:ers/53.5
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SECTION 1 - INTRODUCTION

1.01 Site Background

The Town of Conklin owns two inactive municipal landfills (Upper
and Lower) located south of Powers Road, approximately two kilometers
(one mile) north of the Kirkwood Interchange of Interstate Route 81.
The two landfills are located within the perimeter of the Broome Corpo-
rate Park (Industrial Park) in Broome County, New York. Figure 1
depicts the location of the Industrial Park and Figure 2 illustrates the
boundaries of the Upper and the Lower Landfills.

The Lower Landfill was operated by the Town of Conklin from 1964
to 1969. The landfill was used to contain municipal refuse, and is
estimated to contain a total fill volume of approximately 25,000 m3
(32,500 yd3). Designated wetlands surround a large portion of the
Lower Landfill, which is located in the east central portion of the
Industrial Park.

The Upper Landfill was operated by the Town of Conklin from 1969
until 1975, when a closure order was issued by the NYSDEC for the
disposal of municipal wastes. The Upper Landfill, located in the west
central portion of the Industrial Park, is estimated to contain a total
filled volume of approximately 55,000 m3 (71,900 yd3) of waste material.
Tree cover is adjacent to the south, east and north sides of the Upper

Landfill.

1.02 Previous Studies

O'Brien & Gere Engineers, Inc. completed a two phase

hydrogeologic investigation of the Industrial Park for the Broome



Industrial Development Agency (BIDA). The Phase | Hydrogeologic
Investigation was cémpleted in March 1984 and the investigation evalu-
ated the potential for contamination and development limitations of the
two inactive landfills located within the proposed Industrial Park. The
Phase 1l Hydrogeologic Investigation was completed in February 1985.
The investigation characterized the local hydrogeology and identified the
hydrogeologic conditions that would affect development of the Industrial
Park.

The hydrogeologic investigations have identified the presence of
leachate seeps from both landfills. In addition, ground water monitoring
wells which are in contact with fill have shown low levels of
contaminants.

In 1985, a Remedial Investigation/Feasibility Study (RI/FS) Work
Plan was prepared and submitted to the DEC. In January 1986, the
field investigation was begun based on an approved Work Plan. In
June 1986 the field efforts included in the approved Work Plan were
completed, but negotiations between the Town and the State on the form
of the Consent Order for funding of the project caused delays in fi-
nalizing the results of the investigations. Between November 1986 and
June 1987, the Town advised O'Brien & GCere to suspend work, pending
the renewal and completion of negotiations on the form of a Consent
Order due to the availability of RI/FS funding under the Environmental
Quality Review Act of 1986.

One requirement of the Consent Order signed by the NYSDEC and
the Town was the preparation of a Preliminary Report. The Preliminary
Report included a review of the data generated to date, proposed

supplemental characterization studies, and revisions to the Work Plari as



required by the Su.perfund Amendments and Reauthorization Act (SARA)
passed by Congress in October 1986.

Sections 2 through 5 of this report incorporate the results of
previous investigations as well as the results of the supplemental char-
acterization efforts. The data have been reviewed and a discussion of
the potential impacts to the environment and exposed populations has
been included as Section 6. Section 7 summarizes the Remedial Inves-
tigation (RI) Studies, while Section 8 presents some initial stages of

development of the Feasibility Study (FS).

1.03 Objectives

The purpose of the Remedial Investigation study is to define the
conditions at the Conklin Landfill Site in order to complete a Feasibility
Study. The RI/FS Work Plan was designed to accomplish the following
goals:

A. Determine the nature of and the areal and vertical dis-

tribution of any hazardous wastes disposed of at the landfills.

B. Evaluate the on and off site impacts that any past, present or
future release or migration of hazardous wastes may have on
public health or the environment.

C. Screen possible response actions in accordance with the
National Contingency Plan (NCP) 40 CFR Section 300.68,
using interim guidance documents providéd by USEPA, includ-
ing Guidance on Superfund Selection of Remedy and the
Preamble to the Revised NCP which addresses the required

changes under SARA.



SECTION 2 - SITE FEATURES INVESTIGATION

2.01 Demcgraphy

The 1980 U.S. Census reported the total population of the Town of
Conklin to be 6,204, Approximately 700 people reside within one mile of
the Site. In 1980, the median age of the Town of Conklin residents
was 29.9 years and the median family income of the Town of Conklin

residents was $19,661 (BIDA, 1985).

2.02 Land Use

The predominant land uses in the Town of Conklin are agricul-
tural/vacant and forest uses. These two land uses occupy approximate-
ly 89 percent of the land in the Town of Conklin. Single family homes
account for the third single largest land area in the Town of Conklin,
occupying approximately 8 percent of the land area in the Town of
Conklin. Industrial areas comprise 0.5% of the land use in the Town of
Conklin (BIDA, 1985).

The Industrial Park is zoned Industrial Limited (IL), Industrial
Development (ID) and one- and two-family residential. The residential-
ly zoned areas occupy tﬁe southern one third of the property. The
Town of Conklin Comprehensive Plan has targeted the entire property
for industrial development (1985). A map illustrates the existing and

future development of the industrial park is included as Exhibit A.

2.03 Natural Resources

The Site is located within the Appalachian Plateau and the uncon-

solidated deposits underlying the site consist of glacial till, lacustrine



deposits and outwash sand and gravel. The sand and gravel in the
vicinity of the Lower Landfill is an unconfined aquifer that supplies
drinking water to the homeowner wells along Route 7 and the aquifer
for the Town's water supply wells. The Susquehanna River is located
approximately one kilometer (0.6 miles) to the east of the Lower Land-
fill.

Approximately 16 hectares (40 acres) of state-regulated wetlands
and 8 hectares (20 acres) of unregulated wetlands exist adjacent to the

Site as illustrated in Figure 2, Site Plan.

2.04 Climatology

Climatological data for the geographic region have been gathered
for the time period of 1972-1986. During this time period, the average
yearly precipitation for the region was 38.88 inches; the average tem-
perature for the area was 7.89°C (46.2°F), with low and high average
monthly temperature data recorded over the time period of -10.22°C

(13.6°F) and 22.67°C (72.8°F), respectively.



SECTION 3 - DISPOSAL SITE DEFINITION

3.01 General

The landfills were developed at different times at locations separat-
ed by approximately 1200 ft. Between 1964 and 1969, the Lower Landfill
was used for the disposal of municipal solid waste. Between 1969 and
1975, the Upper Landfill was used for the disposal of municipal solid
waste. Industrial wastes may have been disposed at either or both
landfills, although no written records of industrial waste disposal activ-
ities exist. The Investigations described in this report are based on a
characterization of various environmental matrices at the site (i.e.
ground water, surface water, sediment) to determine the environmental
impacts posed by the landfills. In addition, subsurface geophysical
investigations, topographic surveys and exploratory trenches were
performed to delineate the boundaries of the landfills.

The analytical program included samples of the leachate from the
Lower and the Upper Landfillé, surface water samples from Carlin Creek
and the adjacent wetlands, sediment samples from Carlin Creek and the
wetlands, and ground water samples from on and off-site monitoring
wells and downgradient homeowner and municipal supply wells. Ana-
lytical parameters included site specific indicators and specific parame-
ters such as purgeable priority pollutants, metals and pesticides/PCBs.

Sample identification was based on a horizontal location number, a
depth/strata number, sample type, and the date collected. At a given
horizontal location, several samples might be collected to characterize

different strata, sediment/fill or ground water. Each sample was then



given a discrete laboratory number to trace it through the various
analytical protocols;

Well locations HW-1 through HW-20 include homeowner and munici-
pal supply wells to the east of the Lower Landfill. Locations 13
through 16 and 23 through 26 represent leachate sampling areas.
Leachate samples taken from locations 23 through 26 were composited in
equal volumes and submitted for chemical analyses as Location 27.
Treatability tests were conducted on leachate samples from wells 14 and
16, from the Upper Landfill. Locations 1 through 12, 17 through 22 and
36 through 38 are ground water monitoring well sites. Locations 30
through 35 were sample locations for both surface water and sediment
samples. Locations 28 and 29 have been reserved for future sampling,
if required. All sampling locations, with the exception of Location 19,
are shown on Figure 2. Monitoring Well 19 is located approximately
4000 feet south along the roadway, opposite the Susquehanna River (see

Figure 8).

3.02 Nature of Waste Materials

The wastes deposited in both the Lower and Upper Landfills are
reported to be municipal solid waste as there is no record of disposal of
any industrial waste. Sampling of leachate from the Lower Landfill
revealed measurable concentrations of iron, manganese, mercury, copper
and benzene. Ground water monitoring wells in the vicinity of the
Lower Landfill have been sampled, and the analytical results have
revealed measurable concentrations of iron, manganese, arsenic, mercu-

ry and benzene.



Sampling of leachate from the Upper Landfill have shown measur-
able concentrations‘of metals, and volatile organics, including, iron,
manganese, cadmium, chloride, trichloroethene, tetrachloroethene,
1,1-dichloroethane, 1,2-dichloroethane, ethylbenzene and benzene.
Cround water monitoring wells in the vicinity of the Upper Landfill have
been sampled, and the analytical results have shown measurable concen-
trations of iron, manganese, sulfate, arsenic, vinyl chloride,
1,1-dichloroethane, 1,2-dichloroethane, benzene and toluene.

Additional analytical results for site investigations of ground
water, leachate, sediment, and soil borings are presented in the follow-

ing sections.

3.03 Topographic Site Map(s)

An update survey of the Lower and Upper Landfills was completed
in March, 1988. The topographic maps developed are included as
Figures 3 and 4, respectively. Elevations are based on U.S.G.S.

datum with contour intervals of 2 feet.
Most sampling locations for site wells, soil borings, sediment and

water samples are located on Figures 3 and 4.

3.04 Exploratory Trenching and Borings

Seven (7) borings (B57-B63) were installed within the fill area of
the Lower Landfill to determine the depth of waste materials. The depth
of the borings range from 16-20 feet with the depth of refuse ranging
from 4-8 feet in B-59 to 2-14 feet in B-61. The borings were completed

using a bulldozer rig and samples of the subsurface materials were
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collected continuously from the ground surface. Each boring was
backfilled with the éxcavated materials and covered with on-site soils.

A series of fourteen (14) trenches were excavated adjacent to
borings B57-B63 to delineate the horizontal boundaries of the fill
materials. The trenches were excavated from clean soils towards the
fill area, until fill was encountered. Each trench was backfilled with
the excavated materials. Excavated waste materials were covered with
on-site materials. The locations and elevations of these trenches and
borings are shown on the topographic site maps presented in Figures 3

and 4.

3.05 Supplemental Information

Aerial Photographs

Aerial photographs from 1973, 1981, and 1987 were reviewed to
provide historical information on the disposal practices at the Conklin
Landfills. The 1973 photo shows a diamond-shaped bare patch where
the Upper Landfill is located. The only activity evident at the Lower
Landfill is gravel pit mining, and the area along the perimeter of the
gravel pit which was previously filled with refuse is covered with
vegetation.

The 1981 and 1987 photos show the Upper Landfill as a rectangu-
lar-shaped area, mostly located north of the east-west access road,
although a small corner of the landfill appears to extend south of the
road. In 1981 the Upper Landfill is partially covered in brush, but in
1987 it is completely vegetated. Gravel pit mining continues at the

Lower Landfill. Figure 3 shows the 1987 aerial photograph.



Upper Landfill Cover Material Permeability Analysis

A sample of tﬁe existing cover material on the Upper Landfill was
collected for permeability analysis. A Shelby tube sampling device was
manually driven into the cover material at several locations. The
maximum penetration achieved was 48 cm (19"), with a recovery of only
11 cm (4"). Penetration was limited by a coarse gravel layer encoun-
tered approximately 12" below the surface. A falling head flexible wall
permeability test was performed on this sample.

The results of this test determined a permeability of 4.6 x 10—7
cm/sec. This relatively low permeability appears to be misleading, as a
visual inspection of the sample analyzed described the material as
organic topsoil material with a coarse gravel "plug" at the bottom of the
Shelby tube. The relatively low test results may be due in part to
compaction of the sample during collection and particularly during
laboratory extrusion of the sample.

Additional testing using an infiltrometer was conducted to prcvide
data on the cover permeability prior to beginning the FS. The results

of this testing are discussed in Section 5.03.03.

Fill Volume Estimates

Fill volume estimates for both landfills have been developed using
data obtained from aerial photographs, topographic surveys, borings,
and exploratory trenching (Lower Landfill only). The fill area compris-
ing the Lower Landfill is quite well defined. An estimated fill volume
for the Lower Landfill has been calculated to be approximately 32,500
yd3. An estimated fill volume for the Upper Landfill has been calculat-

ed to be approximately 71,900 yd3.
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SECTION 4 - HYDROGEOLOGIC INVESTIGATION

4,01 Soils

4.01.01 Soil Types

The Industrial Park is underlain by soils of the
Lordstown-Volusia-Mardin association. The association is composed
of the following soil series: Lordstown, Volusia, Mardin,
Canaseraga, Chenango and Dalton.

The Lordstown series is composed of well-drained soils that
offer high-bearing capacity and good stability over bedrock.

Volusia series soils are moderately well to poorly drained with
high-bearing capacity and low compressibility. Volusia series soils
also have a seasonally high water table which is typically found
atop a slowly permeable fragipan layer.

The Mardin series is moderately well-drained and the subsoils
bottom layer has a dense, very channery silt loam fragipan that
often creates a perched water table. Mardin series soils have a
high-bearing capacity.

Canaseraga series soils are deep, well-drained soils that are
prone to seasonal wetness and have varying bearing capacities.

Chenango series soils are deep, well-drained soils and, like
the Canaseraga series soils, are considered to be prime agricul-
tural soils.

Dalton series soils contain two contrasting deposits with a
dense fragipan that separates the two deposits and creates a
seasonally high water table that results in varying bearing capac-

ities (BIDA, 1985).
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4.02 Geology

4.02.01 Regional Geology

The Site is located within the Susquehanna section of the
glaciated Appalachian Plateau. The regional physiography is
characterized by moderately to steeply sloping uplands and broad,
flat to gently undulating valley bottoms. The landscape has been
sculptured primarily by fluvial processes, which have created
numerous drainage systems dissecting the plateau surface. Glacial
processes have further modified the region by rounding hill tops,
truncating bedrock spurs, steepening valley walls, and partially
filling the Susquehanna River valley with unconsolidated deposits.

The bedrock that underlies the site consists predominantly of
fine-grained shale and siltstone. These units were consolidated
into rock formations from sediments deposited in a shallow sea
during late Devonian time (approximately 350 million years ago).
Individual shale and siltstone layers dip gently to the southwest at
gradients of less than 0.004 m/m (20 feet per mile). Small post
depositional horizontal and vertical fractures are present in the

bedrock.

4.02.02 Site Geology

The local shale/siltstone bedrock topography in the vicinity of
the Site is covered with varying thicknesses of unconsolidated
sediments. lost of these sediments were deposited as the result
of glacial processes and post glacial recession. These sediments
have subsequently been dissected and modified by recent fluvial

processes. The glacial sediments in the vicinity of- the Lower
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Landfill have been identified as till, outwash and glacio-lacustrine
(lake) deposits‘.

Till is a dense, unsorted mixture of rock fragments and
gravel in a silt, clay, and sand matrix. Outwash deposits are
characteristically comprised of well sorted washed sands and grav-
els. Glaciolacustrine or glacial lake deposits are typically fine
grained silts, clays and sands deposited in glacial lake beds that
formed when meltwater drainage was blocked by the glacial ice
mass. Recent alluvial sediments are identified as silts, sands, and
gravels deposited by modern fluvial processes. Figure 5 shows
the areal distribution of surficial unconsoclidated deposits encom-
passing the Industrial Park.

Descriptive soil boring logs obtained in conjunction with the
installation of monitoring wells have been used to characterize the
horizontal and vertical extent of subsurface hydrogeologic units.
The hydrogeologic cross section, Figure 6, defines the relative
thicknesses and lateral continuity of unconsolidated deposits along
a northwest-southeast trending traverse.

The local subsurface geology in the immediate vicinity of the
Lower Landfill as shown by the boring logs of MW6 and MWI15 is
primarily glacial outwash overlying glacial till. Further downgradi-
ent, the outwash sand and gravels are underlain by lacustrine
silt, fine sand, and clay. These deposits are superimposed on the
dense glacial till deposits.

The local subsurface geology in the vicinity of the Upper
Landfill is primarily glacial till. The refuse is bordered to the

southeast by a lens of low permeability silt. The silt layer
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extends downgradient from the base of the refuse. Further down-
gradient, the silt changes to sand and gravel outwash overlying

the till.

4.02.03 Subsurface Investigations

Test Borings

In July and August of 1983, eight (8) soil test borings were
installed in the vicinity of the Lower Landfill and seven (7) soil
test borings were installed in the vicinity of the Upper Landfill.
All fifteen (15) of these test borings were converted into ground
water monitoring wells 1-15.

A total of ten (10) soil borings were installed within the
lndustria.l Park between October and November, 1984. Four (4) of
the ten soil borings were converted into ground water monitoring
wells (Wells 17-20), while the remaining exist as soil borings.
Figures 3 and 4 show the locations for borings B1 through B3;
borings B4 and B5 are located approximately 1/2 mile south of the
landfills while B6 is located approximately 200 feet north of the
upper landfill. Borings for monitoring wells 21 and 22 were in-
stalled in January 1986. As part of the supplemental RI/FS field
efforts in December 1987 and January 1988, five (5) soil borings
were taken along the perimeter of the Upper Landfill. Four of
these borings were converted to ground water monitoring wells
(Wells 36-38s). The remaining borings B64 and B65 are located
along the east and west border of the Upper Landfill,
respectively. The boring program was initiated to obtain

information concerning the horizontal and vertical extent of
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overburden materials within the landfills and areas adjacent to the
landfills. A geologic log was prepared for each of the borings
describing soil types, formation depths, texture, color, density,
etc. The soil sampling methods and boring loys are presented as
Appendix A. Well 6 was originally installed using a well point of
one meter (3 feet); however, this well was reportedly destroyed
by a snow plow. A replacement well was installed using the

standard hollow stem auger methods. (see Section 4.03).

Magnetometer Survey

A field magnetometer survey was performed to delineate the
horizontal boundary of buried metallic fill in the Upper Landfill.
A grid system with a 50-foot interval spacing was established from
an  existing topographic  survey. A GeometricR proton
magnetometer Model G-816/6826 was used throughout the survey to
collect total magnetic field data at each defined grid point station.
At each grid point, data were collected pertaining to the grid
point location, total magnetic field intensity, and the time the
reading was collected. An offsite base station was defined and
reoccupied periodically to correct for diurnal (magnetic drift)
changes.

To supplement the magnetometer survey, aerial photographs
* encompassing the Upper Landfill were obtained. To review the
historic development of the Industrial Park, photographs from
1973, 1981 and 1986 were reviewed. The information derived from
these sources was used to estimate the horizontal extent of fill in

the Upper Landfill.
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4.03

The magnetometer survey also detected ferromagnetic objects
within the forested area lying outside of the defined Ilandfill
boundaries. Further investigations indicated that the elevated
magnetic field readings were the result of surface debris including
wheels, cans, and other miscellaneous metallic debris.

A magnetometer survey has not been conducted on the Lower
Landfill. Delineation of fill area in the Lower Landfill was de-
termined using boring and trenching procedures described in

Section 3.04.

Ground Water

4.03.01 General

An unconfined aquifer exists along the eastern portion of the
Industrial Park and this aquifer supplied drinking water to the
homeowner wells along Route 7. During the development of the
Industrial Park a water main was installed along Route 7 for use of
homeowners. The Town of Conklin Well 3, located approximately
610 meters (2,000 ft.) northeast of the Lower Landfill well, is
capable of producing 0.85 m3/min. (224 gal/min.).

Six monitoring wells (Wells 5, 6, 7, 8, 9 and 10) were in-
stalled in the vicinity of the Lower Landfill and six monitoring
wells (1, 2, 3, 4, 11, 12) were installed in the vicinity of the
Upper Landfill from July 1983 through January 1984 during the
Phase | Hydrogeologic Investigation. Four additional monitoring
wells (Wells 17-20) were installed from October 1984 through De-
cember 1984 during the Phase Il Hydrogeologic Investigation. Two

additional monitoring wells (Wells 21 and 22) were installed during
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January 1986. Wells 36, 37 and 38 were installed in December 1987
- January 1988 as part of the supplement characterization efforts.
One shallow well, Well No. 38S, was installed nested with Well No.
38. A replacement well for Well 6 in the Lower Landfill was also
installed since the original Well 6 was reportedly destroyed by a
snow plow.

The wells were used to establish a ground water profile,
provide information on the flow rate and direction of ground water
movement and supply sampling points to determine ground water
quality. The locations and elevations of all site monitoring wells

are shown on Figures 3 and 4.

4.,03.02 Well Installation and Development

All the wells were installed using hollow stem auger drilling
methods. Well installation procedures, well development procedures

and well descriptions are given in Appendix B.

4,03.03 Ground Water Flow Conditions

Part of the precipitation falling on the land surface of the
landfills may be transported as surface water runoff, returned to
the atmosphere as evapotranspiration, or percolated through the
soils into the ground water table. Once infiltrating water reaches
the water table, it enters the ground water flow system and flows
under the influence of gravity until it reaches a point of discharge
such as a wetland, stream or river. At the Lower Landfill, a
portion of the ground water discharges locally into the Wetland

BE6 but most of the ground water will flow beneath the local
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discharge point and discharge to the Susquehanna River. At the
Upper Landfi'll, the ground water may discharge locally into the
wetlands or Carlin Creek, but most of the ground water will
likely flow beneath these local discharge points and discharge to
the Susquehanna River.

Figure 7, the ground water elevation map, depicts the
configuration of the potentiometric surface from the ground water
elevation data collected on January 20, 1988. Ground water
elevation data are summarized in Table 1. The ground water
within the outwash occurs at a depth ranging from five to ten feet
below the surface. The ground water gradient slopes in an east-
ward direction towards the Susquehanna River. The hydraulic
gradient, measured from Figure 7, is steep in the uplands areas,
approximately 0.07 m/m, and relatively gentle within the valley in
the vicinity of the Lower Landfill, approximately 0.01 m/m.

The water transmitting capacity, or permeability, of the
various geologic formations were estimated by conducting in-situ
permeability tests on several monitoring wells. The tests were
performed using the procedures outlined in Appendix C, by
removing a volume of water from the well and measuring the recov-
ery rate of the water level. The results of the tests conducted
on Wells 1, 3-7, 9-12, and 17-20 are included in Appendix C.
The permeability test data for Wells 1, and 19, which were in-
stalled within the glacial till, indicate that the permeability of the

7 7 4

till ranges from 2.3 x 10 ' to 3.8 x 10 ' cm/sec (6.5 x 10 ' to

3

1.08 x 10 ft/day). The permeability test data for Wells 7, 9,

and 10 indicate a permeability for the outwash sand and gravel
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ranging from 1.8 xgs 1073 to 4.6 x 1073 cm/sec (5.1 to 13.0
ft/day). Perm'eability tests were also conducted on Wells 5, 6, 17,
18, and 20. However, because these wells were installed within
mixed deposits of sand and gravel interbedded with silts and
clays, the permeabilities were highly variable, ranging from 9.63
x 107> cm/sec to 2.6 x 107 cm/sec (0.27 to 7.37 ft/day).
Supplemental in-situ permeability tests were conducted in
March 1988 on newly installed Wells 2, 6, 8, 13-15, 21 and 22. The
permeability test data for Wells 36 and 38 which were installed
within the glacial till indicate that the permeability of the till

5

ranges from 9.3 x 107> to 1.4 x 10°" cm/sec. The permeability

test MW-6 and MW-21 indicate a permeability for the outwash sand

3 10 3.5 x 1072 cm/sec. The

and gravel ranging from 6.0 x 10
results of these tests are included in Appendix C, and are sum-
marized in Table 2.

The velocity of ground water at the site can be approximated
using Darcy's law and estimates of the hydraulic gradient, aquifer

permeability and aquifer porosity. The ground water flow velocity

equation is as follows:

V = K (dh/dL)
a
Where:
V = Velocity, in m per sec.
K = permeability, in m/sec.

dh/dL = hydraulic gradient; in m/m

a = porosity
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The upland area encompassing the Upper Landfill is underlain
by glacial till which has a low permeability, ranging from 2.3 x
10-7 cm/sec to 9.3 x 10-5 cm/sec, and an estimated porosity of
0.34 which ¢is typical for glacial till (Todd, 1980). Based on this
information, and a hydraulic gradient of 0.070, it is estimated that
the ground water flow velocity within the glacial till beneath the
Upper Landfill is approximately 1.3 x 107" ft/day to 0.05 ft/day.

The lowland area in the vicinity of the Lower Landfill is
underlain by outwash sand and gravel that has a relatively high
permeability ranging from 4.6 x 10-3 cm/sec to 6.0 x 10-3 cm/sec
and an estimated porosity of 0.25. Based on these data, and a
hydraulic gradient of 0.010 m/m, it is estimated that the ground
water velocity of the lowland area ranges from 0.05 ft/day to 0.70

ft/day.

4.03.04 Ground Water Sampling and Analysis

Cround water quality in the vicinity of the Site was assessed
by sampling supply wells and ground water monitoring wells in and
around the Lower Landfill and Upper Landfill. Figures 3 though 5
present the locations of the wells sampled as part of this study.
Locations 1-12, 17-18, 20-22 and 36-38S are ground water monitor-
ing wells. Locations HW1 through HW17 are private homeowner
wells. Homeowner wells HW1 through HW12 were sampled by the
Broome Industrial Development Agency (BIDA) and were analyzed
by O'Brien & Gere. Homeowner wells HW13 though HW17 were
sampled by the Broome County Health Department and were an-

alyzed by the New York State Department of Health (NYS DOH). A
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second round of sampling and analyses of all homeowner wells was
conducted by O'Brien & Gere in January, 1988.

Homeowner supply wells were analyzed for purgeable priority
pollutants, total iron, manganese and arsenic. The ground water
from the monitoring wells was analyzed for pH, specific
conductance, TOC, TDS, purgeable priority pollutants, chlorides,
and soluble metals (iron, arsenic, copper, manganese and mercu-
ry). In addition, Wells 15, 18 and 21 were also analyzed for
organic pesticides and base/neutral/acid extractables determined by
EPA Methods 608 and 625. All monitoring wells sampled as part of
the supplemental characterization were analyzed in accordance with
Contract Laboratory Protocols (CLP) for dissolved metals (arsenic,
iron, manganese), pH, specific conductance and purgeable priority

pollutants.

4.03.05 Ground Water Quality

Analytical results of ground water from the monitoring wells
are presented in Appendix D. A summary of inorganic parameters
for ground water quality data in the vicinity of the Lower and
Upper Landfills is given in Table 3. Table 4 presents a summary
of ground water quality purgeable priority pollutants for the Lower
and Upper Landfills. Exhibit E includes comments on QA/QC
validation of the data. The CLP surrogate recoveries were within
the acceptable criteria with the exception of Monitoring Wells 3 and
4 which were slightly over the criteria. All samples with the
exception of Monitoring Well 18 (and its duplicate) were analyzed

within the method holding times. The results for. MW18 and
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MW-18D are thus presented for qualitative interpretation only.
CLP metals anélyses of the monitoring wells were slightly outside
of the control limits for matrix spike recoveries in some samples,
but these should not affect the quality of the data. Additional
data qualifiers have been noted in the data appendices for minor
excursions from the target control requirements.

The ground water analytical results are compared to
background Wells 1, 6 and 21, and to the natural quality of
ground water within glacial till lacustrine and outwash aquifers

(Table 5) in the following sections.

Background Wells

Examination of Figure 7 demonstrates that hydraulically up-
gradient wells to the Town of Conklin landfills include Wells 1 and
36. Well 1 was installed as part of the initial investigations in
1983, while Well 36 was installed during the supplemental field
efforts in December 1987. Based on the analysis of ground water
from these two background wells (see Tables 3 and 4 for inorganic
and organic parameters, respectively), manganese and iron were
slightly elevated above normal ground water levels within these
aquifers of the Susquehanna River. All other parameters were
within the typical ranges as shown in Table 5. Specific
conductivity levels ranged from 195 to 330 umhos/cm and pH
ranged from 6.7 to 8.3 s.u. for Wells 1 ‘and 36. Total Organic

Carbon (TOC) concentrations of 8-9 mg/l were observed, and all
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volative organic compounds were below the part-per-billion de-
tection limits.

Wells 6 and 21 represent water quality upgradient of the
Lower Landfill, but downgradient of the Upper Landfill. Well 6
was originally installed in 1983 but was destroyed and had to be
replaced with a new well in December, 1987. The new location of
Well 6 was selected apbroximately 150 ft northeast of the previous
location, due to the presence of sewer lines and anticipated con-
struction work in the area. Well 6 was used as a background well
during the 1983-84 studies and again for the most recent supple-
mental studies; however, it was damaged and unavailable for use
during the 1986 investigations. Well 21 was installed during early
1986. Well 18 might be considered representative of water quality
to the north of the site, since it is removed from either of the
landfills, offset approximately 90 degrees from the direction of
ground water flow.

Examination of data for Wells 6 and 21 within Tables 3 and 4
suggests that the ground water upgradient of the Lower Landfill is
characterized by moderate pH (5.7 - 7.5 s.u.) and high iron and
manganese content (0.95 - 8.1 mg iron/l; 1.0 - 4.1 mg
manganese/l). TOC values varied from 6 to 90 mg/l. All other
parameters analyzed including other inorganics, indicators and
organics, were similar in concentration to background ground

water quality.
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Monitoring Wells

Nine wells (in .addition to background Wells 1 and 36) were sampled
within the Upper Landfill. The analyses of Wells 3, 4, and 11 repre-
sent the ground water quality beneath and immediately downgradient of
the Upper Landfill. The analytical results for most inorganic parame-
ters were similar to those detected for the background wells, with the
exception of iron and manganese. Some of the highest concentrations of
these two parameters were detected in unfiltered samples, during the
surveys conducted in 1983. The maximum dissolved levels of iron (2.17
and 2.26 mg/l) were found in Wells 38s and 11; the maximum concen-
trations of dissolved manganese (4.23 and 4.66 mg/l) were detected in
Wells 11 and 12. One unfiltered sample from Well 3 taken in 1983
contained 0.015 mg/l cadmium, but subsequent analyses did not detect
this parameter at a detection limit of 0.01 mg/l. Recent (1988) analysis
of Well 22 exhibited a low pH of 5.2 S.U.; otherwise, all wells within
the Upper Landfill showed pH levels within the normal range of 6 - 9
S.U.

Total organic carbon measurements were elevated in the 1983
survey of Wells 2 and 11 at the Upper Landfill (390 and 280 mg/l re-
spectively). Well 2 showed traces of methylene chloride (4 ug/l, and 1
ug/l in one subsequent sampling), benzene (2 ug/l, or 1 ug/l in one
latter sample analyses), and toluene (1 ug/l, or 2 ug/l in a latter
sampling). All other volatiles in Well 2 were below the detection limit
( 1 ug/l for most parameters). A 1988 sampling of ground water at
Well 11 showed chloroethane (170 ug/l), methylene chloride (2 ug/l),
1,1-dichloroethane (uy ug/l), 1,2-dichloroethene (4 ug/l),

1,2-dichloropropane (34 ug/l), benzene (2 ug/l), toluene (3 ug/l) and
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xylenes (3 ug/l). A All other wells did not contain detectable concen-
trations of volatile organics.

In addition to Wells 6, 18 and 21 upgradient or north of the Lower
Landfill, five monitoring wells were installed within the Lower Landfill
area. Well 5 and Wells 8 through 10 are located immediately downgradi-
ent of the fill area, while Well 7 is located within the fill. lron and
manganese were the only inorganic parameters above ground water
concentrations found in upgradient wells. The highest concentrations
of dissolved iron were found in upgradient Well 21 (8 mg/l) and Well 18
(20.7 mg/l). Well 18 also showed the highest level of dissolved
manganese (5.72 mg/l), followed by Well 10 (4.78 mg/l). The remaining
wells ranged from 0.1 to 4.51 mg iron/l and from 1.14 to 3.67 mg
manganese/l. Wells 5 and 8 showed pH levels on the order of 5.7 - 5.8
S.U.; while the pH levels for all other wells was within the range of 6
- 9S.U.

Well 18 north of the Lower Landfill contained the highest concen-
tration of total organic carbon (139 mg/l); toluene (2 ug/l) and xylene
(3 ug/l) were detected in the volatile organics scan for this well. Well
18 also showed a trace of 2-butanone (3 ug/l), but this compound was
also detected in the method QA/QC blank. Wells 7 and 8 showed 6 and
2 ug/l benzene, respectively, in one samﬁling event in 1983 but the
same parameter was below the detection limit for samples analyzed in

1988.

Homeowner Supply Wells

Seventeen (17) homeowner wells were sample'd during November

1983 to determine supply well water quality. The homes that were

25



sampled are located east of the Lower Landfill along Route 7. The
sampling was done by the BIDA, with the analytical work provided by
O'Brien & Gere Engineers, Inc. and the New York State Department of
Health (NYSDOH). Homeowner well analytical results are summarized in
Table 6, with a complete listing of NYS Department of Health and
O'Brien & Gere data presented in Appendix H. Pertinent water quality
limits for contaminants in water are included in Exhibit A.

The inorganics analyses showed the presence of arsenic,
manganese and iron in several of the supply wells. The level of arse-
nic in homeowner wells 2 and 9 exceeded the State Class GA ground
water standard of 0.025 mg/l in samples collected in November, 1983
and January, 1984. One sample collected from HW-7 in 1983 was
slightly above the standard, although subsequent analysis showed
arsenic levels had decreased well within the 0.025 mg/l limit. Arsenic
levels in HW-2 were also below the standard in the 1988 sampling.
HW-9 could not be sampled in the 1988 survey. All wells were within
the arsenic standard for the most recent (1988) sampling survey. lron
and manganese concentrations were above the corresponding drinking
water secondary standards (0.3 mg/l for each, maximum 0.5 mg/l if
both are present). It should be noted that the standards for iron and
manganese were established based on aesthetic concerns for color
staining and taste, and do not represent a risk to the public health.

The organics analyses for the homeowner supply wells did not
show detectable concentrations of volatile compounds, with only two
exceptions, at the Town Hall and Homeowner supply Well 6. Well 6 at
1262 Conklin Road contained traces of t-1,3-dichloropropene (2 ug/l)

and trichloroethene (4 ug/l) in the sample collected in 1983. However,
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the homeowner at this address has since been connected to the public
water distribution éystem. The Town Hall supply well contained low
levels of trihalomethane compounds, which tend to form following chlo-
rination of raw water supplies. According to Town Officials, chlo-
rination treatment may have been applied in the well prior to the
sampling tap. Neither of these compounds have been detected at either
the Lower or Upper Landfill. Traces of 1,2-dichlcpropane (1 ug/l) and
carbon tetrachloride (2 ug/l) were detected in 1988 but not in 1983 in
well samples from the Town Hall, again presumably due to chlorination
of the water supply. A sample from Municipal Supply Well #3 did not
show detectable levels of organics or inorganic parameters outside the

relevant standards.
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SECTION 5 - SURFACE WATER, SEDIMENT & LEACHATE INVESTIGATIONS

5.01 General

The Final Environmental Impact Statement for development of the
Broome Corporate Park prepared by the Broome Industrial Development
Agency in June 1985 presented a detailed section describing the surface
water hydrolocgy present at the Industrial Park. The Lower Landfill is
surrounded by the surface waters described. Excerpts from that
document are presented as the following sections on Streams and Drain-

age and Wetlands.

5.01.01 Streams and Drainage

The land area near the Lower Landfill is drained by a
dendritic pattern of permanently flowing and intermittent streams.
The streams are associated with three small watersheds that ulti-
mately drain into the Susquehanna River. The three small
watersheds are: the Carlin Creek watershed, 807 hectares (1,993
acres), the South Tyler watershed, 106 hectares (262 acres), and
the North Park watershed, 163 hectares (404 acres).

Carlin Creek, traveling through poorly drained soils, tends to
maintain a surface flow. The North Park watershed has similar
characteristics, although the South Tyler drainage network tends
to lose water through the more permeable Canaseraga soils. In all
three watersheds, stream flow is intermittent in nature. Peak
run-off rates were calculated for each watershed under existing
conditions using the U.S. Soil Conservation Service Method for

small watersheds and are as follows: Carlin Creek at 40 m3/sec
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(1,415 cubic feet per second (cfs)), South Tyler at 22 m3/sec (780

cfs), and North Park at 9 m3/sec (305 cfs).

5.01.02 Wetlands

Approximately 16 hectares (40 acres) of State regulated
wetlands are located west of the Lower Landfill. The wetlands are
comprised of 9 hectares (23 acres) of standing ponds and emergent
marsh (Wetland BE5) and 7 hectares (17 acres) of wet meadow
(Wetland BES5) as illustrated in Figure 2. Another wetland lies
just to the east of Delaware & Hudson rail line (Wetland BES6).
Although Wetland BE6 is unregulated by the State, it contains
approximately 8 hectares (20 acres) of emergent marsh that might
be considered an extension of the local wetland system.

Wetland BE4, located to the northwest of the Lower Landfill is
flooded seasonally by Carlin Creek as well as by surface run-off
from upland slopes. The slowly permeable Wayland soils that
underlie the wetland keep the area wet throughout much of the
year although little, if any, standing water remains for prolonged
periods of time. Because of the continuously wet condition in
Wetland BE4, a sedge, rush grass-dominated plant community has
evolved. As a result, Wetland BEU4 is classified as & wet meadow.
Wetland BE6 is also classified as wet ‘meadow.

Wetland BES5, located to the southwest of the Lower Landfill is
classified as an emergent marsh because of the constant presence
of standing water. Considerable acreage in Wetland BE5 remains
an average of three feet underwater through the year which

creates a pond about 9 hectares (23 acres) in area. Several
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factors account for this condition. Surface water run-off and
precipitation contribute some input, yet it is primarily discharging
ground water that is responsible for maintaining standing water in
the pond (BIDA, 1985).

Geologic borings taken in the area of Wetland BE5 show that a
low-permeability, glacio-lacustrine deposit of silt and clay extends
along the 870-foot and 890-foot contour west of the pond. The
lacustrine deposit thins considerably toward the 870-foot contour
where it intergrades with a much more permeable sand and gravel
deposit. Ground water is most likely discharged into the pond
along the plane of increasing permeability that begins at approxi-
mately the 870-foot contour. An embankment constructed around

Wetland BE5 prevents water from leaving the pond. As a result,
little water, if any, leaves the impoundment except through

evaporation or transpiration.

Flood Potential

The landfills are located in close proximity of the 100 vyear
flood-plain demarcation (See Figure 9), but outside of the area which
could flood occasionally. The lower landfill is located southeast to
Wetland BEU4, as noted in Figures 2 and 9. The northwest tip of the
lower landfill appears to border with this wetland which is classified as

a wet meadow.
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5.02 Carlin Creek and Wetlands Investigations

5.02.01 Carlin Creek and Wetlands Sampling and Analysis

Surveys in 1984, 1986 and 1988 of Carlin Creek and Wetlands
BE5 and BE6 included collection of sediment cores (0-1 ft. depth)
and leachate or surface water from nine locations. Sampling lo-
cations are illustrated on Figure 2 (Site Plan).

Sediment and leachate samples were collected from locations
23, 24, 25 and 26 (leachate only) within Wetland BE6, downgradi-
ent of the Lower Landfill. As discussed in Section 5.03 on
Leachate Investigations, the leachate samples from these locations
were composited as Location 27 for analysis. Sediment and surface
water samples were collected at Locations 33, 34 and 35 from
Wetland BE5 west of the Lower Landfill, downgradient from the
Upper Landfill. The sediments from the Wetlands BE5 and BE6
were analyzed for total arsenic, cadmium, chromium, copper, iron,
lead, nickel, mercury, manganese, zinc and total phenols.

Sampling of sediments and surface water from Carlin Creek
Locations 30, 31 and 32 have also been completed. Creek sedi-
ments were collected in 1986 and were analyzed for several metals
including arsenic, cadmium, chromium, mercury, manganese, and
lead, in addition to other inorganic parameters and indicators. As
part of the most recent characterization efforts (January 1988),
surface water samples at Locations 30, 31 and 32 along Carlin
Creek were analyzed for pH, specific conductance, dissolved
oxygen, total arsenic, cadmium, chromium, copper, iron, lead,

nickel, mercury, manganese, zinc, and total phenols. These data
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were collected for comparison with data from two previous sampling

occasions for creek surface water in 1986.

5.02.02 Carlin Creek and Wetlands Quality

Table 7 and Appendices E and G present analytical results for
the surface water and sediment samples. Exhibit D includes an
assessment of the validity of the data, with respect to target
QA/QC protocols specified in the Quality Assurance Project Plan
for the site. Some minor excursions are noted but overall the data
was judged acceptable. Data qualifiers noting these excursions are
included in the appendices where the data results are listed.
Exhibit A includes listings of relevant water quality standards.

No volatile.organics were detected in the sediment samples
from either the wetlands or Carlin Creek. One sediment sample
f'rom Location 23 (BE6 Wetland) was found to contain 78 mg/kg
arsenic (29 mg/kg wet weight), while the other two sampling
locations from this area showed only 10 mg/kg dry weight of
arsenic. Traces of cadmium (2 mg/kg wet weight) were detected
in sediments from Wetland BE5 and from Carlin Creek. Neither of
these metals were detected in the corresponding surface water
analyses, however.

In accordance with 6 NYCRR 17 931.3, Carlin Creek (SR-57)
is classified as a class D stream subject to the corresponding D
standards. Based on data from February 1986, mercury (0.0031
mg/l) was the only constituent found to be in excess of the State
and Federal water standards of 0.002 mg/l.. However, mercury

was not detected either upstream or downstream of .this sample
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location during the same sampling event, and has not been detect-
ed in either of two subsequent analyses (November 1986 and
January 1988) at a detection limit of 0.0005 mg/l. All parameters
tested in January 1988 were within Ambient Water Quality Criteria
for protection of aquatic organisms published in May 1986 (USEPA,

1986. See Exhibit A).

Leachate Investigations

5.03.01 Leachate Sampling and Analysis

As noted above under the Wetlands investigations, leachate
samples were taken from four locations in Wetland BE6 near the
Lower Landfill (23, 24, 25, 26); these four samples were composit-
ed as Leachate Location 27.

Leachate samples from the Lower Landfill were collected
from Leachate Wells 13 and 15. Wells 13 and 15 are screened
within the saturated refuse of the Lower Landfill. Leachate sam-
ples from the Upper Landfill were collected from a leachate moni-
toring well (Well 14). Well 14 was installed within the saturated
refuse of the Upper Landfill and location 16 is a surface grab of a
leachate seep.

The leachate sampling locations are depicted in Figure 2.
Leachate samples were analyzed for pH, specific conductance,
TOC, TDS, purgeable priority pollutants, chlorides, filterable
iron, arsenic, copper, manganese, mercury, and organic pesticides
and base/neutral/acid extractables determined using EPA protocols

608 and 625.
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In addition, during the January 1988 field characterization
efforts, two gallons of leachate were collected from the -Upper
Landfill Leachate Well 14 and location 16 to conduct treatability

tests. These tests are described in Section 5.03.04.

5.03.02 Leachate Quality

Table 8 and Appendix F contain analytical results for the
leachate samples.

Leachate Well 14 from the Upper Landfill contained in excess
of 50 ug/l of several volatile compounds, including, methylene
chloride, 1,1-dichloroethane, 1,2-dichloropropane, toluene,
chlorobenzene, ethylbenzene and xylene. Chloroethane,
1,2-dichloroethane, benzene and tetrachloroethene were detected at
concentrations below 50 ug/l. Toluene, chlorobenzene,
ethylbenzene and xylene were also found at levels below 50 ug/l in
samples from Leachate Seep 16 (Upper Landfill) and at Leachate
Well 13 (Lower Landfill). The presence of trace quantities of
organic constituents is typical for municipal refuse leachate (Khare
et al., 1977).

Analytical results for inorganic parameters in leachate samples
indicate the presence of iron ( 0.01 mg/l in Well 15 up to 6200
mg/l in Well 14) and manganese (0.8 mg/l in Seep 16 up to 120
mg/l in Well 14). Specific conductance measurements ranges from
270 umhos/cm (Well 13) to 11,460 umhos/cm (Well 14), while pH
levels ranged from 5.9 s.u. (Well 14) to 7.7 s.u. (Seep 16). Most
of the inorganic and indicator parameters were within the rep-
resentative ranges for sanitary landfill leachate (see Table 9), with
the exception of iron and manganese. |
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5.03.03 Leachate Volume Generation

The Phase | Hydrogeologic Investigation conducted by O'Brien
& Gere estimated that 10.5 inches of precipitation percolated an-
nually through the surface of the Upper Landfill. Previous
investigations have estimated that 13.2 inches of precipitation
percolates annually through the Lower Landfill. The results of
infiltrometer tests (Appendix C) indicate that the cover material of
the upper landfill ranges from 1.8 x 10"1'l cm/sec to 5.5 x 10-5
cm/sec. The percolation rate estimated in the Phase |
Hydrogeologic Investigation is within this range. However, the
gravelly nature of the soils within the upper and lower landfill
limited the accuracy of the infiltrometer testing. Therefore,
additional testing will be conducted during the Feasibility Study to

refine the leachate generation rates for the upper and lower

landfill.

5.03.04 Leachate Compatibility Tests

General

The analytical data for the Upper Landfill leachate (MW#14),
presented in Table 8, indicate that the leachate quality is within
the respective ranges for sanitary landfill leachate (Table 9).
Biological treatability tests were conducted on samples from the
Upper Landfill leachate to evaluate its compatibility for treatment
in a municipal sewage treatment plant. The type of biological
treatment system selected for the treatment of the leachate is
dependent on several factors such as volume of the leachate,

strength of the leachate and effluent or discharge limitations.
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Currently, there are several testing protocols for toxicity or
inhibitory effect of wastewater to microorganisms. The application
of a particular protocol depends on the objectives of the study.
Three test methods were selected for the compatibility tests of the
leachate from the Upper Landfill:

1. Extended Dilution Oxygen Uptake Test (Marks, 1972)
2. Ultimate Biochemical Oxygen Demand (UBOD) Test (Standard

Methods, 1985)

3. Gilson respirametric tests

The extended dilution oxygen uptake test is generally em-
ployed to determine an inhibitory effect during carbonaceous
degradation of organics while the UBOD will determine a long-term
effect during nitrogenous degradation of organics. Thus, the
combined results from the methods can be used to estimate the
short-term and long-term impacts of the leachate.

The volume of the leachate generated by precipitation and
ground water flow through the Upper Landfill was estimated in the
Preliminary Report to be approximately 1.6 million gallons per year
or roughly 5,000 gallons per day. If the leachate is to be
discharged to the Binghamton/Johnson City Wastewater Treatment
Plant (WWTP) where the daily average flow is currently
approximately 18 MGD, the expected ratio of the leachate to be
discharged to the WWTP is approximately 3:10,000 (0.03 percent)
by volume.

Unfortunately, during the field investigation, the WWTP was
being upgraded and microbes from that plant were not available.

To provide an indication of compatibility, the extended dilution
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oxygen uptake test was conducted using a microbial population
from another similar treatment facility. Testing conducted for
evaluation of the ultimate biological oxygen demand using microbes
from an alternate WWTP did not yield useable data, therefore,
these tests will be repeated with samples from the Johnson City
Plant and will be reported in the FS. Testing for compatibility
with the Binghamton WWTP will be attempted during the review of
the RI1, and will be reported with the FS.

Test Procedures

Extended Dilution Oxygen Uptake Test

The microbial inhibition test procedure was described by
Marks (1972) to detect the threshold inhibition level under a set of
defined conditions. The test involved measuring oxygen depletion
caused by microbial activity on organic compounds present in the
leachate. The experiment was designed such that the ratio of
leachate added to the BOD bottles (between 0.017 to 6.66 percent
by volume) covered the expected ratio of leachate to be discharged
to the WWTP. Various amounts of leachate were added to BOD
bottles containing approximately 250 ml of unseeded BOD dilution
water and 3 ml glucose/glutamic standard food (150 mg/l each).
Then, 3 ml of seed (10 ml of Syracuse Metrb WWTP mixed liquor in
equal volumes with deionized water) was added to each bottle and
the final volume was brought to 300 ml with dilution water. Blank
bottles contained only dilution water and control bottles contained
5 ml of standard food and 3 ml of seed and dilution water, with no
leachate added. All of the test conditions were conducted in

duplicate except the blanks and controls which were conducted in
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triplicate. The initial dissolved oxygen was measured using a
membrane ele‘ctrode method (Standard Methods, 1985) and
recorded. After incubation at 20°C for 12 days, the final
dissolved oxygen was measured.

Results and Discussion

Table 10 presents the test conditions and results of the
extended dilution oxygen uptake test. Figure 10 shows the plot of
the leachate volumes used vs. residual D.O. of the respective test
bottles of extended dilution oxygen uptake test. Figure 11 shows a
typical inhibition curve of the extended dilution oxygen uptake
test.

The data indicate that there is no apparent inhibitory or
toxicity effect of the leachate to the domestic WWTP microorganisms
for the extended dilution oxygen uptake short-term test. Based
on the results of the extended dilution tests, additional short-term
impacts to be evaluated through Gilson Respirametric tests were
deemed unnecessary. Supplemental tests to be conducted in the

FS will be used to determine longer term impacts.
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SECTION 6 - DATA ANALYSIS AND RISK ASSESSMENT

6.01 Risk Assessment Introduction

The following is an assessment of the potential public health risks
that may be associated with the Conklin landfill site. This assessment
fpcuses on the potential impact of the sediment, surface water and
ground water volatile organic compounds (VOC) and metals identified
during field investigations. The objectives of the assessment include:

1. presentation of findings of field and laboratory investigations

to identify the nature and extent of contamination

2. identification of potential receptors in the area

3. performance of risk analysis using available data approximat-

ing minimum and maximum concentrations of indicator chemi-
cals in surface and ground water.

This assessment was conducted based on available analytical and
toxicological information, in accordance with guidelines and procedures
of the United States Environmental Protection Agency (U.S. EPA) for
evaluating public health risks related to uncontrolled hazardous waste
sites (U.S. EPA 1986a, 1986b). The overall risk characterization
approach is outlined in Figure 14. Using this approach, only two expo-
sure pathways were determined to be complete or functionally complete.
These are the ground water pathway for humans who may consume
site-related ground water and the surface water (sediment) pathway for
benthic organisms potentially present in the wetlands adjacent to the
site. For the ground water pathway, the arsenic, methylene chloride,
and benzene concentrations in the ground water used for drinking

water purposes are well below the levels that might constitute an
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unacceptable health risk, given standard worst case assumptions
regarding ingestion. Due to the current lack of regulatory risk
assessment guidance in the form of reference doses or carcinogenicity
potency factors for chloroethane, no quantitative risk assessment was
possible for this compound. For the benthic organisms, due to the lack
of data concerning the toxicity of the sediment residues of arsenic to
these organisms, it was not possible to draw any conclusions concerning
the level of risk represented by the observed concentrations of site
indicators in the wetland sediments.

A third exposure pathway, direct contact with landfill leachate, is
potentially functional and complete under a future scenario involving

development/construction of neighboring properties.

6.01.1 Identification of Potential Exposure Pathways

A hazardous chemical may represent human or environmental
risks only if humans, animals, wildlife or sensitive ecosystems have
the potential to be exposed to (i.e. contact) the material in suffi-
cient quantity to affect either the health of individuals or the
general ecological balance. Exposures to the waste materials can
occur in numerous ways. Examples of potential exposure scenariocs
related to an uncontrolled hazardous waste site include the follow-
ing:

- Ingestion of surface water or ground water containing
solubilized contaminants or ingestion of contaminated surface
water sediments.

- Inhalation of volatile contaminants or contaminants airborne in

association with particulates.
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- ‘lngestion of biota (e.g. fish) that have bioaccumulated a
contaminant released from the waste site.

- Dermal absorption or ingestion of contaminated materials
resulting from direct contact with the source of materials at
the waste site.

Four basic exposure pathways are considered: the air,
surface water, ground water, and direct contact exposure
pathways. Each of these exposure pathways may have one or more
exposure scenarios associated with them. Although it may be
possible to postulate numerous hypothetical scenarios of exposure
for each of the basic exposure pathways, a "complete" exposure
scenario (i.e. one potentially posing a risk) must include the
following components:

1. A waste source and a mechanism of release from it.
Examples of release mechanisms include volatilization,
wind scour, surface runoff, and leaching.

2. A viable transport mechanism (air, surface water, or
ground water) from the waste source to a potential
receptor point.

3. A potential receptor population (humans, plants, or
animals) or location (i.e. sensitive ecosystem) for a
contaminant released and transported from the waste
source.

4, An exposure and uptake route (inhalation, ingestion, or
dermal absorption); i.e. a mechanism by which the
receptor absorbs the contaminant, allowing it to exert its

toxic effect.
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-If any one or more of these components are missing, an
exposure scenario is by definition incomplete and, therefore, poses
rno risk to health or the environment. Therefore, the first phase
of a risk assessment is a qualitative assessment, in which site and
waste characterization and the identification of "complete" (or
potentially complete) exposure pathways are performed. Scenarios
determined not to be "complete" are not considered further.
"Complete" scenarios are subjected to further analysis. However,
those scenarios determined to be complete do not necessarily
indicate that an unacceptable condition exists. The magnitude of
impacts associated with these conditions are further evaluated in

the next phase, the "quantitative" assessment.

6.01.2 Risk Characterization Process

As mentioned above, quantitative risk assessment is carried
out only for potentially "complete" pathways and their identified
scenarios. The quantitative risk assessment involves three steps:
1)  selection of waste components to serve as indicators of poten-

tial environméntal and health significance;

2) measurement or the prediction of exposure point concen-
trations at receptor locations; and

3) the comparison of the predicted or measured exposure point
concentrations to relevant action levels established for the
protection of human health.

This is often performed urider "worst case" exposure and
uptake conditions to establish whether the waste could represent

an unacceptable risk to human health and/or the environment.
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Indicator chemicals for use in the quantitative analysis are based

on a "waste characterization" that considers

1) the nature, volume, and disposal history of the waste material

2) the waste components' environmental dynamics and

3) the toxicology of the waste's components. The objective of
the indicator chemical evaluation is to focus on specific chemi-
cals to provide a manageable set of compounds for further
analysis. These compounds represent those waste components
that are the most toxic, persistent and mobile and thus have
the greatest potential of environmental impact. Exposure
point concentrations are then established for each selected
indicator chemical. Site specific data for each indicator
chemical and conservative modeling procedures depicting

"worst case' scenarios are used in this process.

The Superfund Amendments and Reauthorization Act of 1986
requires that decision-making regarding remedial action at hazard-
ous waste sites under the authority of the act be guided by
health-based standards or criteria that are legally applicable or are
relevant and appropriate, often termed applicable or relevant and
appropriate requirements (ARARs). Therefore, the predicted or
measured exposure point concentrations for each indicator species
are first compared to established relevant éction levels for the
protection of human health.

Drinking water maximum contaminant levels (MCL's), National
Ambient Air Quality Standards (NAAQS), federally approved state
water quality standards developed under the Clean Water Act (e.g.

NYS ambient surface water quality standards), EPA Health
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Advi.sories (SNARL's: suggested no adverse impact levels), and
EPA ambient water criteria (AWQC) are often used as ARAR's for
evaluating target concentration levels. In thcse cases where the
appropriate contaminant action levels or standards are not ex-
ceeded by the concentrations shown by the complete exposure
pathways, it is concluded that the exposure pathway poses no
health risk to the receptor.

If, however, the action level is exceeded, a toxicological
assessment is performed, with the objective of identifying the
magnitude of toxic impact, if any. It should be noted that the
ARARs are action levels established with the goal of identifying
exposures that will not produce an adverse effect on human health
or the environment. However, because of the conservative meth-
odology and margins of safety typically employed to establish these
levels, they do not represent levels which, if exceeded, will
necessarily produce an adverse effect.

The toxicological assessment of exposures above established
standards is performed as follows. In order to assess the poten-
tial risks associated with a given contaminant level, exposures are
first quantified for all active exposure routes (diet, drinking
water, inhalation, dermal absorptiori) to determine intakes for
acute, subchronic, and chronic lifetime exposures of the receptor.
For carcinogens, unit risk factors generated from animal test data
using recently promulgated guidelines or performing risk assess-
ments of carcinogens (U.S. EPA 1986b), are combined with intake
data to derive a quantitative estimate of the incremental cancer

risk. This value is compared to site circumstances, the. size of the
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expdsed receptor populations, and other factors in order to deter-
mine the acceptability of the exposures. For non-carcinogens
(e.g. reproductive and developmental toxins, organ and systemic
toxins), acute toxicity information as well as acceptable daily
intakes (ADIs) established by the U.S. EPA or other agencies are
used for comparison to estimated exposure levels under acute,

subchronic, and chronic conditions.

6.02 Introduction to Qualitative Exposure Pathway Analysis

A qualitative exposure evaluation is a determination of the continu-
ity of the waste source, transport routes and receptors at a particular
site. The objective of the evaluation is to determine if the three com-
ponents are acting together to facilitate transport of wastes from within
the site to a particular receptor. An exposure scenario in which all
three components are determined to be functioning is termed "complete"
and is further evaluated by a quantitative risk assessment. This section
is divided into three subsections; each concerned with evaluation of one
of the components.

The first subsection is description of the waste source. The
second subsection evaluates each of the transport routes to determine
the manner and extent to which the routes are interacting with the
waste source to transport components to off-site locations and recep-
tors. The third subsection identifies each of the potential receptors in
the study area and determines whether they can be reached by each of
the transport mechanisms. The product of the qualitative assessment is
the identification of specific transport routes and receptors for which a

"complete" pathway of exposure exists.
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It should be emphasized that this section is concerned only with

N the identification and documentation of complete exposure scenarios, and
does not consider the.rhagnitude of any of the potential exposures
identified.

6.02.1 Waste and Source Characterization

The site contains two inactive municipal landfills (Upper and
Lower). The Upper and Lower Ilandfill were operated from
1969-1975 and 1964-1969, respectively, by the Town of Conklin.
The only documented wastes at the Upper and Lower landfills are
municipal wastes. The estimated total fill volumes in the Lower
and Upper Landfills were 32,500 and 71,900 cubic meters, respec-
tively.

ey The substances detected in area environmental samples in-

| clude:
arsenic
cadmium
iron
manganese
lead
methylene chloride
benzene
toluene
ethylbenzene
xylene

; 1,1,1-trichloroethane

N 1,2-dichloropropane
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1,1-dichloroethane

1,2-dichloroethane

chloroethane

Tables 3 through 8 present summary data for the above
compounds.

The following chemicals from the above list have been selected
as "site specific indicator parameters" or simply "site indicators,"
based on their environmental mobility (i.e. volatility, migration in
ground water), persistence, detection in area environmental
samples, toxicity and, depending on the compound, known or
suspected carcinogenicity based on laboratory studies with animals.
Specific information which provides justification for the selection of
these compounds as the site indicators, i.e. their toxicological and
environmental effects, are presented in Sections 6.02.3 and 6.02.4,
respectively. Detailed analytical data derived from monitoring
activities at the site are presented in previous sections.
Additional information regarding these topics is presented in
Exhibit B, Contaminant Properties.

Several trace organic compounds were detected in wells
(predominantly in Well 11) in the Upper Landfill, including
1,1,1-trichloroethane, 1,2-dichloroethane, 1,1-dichloroethane,
methylene chloride, chloroethane, xylene, toluene, benzene, and
vinyl chloride. These compounds were not found in the Lower
Landfill ground water, nor in residential well water. Trace (9
ug/L) trichloroethylene was detected in one residential well one

time in 1984. Because of the very low incidence of detection,
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trichloroethylene will not be assessed quantitatively. Similarly,
1,2-dichloroethane and vinyl chloride will not be considered.

The selection of these particular compounds, rather than the
others listed above, was due primarily to their relatively' higher
concentration in one or more environmental matrices in more recent
sampling rounds.

benzene

chloroethane

1,1-dichloroethane

ethylbenzene

methylene chloride

toluene

1,1,1-trichloroethane

xylene

arsenic

Key physicochemical and toxicological data that were used to
select these indicator chemicals are compiled in Table 11. Complete
analytical results of the monitoring studies that have been con-
ducted at the site were discussed in previous sections. In addition
to trace levels of organic and inorganic compounds found in asso-
ciation with the site, municipal landfills have several environmental
issues which can also have an environmental impact, including gas
generation and the acidity/alkalinity of site leachate. These factors
will be considered in the risk assessment in addition to the assess-

ment of toxicological issues.
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6.02.2 Environmental Chemistry and Dynamics

Profiles of the physicochemical properties and environmental
fate and transport of the site indicator chemicals are attached in
Exhibit B, Contaminant Properties.

Some physicochemical data that were used to predict the
environmental fate of the site indicators are compiled in Table 11.
The organic site indicators have low molecular weights and
moderate to high water solubilities (152-20,000 mg/L) and vapor
pressures (7-1000 Torr) (Callahan et al. 1979). Measured Henry's
Law constant values for the organic site indicators ranged from
2E-3 to 2E-2 atm cubic meter/mol (Hine and Mookerjee 1975). As a
result, the organic site indicators are expected to readily volatilize
from surface water.

For the organic site indicators, the log octanol/water partition
coefficient (Kow) values range from 1.25-3.15 and estimatec log
soil sorption coefficients (Koc) values range from 1.4-2.94
(Callahan et al. 1979). The high value in the range of Koc values
is for ethylbenzene. This substance will, therefore, be expected
to bind fairly strongly to soils and sediments and will be fairly
immobile (Kenaga 1980). The remaining values are indicative of
weak adsorption to soil and sediment (Kenaga 1980), and suggest
that these organic site indicators will leach when applied to soil,
especially sandy soils, given adequate precipitation. The relative-
ly low Kow values of the organic site indicators suggest that they
will not bioconcentrate significantly in fish or other aquatic orga-
nisms. The vapor pressure and Henry's Law. constant values are

such that all the organic site indicators should votlatilize from
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surface water and exposed soils. Estimated volatilization half-lives
from water are on the order of hours from streams and rivers, and
on the order of days from lakes (Lyman et al. 1979). The site
indicators are not expected to hydrolyze (Mabey and Mill 1978) or
photolyze (Silverstein and .Bassler 1967) in aqueous media.
Benzene, toluene, and ethylbenzene may biodegrade in water
(Tabak 1981, Sasaki 1978), but the remaining site indicators are
not expected to do so (Sasaki 1978).

Volatilization resulting in transport to the atmosphere is
expected tc result in rapid photooxidation of all the organic site
indicators with the exception of 1,1,1-trichloroethane and
methylene chloride (Atkinson 1979). Half-lives for the reaction of
the vapor phase benzene, ethylbenzene, and toluene with
photochemically generated hydroxyl radicals in the atmosphere
calculated from experimental data range from 1.4-6.6 days
(Atkinson 1979). For methylene chloride, chloroethane, and
1,1,1-trichloroethane, the half-lives are 67, 40, and 694 days,
respectively (Atkinson 1979).

Because arsenic is an element capable of existing as a variety
of compounds in the environment, its physical properties in the
environment cannot be easily summarized. The most important fate
processes of arsenic compounds are sorption to clays, iron oxides
and organic material and conversion to volatile species by biological
activity. In general, arsenic is highly mobile in the aquatic
environment. A more detailed treatment of the overall environ-
mental fate of arsenic is contained in Callahan et al. (1979) and is

reproduced in Exhibit C.
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In conclusion, the aliphatic organic site indicators are mobile
in soil, and can therefore be leached by infiltration and
transported to ground water. Once there, the aliphatic organic
site indicators tend to resist degradation by chemical and
biochemical reactions. Benzene and toluene, on the other hand,
may biodegrade, but are not expected to chemically degrade.
Excluding ethylbenzene, the relatively low Koc values of the
organic site indicators suggests that only weak adsorption to
organic material will occur. Also, the site indicators have moder-
ate to high water solubilities. Any organic matter that may be
present in the ground water, therefore, is not expected to signifi-
cantly retard the rate of migration of these site indicators. Move-
ment of these organic site indicators in ground water, therefore,
is expected to be close to the rate of ground water movement.
Ethylbenzene, on the other hand, is expected to bind fairly
strongly to soils and sediments and any organic material present in
ground water may significantly slow its ‘rate of movement in
aquifers. Release of the organic site indicators to surface water is
likely to result in rapid \volatilization and subsequent
photooxidation for benzene, toluene and ethylbenzene. Methylene
chloride and 1,1,1-trichloroethane are expected to persist in the

atmosphere for several months to several years, respectively.

6.02.3 Toxicological Profile - Health Effects

Toxicity profiles of the organic site indicators and arsenic are
attached in Exhibit C (Clement 1985). . Generally, chronic

exposures in animal tests have shown that the organic site
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indicators are capable of inducing various systemic effects
including damage to liver, kidneys, reproductive system and the
central nervous system. Except where stated otherwise, the

following information was taken from Clement (1985).

6.02.3.1 Benzene

According to the U.S. Public Health Service (1987a),
insufficient data are available to positively link ingestion of
benzene in water to an increased risk of cancer in humans.
Rats exposed to benzene in drinking water, however, exhibit-
ed a carcinogenic response.

Epidemiological studies in workers exposed to benzene
yielded sufficient evidence to conclude that inhalation of
benzene in humans causes leukemia. The air concentrations
of benzene in one of these studies ranged from 10 ppm (1969)
to 100 ppm (1941) (USEPA 1984). Other blood system effects
of benzene in humans include aplastic anemia, leukopenia, and
thrombocytopenia, which may produce pancytopenia. In
animals exposed to benzene, similar effects on the blood cell
producing system occur. In humans and animals, benzene
exposure is associated with chromosomal damage, but is not
mutagenic in microorganisms. Benzene is fetotoxic by
inhalation in mice (156-500 ppm), rats (47-2200 ppm), and
rabbits (156-500 ppm) (U.S. Public Health Service 1987a).

Inhalation exposure to high benzene concentrations
(20,000 ppm) causes CNS depression and convulsions, and

leads to death by cardiovascular collapse within minutes.
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Inhalation of lower benzene concentrations causes vertigo,
drowsiness, headache, nausea, and eventually
unconsciousness. Prolonged dermal exposure to benzene can

cause blistering, erythema, and a dry, scaly dermatitis.

6.02.3.2 Ethylbenzene

Ethylbenzene is a skin irritant, and in the vapor phase
is an eye irritant at a concentration of 200 ppm and above.
Inhalation exposure in rats and guinea pigs at 600 ppm for 7
hours/day for 6 months causes slight changes in liver and
kidneys weights, and histopathological changes in the tests of
monkeys and rabbits. Similar liver and kidney effects were
observed in rats on a diet including 408 and 680 mg/kg/day

for 6 months.

6.02.3.3 Methylene Chloride

Inhalation exposure to methylene chloride at 2,000-4,000
ppm increases the incidence of liver and lung sarcomas and
tumors in mice and rats. However, the carcinogenicity of
methylene chloride via oral exposure is less clear cut, with
existing data currently considered to provide "borderline"
evidence of carcinogenicity in test rodents (U.S. Public
Health Service 1987b). It is mutagenic in bacterial test
systems. Methylene chloride is an eye, skin, and mucous
membrane irritant (Clement 1985). High levels of methylene
chloride affect the central nervous system (6,000-16,600 ppm)

and caused myocardial contractility changes (GT 20,000 ppm).
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Inhalation of methylene chloride for 100 days by laboratory
animals causes kidney and liver damage at doses of 25 and
100 ppm, and 100 ppm, respectively (U.S. Public Health

Service 1987b).

6.02.3.4 Toluene

Toluene produced a significant increase in
embryolethality in mice following ingestion of doses as low as
260 mg/kg. At doses of 434 mg/kg and 867 mg/kg, it caused
decreased fetal weight and increased incidence of cleft palate,
respectively. It is not clear from available results, however,
whether toluene is teratogenic or embryotoxic. Central
nervous system depression and narcosis results from acute

inhalation exposure to toluene at 375-1,500 ppm.

6.02.3.5 1,1,1-Trichloroethane

1,1,1-Trichloroethane induced liver tumors, based on
preliminary evidence, in female mice. Results from the Ames
bacterial assay indicated that it is mutagenic.
1,1,1-Trichloroethane also caused transformation in cultured
rat embryo cells. Inhalation exposure to high concentrations
of 1,1,1-trichloroethane causes depression of CNS, impaired
cardiovascular function, and lung, liver, and kidney damage
in humans and animals. Human exposure to
1,1,1-trichloroethane also causes irritation of mucous mem-
branes and skin. In particular, ‘the potential for

chloroethane to induce cancer or produce other chronic or
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subchronic toxicity is currently underfined through lack of

data.

6.02.3.6 Chloroethane

The toxicological data for chloroethane are very limited.
The acute toxicity of chloroethane in guinea pig has been
studied. Concentrations of 230,000 - 240,000 ppm in air
produced unconsciousness and some deaths in 5-10 minutes.
At 153,000 ppm, some deaths occurred in 30 minutes. At
90,000 ppm for 30 minutes, all animals tested survived, but
showed histological alterations in the lungs, liver, and
k_idneys. In humans, two inhalations at 40,000 ppm produced
stupor, eye irritation, and stomach cramps; at 25,060 ppm,
coordination was impaired; and at 19,000 ppm for 12 minutes,
weak analgesia was observed (ACGIH 1983).

The potential carcinogenicity and other chronic effects
are currently under investigation by the National Toxicology

Program in animal studies.

6.02.3.7 Arsenic

Oral ingestion of arsenic in drinking water has been
associated with an increased risk of skin cancer in humans
(U.S. Public Health Service 1987c). Extensive evidence also
exists that implicates the inhalation of arsenic compounds in
the incidence of lung cancer in human workers. No informa-
tion was located on the specific form(s) of arsenic responsible

for these effects. Arsenic compounds can also cause
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6.02.

chromosome damage in animals and increased incidence of
chromosorﬁal aberrations in humans. Arsenic compounds are
reported to be teratogenic, fetotoxic, and embryotoxic in
several animal species. Increased incidence of multiple
malformations in children born to women occupationally
exposed to arsenic has been observed. Damage to peripheral
nervous system neurons has been observed following

occupational exposure to arsenic.

4 Toxicological Profile - Environmental Effects

As noted in the toxicity profiles contained in Exhibit B

(Clement 1985), information on the environmental effects of the

indicator chemicals is limited.

6.02.4.1 Benzene

Benzene EC50 values in invertebrate species range from
5,300-386,000 ug/L. In rainbow trout, an EC50 value of

5,300 ug/L was obtained from a flow through test.

6.02.4.2 Ethylbenzene

Ethylbenzene is acutely toxic to freshwater organisms at
greater than 32,000 ug/L. No chronic toxicity data were

available.

6.02.4.3 Methylene Chloride

Acute toxicity values of methylene chloride in Daphnia

magna, fathead minnows, and bluegills are 224,000, 193,000,
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and 224,000 ug/L, respectively. No chronic toxicity data

were available.

6.02.4.4 Toluene

The acute toxicity of toluene in five freshwater species
range from 12,700-313,000 ug/L. No chronic toxicity data

were available.

6.02.4.5 1,1,1-Trichloroethane

The LC50 concentration of 1,1,1-trichloroethane is 52,800
ug/L in the most sensitive species. No chronic toxicity data

were available.

6.02.4.6 Chloroethane

No toxicity data for chloroethane were available. Howev-
er, toxicity generally decreases with decreasing chlorine
content, so chloroethane is probably less acutely toxic than is
1,2-dichloroethane. Acute and chronic toxicity levels of
1,2-dichloroethane are about 118,000 and 20,000 ug/L in

unspecified freshwater species (Clement 1985).

6.02.4.7 Arsenic

Inorganic compounds of arsenic. have similar acute
toxicities and are all more toxic than the organic arsenic
compounds. In adult, freshwater animals, acute toxicity to

arsenic trioxide occurs at concentrations of 812 ug/L.
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Arsenic toxicity does not appear to greatly increase with

chronic exposure.

6.02.5 Environmental Monitoring

Complete results of the monitoring studies that have been
conducted at the site were presented in previous sections (See also
Table 4 and Appendices D&G). Analyses of ground water samples
underlying the Upper Landfill taken in 1983 revealed arsenic
concentrations ranging from less than (LT) 10 ug/L-60 ug/L.
Arsenic concentrations ranged from LT 0.01 ug/L-10 ug/L in
samples collected in 1984, Methylene chloride, benzene,
chloroethane, and toluene concentrations ranged from LT 1 ug/L-4
ug/L, LT 1 ug/L-2 ug/L, LT 1 ug/L-170 ug/L, and LT 1 ug/L-3
ug/L, respectively, in samples collected from 1983-1988.

In the Lower Landfill ground water samples, arsenic concen-
trations ranged from LT 10 ug/L-80 ug/L in 1983 and from LT 10
ug/L-10 ug/L in 1984.

The concentrations of purgeable priority pollutants in the
ground water samples taken from the Lower Landfill in 1988 were
not above detectibn limits.

Homeowner well samples were analyzed for inorganic com-
pounds and purgeable priority pollutants (See results in Table 6).
Arsenic concentrations ranged from LT 10 ug/L-110 ug/L in
samples collected in 1983-84. In 1988, the arsenic concentrations
ranged from LT 10 ug/L-120 ug/L. Trichloroethylene and t-1,3-
dichloropropene concentrations ranged from LT 1 ug/L-2 ug/L and

LT 0.5 ug/L-9 ug/L, respectively, in 1983. Samples 'collected in
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1988 contained non-detectable (LT 0.5-1 ug/L) concentrations of
these compour;ds. Samples collected in 1988 from the Town Hall
well contained 13 ug/L chloroform and 2 ug/L carbon tetrachioride.
It should be noted here that these compounds were not detected in
the environmental samples taken from the site.

Sediment samples from the wetlands areas collected from
1986-88 contained (see Table 7) 0.5 mg/kg-29 mg/kg arsenic, LT
0.05 mg/kg-24 mg/kg lead, and non-detectable concentrations (LT
10 mg/kg) of volatile organic compounds, whereas water from
Carlin Creek did not contain detectable levels of arsenic, cadmium,
chromium, copper, or lead. Leachate samples collected in 1983 from
the Upper Landfill contained benzene at LT 1 ug/L-47 ug/L,
methylene chloride at LT 1 ug/L-2100 ug/L, toluene at LT 1
ug/L-1400 wug/L, 1,2-dichloropropane at LT 1 ug/L-350 ug/L,
ethylbenzene at LT 1 ug/L-140 ug/L, chloroethane at LT 1 ug/L-19
ug/L, and total xylenes at LT 1 ug/L-300 ug/L. In samples
collected in 1988, the residues were much lower, containing
non-detectable concentrations of benzene, methylene chloride,
toluene, chloroethane, and 1,2-dichloropropane, 1 ug/L of
ethylbenzene and 3 ug/L of total xylenes. Arsenic was detected in
Upper Landfill leachate at 5 ug/L in one sample.

Leachate samples collected in 1983 from the Lower Landfill
contained benzene at LT 1 ug/L-2 ug/L, methylene chloride at LT
1 ug/L-4 ug/L, toluene at LT 1 ug/L-17 ug/L, 1,2-dichloropropane
at LT 1 ug/L-45 ug/L, ethylbenzene at LT 1 ug/L-8 ug/L, and
total xylenes at LT 1 ug/L-26 ug/L. Leachate samples from the

Upper Landfill in 1983 showed an average of 1,850 ug/L methylene
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chloride, 71 wug/L 1,1-dichloroethane, 250 wug/L 1,2-dichloro-
propane, 43 .ug/L benzene, 1150 wug/L toluene, 46.5 ug/L
ethylbenzene, and 80 ug/L xylenes.

This leachate well (#14), when resampled in 1988, showed
similar levels of organics with the exception of methylene chloride
and 1,2-dichloropropane which were not detected (below 10 ug/L)
in this latter sampling. Chlorobenzene was measured at 150 ug/L
in 1988 after it was not detected (below 1 ug/L) in 1983. Xylenes
(300 ug/L), ethylbenzene (140 ug/L) and toluene (1400 ug/L) were
slightly higher than the previous analyses had shown.

A leachate seep from the same landfill also collected in 1983,
showed much lower levels of volatile organics; the only detection
worth noting in this seep are 23 ug/L of ethylbenzene and 40 ug/L
total xylenes. The same seep resampled in 1988 showed only
microgram traces of some volatiles.

Additional analytical results for leachate from the Lower and -
Upper Landfills are listed in Table 8 and‘ Appendix F.

In conclusion, excluding arsenic in sediments, the site indica-
tors when detected were present at concentrations in the ug/L
range in the environmental matrices that were sampled. Arsenic
was present in the low mg/kg range in the wetlands sediments an-
alyzed. As this is within the range of naturally occurring arsenic
concentrations in surface soils (U. S. Public Health Service,
1987), it is difficult to determine what contribution transport of
arsenic residues from the landfills to the wetlands has made to the
wetland residues. The potential health and environmental risks

associated with these concentrations of site indicator compounds
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6.03

are assessed in the qualitative and quantitative risk assessments

which follow.

Transport Route Analysis

6.03.1 Air Pathway

General Method

This section of the transport route evaluation examines the
potential for waste materials to be transported to off-site locations
in air by the action of wind currents in the volatilized state or as
fugitive dusts. In order for the air route to be considered com-
plete, a source of waste materials must exist which is capable of
volatilizing into the air above it.

Air containing the volatilized waste component must then be
capable of entering general wind circulation and be trarisported
toward on- or off-site receptors. In general, for a waste compo-
nent to represent a source for the air route, it must be exposed
to the air and be in a state that allows it to exert a vapor pres-
sure high enough for the compound to become volatilized.

Volatilization of soil gases is limited to components that can
diffuse through the stagnant soil air spaces. Unless accelerated
by the movement of gases, such as ié often observed during the
release of methane from sanitary landfills, this mechanism repre-
sents a low release rate. More quantitative information concerning
release rates is not available. Thus, a waste material contained
within a unit not in contact with air, such as materials covered
with solid or other barriers, cannot volatilize and enter the air

exposure pathway. Wind erosion of wastes or solid harticles to
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which wastes are adsorbed can also function to transport wastes in
air. This me;:hanism is facilitated by scouring by winds or the
generation of fugitive dusts by heavy vehicular movement through
a waste site. The general requirement for the generation of such
"fugitive dusts" is the existence of exposed, friable wastes in an
area which is accessible to wind shear or which is travelled upon
by heavy machinery.

Site Specific

The surface soil samples from the Upper and Lower Landfills
have not been analyzed for volatile organics. The fill material is
covered to a depth of about two feet, however, and the surface is
well vegetated. Based on the generally low concentrations of the
volatile site indicators recently detected in site ground water or
landfill leachate (see Section 6.02.5), therefore, it is not
considered likely that wvolatilization of site indicators from the
landfill soil surface will occur to a great enough extent to consti-
tute a health or environmental hazard. Migration of site volatiles
with the ground water is addressed in the following section on
ground water exposure pathway (Section 6.03.4).

During the Phase 1 Hydrogeologic Investigation (O'Brien &
Cere, 1984) soil samples collected from the test borings and
monitoring wells were monitored for organic vapor content with an
HNU meter and Dreager tubes. The organic vapor analyses
revealed that the organic vapor levels within all the soil samples
were less than detectable. In addition, air monitoring at the
Upper Landfill was completed on 10/20/88 using a Protovac Tip,

calibrated for isobutylene. The monitoring results were as follows:
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LW-14, 1.2 ppm; LW-16, 0.0 ppm; leachate seep at east end of
landfill, 0.1 bpm; MW-11, 0.3 ppm. This information further
supports the conclusion that it is not likely that wvolatilization of
organic compounds will constitute a health or environmental
hazard.

In addition, as reviewed in O'Leary et al. (1986) and Khare
and Dondero (1977), sanitary landfills generate large volumes of
methane and other gases as a result of waste decomposition under
anaerobic conditions. In addition to the potential explosion hazard
posed by methane, an asphyxiation hazard to plants and burrowing
animals in the landfill may be present due to mefhane and other
gases including carbon dioxide and hydrogen sulfide.

The Upper Landfill has been inactive for thirteen years, and
the Lower Landfill for nearly twenty vyears. In the absence of
methane measurements at the site, it is not possible to determine
whether a functional air pathway exists for this concern. Given
sufficient biodegradable fill, methane generatiocn could continue for
ten to twenty years (O'Leary et al. 1986). Given the long period
of site inactivity, it would seem that methane generation is of little
concern at the present time, and will not be considered further in

this assessment.

6.03.2 Soil and Direct Contact Exposure Pathway

General Method

There are two possible mechanisms fcr surface contact. expo-
sures to contaminant materials originating at a site. The first

mechanism is through direct contact with the exposed contaminants
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located within a site, while the second mechanism involves air or
surface water—facilitated transport of waste materials from within a
site to off-site locations followed by direct contact of the wastes at
their point of off-site deposition. Both mechanisms require the
existence of exposed wastes and or contaminated soils.

Site Specific

As mentioned in Section 6.03.1, no surface soils have been
analyzed for the presence and quantity of site indicators. Due to
the vegetative cover on the landfills, and the relatively low con-
centrations of site indicators found in the recent ground water and
leachate samples taken from the site, however, it is not expected
that high levels of site indicators will be found on the landfill
surface so.ils. Direct contact exposures to contaminant bearing
leachate is possible under potential future scenarios such as
construction work in and around the landfill. For this reason, the
direct contact route will be considered functional and will be

further considered.

6.03.3 Surface Water Exposure Pathway

General Methed

Exposed waste materials may be transported to off-site recep-
tor.s by the movement of surface water. For materials that bind
readily to soil and other organic particles, surface water-facilitated
erosion is the most feasible mechanism of transport. For more
water soluble materials, transport in the dissolved state can also
occur. A surface water exposure pathway may also exist for

contaminant-bearing ground waters that discharge 'to surface
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waters. Materials that persist in surface water present several

pathways for exposure including:

1. intentional ingestion with drinking water
2. inadvertent ingestion while swimming
3. inadvertent ingestion of materials that bioaccumulate in food

fish, shell fish, and other aquatic food sources

4. dermal contact and inhalation (of volatiles) during bathing or
showering

5. acute, subchronic, and/or subchronic exposure of aquatic
organisms

Site Specific

Surface water samples collected in the wetlands did not con-
tain detectable concentrations of either organic site indicators or
arsenic. Arsenic was present in the sediment samples from the
wetlands and Carlin Creek but was non-detectable in surface water
samples from Carlin Creek. Regarding surface water, therefore,
this pathway is non-functional but is functional for the associated
sediment mediated pathway. This pathway will be considered in
Section 6.04.2.1,

An additional surface water concern associated with sanitary
landfills is the potential adverse impact on local water quality
produced by leachate containing large quantities of ammonia, acids,
materials that could elevate BOD and COD, and a number of other
materials (O'Leary et a'l. 1986 and Khare and Dondero 1977, also
see Table 9). In view of the potential for leachate runoff from the
Lower Landfill to adjacent wetlands, this aspect of the surface

water pathway will also be evaluated in Section 6.04.2.1.
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6.03.4 Ground water Exposure Pathway

General Method

Transport of waste materials towards receptors via the ground
water pathway requires the existence of waste materials with
sufficient water solubility to become dissolved by and transported
with ground water, a mechanism by which surface infiltration
and/or ground water can come into contact with and leach out
components of the waste material, and a mechanism for the move-
ment of the leachate into and along with ground water
downgradient from the site. Each of the above characteristics acts
to promote or limit the movement of waste constituents from the
point of deposition to off-site locations. Human exposure via this
route requires use of ground water containing site indicators.
Most commonly, exposure may occur by:

1. ingestion of drinking water
2. dermal contact and inhalation of volatiles while bathing or
showering.

Site Specific

The presence of site indicators in ground water and leachate
samples from the site and the high expected mobility of these
compounds in ground water renders this pathway functional. The
ground water pathway will be considered further in Section

6.04.1.1.

6.04 ldentification of Human Receptors and Exposure Routes

This section reviews each of the transport routes identified in the

previous sections as functional and evaluates each ' route for
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completeness relative to human or wildlife receptors identified in the
study area. The surface water (sediment, leachate runoff ) and ground
water transport routes were determined to be functional. These
pathways will be considered regarding the exXistence of potential

receptors in the following sections.

6.04.1 Human

6.04.1.1 Ground Water

The study area is rural in nature, with land use pre-
dominantly for agriculture and forest (see Sections 1 and 2).
There are several residences downgradient of the Lower
Landfill, 500 feet or more away which may be ground water
users. None of the site indicators were detected at
measurable concentrations in the homeowner wells currently in
operation hydraulically downgradient from the landfills. The
ground water pathway, therefore, is not currently complete.
Benzene (2 ug/L) and methylene chloride (4 ug/L) were
detected in ground water monitoring wells in the Lower
Landfill in 1983, however, and it is possible that ground
water containing benzene and methylene chloride may
eventually reach homeowner wells located over 500 feet from
the landfill. The presence of benzene and methylene chloride
in ground water that may eventually migrate to drinking
water wells renders this pathway potentially complete. For
this reason, a quantitative risk assessment of this pathway

will be conducted in Section 6.05.1.
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6.04.1.2 Direct Contact

Because several contaminants have been monitored in
leachate in the landfill, the direct contact will be considered
complete for potential future exposure scenarios such as

construction and will be evaluated in Section 6.05.3.

6.04.2 Wildlife

6.04.2.1 Surface Water and Sediments

A site indicator was detected in the sediments of the
wetland areas that are proximal to the site. The probable
presence of benthic organisms such as aquatic invertebrates
renders this pathway complete. Exposure of wildlife to site
indicators in leachate runoff is also a possibility to be ad-

dressed.

6.04.2.2 Ground water

There are no known opportunities for the use of ground
water by wildlife in the vicinity of the landfill. For this
reason, this pathway is considered to be incomplete for

wildlife.

6.05 Quantitative Risk Assessment

6.05.1 Estimates of Ground water Exposures -

Arsenic is considered by the U.S. EPA to be carcinogenic by
oral exposure, based on an association of skin cancer in humans
exposed to elevated arsenic in drinking water in Taiwan. Federal

and New York State Maximum Contaminant Levels {MCLs) for
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‘arsenic in drinking water are set at 50 ug/L and the New York
taximum Allowable Concentration (MAC) in ground water is 25
ug/L (Exhibit B). Since available landfill ground water data show
a maximum arsenic concentration of 80 ug/L (1983, unfiltered),
applicable federal and state water quality standards for arsenic
were exceeded on a low percentage of landfill and homeowner
wells. Two homeowner wells sampled contained levels of arsenic
exceeding the New York State MAC: well number 2 in 1983 (40
ug/L) and 1984 (33 ug/L); and well number 9 in 1983 (33 ug/L).
Other supply wells closer to the landfill and more directly
downgradient from the landfill showed lower residue levels, or no
residue at an analytical detection limit of 10 ug/L. In addition,
arsenic may occur naturally within the ground water from the
underlying bedrock formaticns. Data from 1988 sampling of
homeowner wells showed no values over 12 ug/L arsenic, with most
wells containing no detectable residue. Thus, there is little, if
any, basis to conclude that arsenic residues have migrated from
the landfill and have impacted downgradient ground water
supplies.

To provide an estimate of carcinogenic risks associated with
consumption of water at the New York State standard of 25 ug/L
for a lifetime (an improbable event at this site given the
fluctuations in monitoring data), it will be assumed that a 70 kg
adult ingests 2 liters of water per day. This translates into a
daily intake rate of 0.71 ug/kg/day. U.S.EPA's Integrated Risk
Integration System presents a revised carcinogenic potency factor

for ingested arsenic of 1.5 (mg/kg/day)_1. Multiplying this factor
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by the daily intake rate in mg/kg/day provides an estimate of
excess cancer risk of 1 x 10—3, well above levels typically
considered acceptable for drinking water. Thus, if ground water

containing 40 ug/L arsenic (as was one residential well on one

occasion) was to be consumed every day over a lifetime, the
associated cancer risk would rise to 1.6 x 10-3.

It should also be noted in this regard that arsenic is an
essential human nutrient. Arsenic is typically present in
vegetables, fruits, meat, eggs, milk, cereal, nuts, and sugar
products in the range of 10-40 ug/kg, and in fish and shellfish in
the range 70-1,470 ug/kg (U.S. Public Health Service 1987).
Thus, application of routine risk assessment procedures may not
be entirely appropriate in the case of arsenic in drinking water.

Regarding the risks associated with organic site indicators, it
does not appear, from the available monitoring data collected in
1988, that any site indicators are present at detectable
concentrations in homeowner ground water wells. Chloroform and
carbon tetrachloride, although not site indicators, were detected in
samples taken from the Town Hall well. According to G.
Tampkins, a town official, this water was subjected to chlorination
for disinfection purposes. It is possible, but cannot be
conclusively determined with available data, that these compounds
may have resulted from the effects of the chlorination process.
Since no source of these residues can be conclusively identified,

they will not be considered further in this quantitative risk

assessment.
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Benzene (2 ug/L), 1,1-dichloroethane (44 ug/L), methylene
chloride (4 ug/L), toluene (3 ug/L), and xylene (3 ug/L) were
detected in site ground water (Upper Landfill) in 1988. Also,
chloroethane was detected in a monitoring well in the Upper
Landfill at levels of up to 170 ug/L. Public water is now available
to homeowners along Route 7. However, the ground water
containing these residues may potentially be used as drinking
water should the residues eventually be transported to wells still
in use or installed in the future. Because of concern for the
health effects of these compounds, the ground water exposure
pathway will be quantitatively evaluated.

The maximum contaminant level (MCL) for benzene in drinking
water is currently 5 ug/L. A comparable value for methylene
chloride is not available. The carcinogenic health risks associated
with the lifetime daily consumption of water containing 2 ug/L
benzene were estimated as follows:

For benzene, assuming ingestion of 2 L/day of water by a 70
kg individual, 2 ug/L of benzene corresponds to a Chronic Daily
Intake (CDI) of 5.7 x 107> mg/kg/day. Multiplying by a
carcinogenic potency factor of 5.2 x 10—2 (1/(mg/kg/day)) for oral
ingestion of benzene, a potential carcinogenic risk of 3 x 10-6 is
obtained. This value is within the range of risk factors (10_4 to
10_7) considered to be acceptable by the U.S. EPA. Additionally,
the measured benzene concentration of 2 ug/L does not exceed the
MCL for benzene of 5 ug/L. Ingestion of benzene at 5 ug/L,

using the same assumptions as above, corresponds to a potential
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carcinogenic risk of 7.4 x 10°%. This estimates are small compared

to risk estimatés for arsenic presented above.

For methylene chloride, insufficient evidence exists to
positively conclude that it is carcinogenic by the oral route.
Therefore, the chronic, non-carcinogenic health risks of lifetime
ingestion of ground water containing 4 ug/L methylene chloride
were derived as follows. A reference dose (equivalent to an
acceptable daily intake) of 5 x 10-'2 mg/kg/day has been
determined for methylene chloride based upon observations of liver
pathology in a two year oral exposure study in rats (U.S. Public
Health Service 1987).

Using a maximum methylene chloride concentration of 4 ug/L
from monitoring studies, and assuming ingestion of 2 L/day by a
70 kg individual, a CDIl value of 1 x 10_4 mg/kg/day was
calculated. This value is 500-fold less than the aforementioned
Rfd for methylene chloride. It is concluded, therefore, that the
presence of this concentration of methylene chloride in drinking
water does not constitute a chronic risk to human health.

The chronic health risks from exposure to the other
non-carcinogenic indicators found in Upper Landfill ground water
at 1988 levels can be determined similarly using reference doses
given in U.S. EPA 1986b as presented below:

Ground Water

Concentration CDl CDI

Indicator (ug/L) (mg/kg/day) RfD RfD

1,1-dichloroethane Ly 0.001 0.12 0.01
toluene 3 0.0009 0.3 0.0003
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Cround Water

. Concentration CDI CDI

Indicator (ug/L) (mg/kg/day) RfD RfD
1,1,1-trichlorethane 9 0.0003 0.54 (€.06005
xylene 3 0.0001 0.01 0.0086

methylene chloride 4 0.0001 0.05 0.002

As discussed in U.S. EPA (1986b), some measure of
cumulative chronic toxicity can be estimated by summing the ratios
of CDI to RfD. For the above analysis, this sum equals 0.02, or
50 fold less than the threshold value of one which might be a level
of concern for sensitive individuals exposed at these levels. Even
at maximum concentration observed at earlier sampling times, the
sum of ratios is 0.09. This still provides a margin of safety of 10
over the threshold level in excess of the safety margins (typically
100) incorporated into the Rfd. Mixtures may act synergistically
depending on the components of the mixturle and other factors
(disease, drug use, age, etc.). There is insufficient evidence for
these site indicators to predict whether they may produce toxicity
of more than additive in magnitude. However, this added margin
of safety of 10 to 50 fold helps ensure that a conclusion can be
made that worst case exposure levels to chronic toxins will not
produce adverse effects, even in sensitive populations.

It should be reiterated that the concentrations of benzene and
other non-carcinogens evaluated were the maximum detected in
ground water wells on the site itself in the 1988 sampling round.
The nearest residence is over 500 feet from the landfill. As

discussed in Section 4.03.03, ground water velocity in ‘the vicinity
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of the Lower Landfill is of the order of 0.20 to 0.52 feet per day.
Thus, it can be expected that during the period of time it would
take site ground water to reach a potential ground water-using
receptor (a minimum of 1,000 days assuming no retardation of
contaminant movement by the aquifer substrate), dissipative
mechanisms including biodegradation and ground water dilution
would act to reduce site indicator concentrations to non-detectable
levels. This would correspondingly reduce the level of potential
risk associated with these residues.

Levels of chloroethane observed in ground water (up to 170
ug/L) in the Upper Landfill are in exceedance of the proposed New
York State Department of Health MCL of 5 ug/L (NYSDEC 1988)
for that compound. No regulatory guidance factors such as
reference doses (RfDs) or carcinogenicity potency factors by oral
exposure have been developed for chloroethane due to the lack of
supporting experimental data. It was not possible, therefore, to
quantitatively assess the risk to Health and the environment posed
by the presence of this compound should it occur in the future in

potable ground water.

6.05.2 Estimates of Sediment and Runoff Exposures

The landfills are adjacent to wetlands, surface streams and
forests which are host to both terrestrial and aquatic wildlife.
The 1988 and 1986 monitoring of wetland sediments and Carlin
Creek water and sediment indicated the presence of low levels of
several metals (Table 7). Of these, only arsenic is potentially

associated with the landfills. Benthic organisms such as aquatic
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invertebrates are expected to be exposed to arsenic residues of
unknown chemical nature in sediments of the wetlands and Carlin
Creek at concentrations ranging from LT 10 mg/kg-29 mg/kg. The
LC50 value for arsenic trioxide toxicity in the snail, Aplexa
hypnorum, is 24.5 mg/L, and for sodium arsenite in the amphipod,
Cammarus pseudolimnaeus, is 0.874 mg/L. These acute studies
were performed in water, however, and cannot be used as a direct
measure of toxicity, particularly for chronic exposures, of the
concentrations of arsenic measured in the sediments. No data were
available concerning the toxicity of sediment sorbed arsenic resi-
dues. It is not possible, therefore, to quantitatively assess the
health risks to benthic organisms that may derive from the ob-
served concentrations of arsenic. It is likely, however, that sedi-
ment-sorbed arsenic residues will have diminished ability to be
taken up and systemically absorbed by benthic organisms. This
would decrease the level of concern for exposure to these resi-
dues. Furthermore, the arsenic residues detected are within the
range observed for virgin soils (U.S. Public Health Service 1987),
and therefore may not be associated with site-related activities.
The Lower Landfill is adjacent to wetlands, which potentially
could receive leachate via surface runoff which might adversely
impact water quality in the wetland. As shown in Table 8, only
trace (i.e. low ppb) levels of volatile organics were found in
leachate from the Lower Landfill, and in the course of transport to
the wetland, it is likely that through volatilization and dilution,
the residues would be rendered non-detectable. In addition,
analysis of leachate samples collected during 1986 demonstrated no

detectable pesticides or PCBs in the leachate.
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One of the most potentially damaging effects of landfill
leachate is attributable to the presence of toxic levels of ammonia
or organic acids generated during the biodegradation process.
Lower Landfill leachate pH was measured in the range of 6.6 to
6.8, indicating that this effect is ot operative at the present
time, perhaps due to the length of time, nearly twenty vyears,
since the landfill was active. This would tend to diminish other
concerns, including increased oxygen demand which decreases

rapidly after landfill closure (O'Leary et al. 1986).

6.05.3 Direct Contact

As previously discussed, the direct contact exposure route
has been considered potentially functional and complete due to the
presence of contaminants in landfill leachate. Future development
of the landfill could involve dermal exposure on a short term
(subchronic) basis such as for construction workers, or on a
longer term (chronic) basis for landscapers, gardeners and the
like.

For the purpose of a worst case exposure analysis, the
subchronic exposure scenario will be represented by a 70 kg
construction worker who directly contacts 10 ml of leachate per
day for one month. Chronic exposure will be estimated for an
individual who directly contacts 10 ml of leachate for 160 days per
year over a chronic exposure period of several years. Complete
dermal absorption of leachate contaminants is assumed.

To assess non-carcinogenic risk, daily exposure rates are

estimated for a 70 kg adult and compared to available acceptable
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daily intake rates (oral data are used as dermal values are
lacking) as provided in U.S. EPA (1986b). These estimates and
acceptable daily intake rates are:

Subchronic Chronic

Exposure  Exposure ADI ADI
Concentration Rate Rate Subchronic Chronic
Contaminant ug/L ug/kg/day ug/kg/day ug/kg/day ug/kg/day
Chlorobenzene 1400 0.2 0.09 270 27
Ethylbenzene 150 0.02 0.009 970 100
Xylenes 300 0.04. 0.018 100 10
Toluene 1400 0.2 0.09 430 300

For the subchronic exposure scenario, none of the daily
exposure rates exceed the acceptable daily intake value on an
individual basis. In order to judge the subchronic risk of
exposure tc the mixture, U.S. EPA (1986b) recommends calculating
the sum of the ratios of exposure rate to the acceptable daily
intake. For the four leachate contaminants, this sum of ratios
equals 0.002. Thus, under the assumed subchronic exposure
conditions, which include an assumption of complete dermal
absorption, a risk of subchronic effects does not exist.

Under the worst case chronic exposure conditions, the sum of
the individual ratios of exposure rates to acceptable intake rates
equals 0.004. Thus, a risk of chronic toxicity from long term
dermal exposure to ncn-carcinogenic leachate contaminants does not
exist under the exposure scenario analyzed.

Benzene, a human carcinogen, was also detected in landfill
leachate, at a maximum 1988 value of 33 ug/L. Under the above
worst case exposure scenario, this is equivalent to a daily
exposure of 0.002 ug/kg/day for a 70 kg adult. To estimate the

carcinogenic risk associated with this exposure rate, the exposure
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rate is multiplied by the carcinogenic potency factor for oral

exposure to benzene of 0.052 (1/mg/kg/day), or

(2x107° mg/kg/day) (0.052) = 1077
mg/kg/day

Thus, long term dermal exposure to benzene-containing
leachate does not appear to be associated with an unacceptable

excess risk of cancer.

6.06 Analysis of Uncertainties

The conclusions presented herein are based on available data,
therefore, a degree of uncertainty is present. The lack of
environmental samples taken from the soil surfaces of the landfill
prevents verification of conclusions regarding the possibility of
volatilization of site indicators from the landfill surface. However, in
view of the two feet of soil covering the fill, this data gap does not
affect the conclusion of the qualitative risk assessment for the soil and
direct contact pathway.

Another source of uncertainty is the general trend of decreasing
site indicator concentrations in the 1983 versus 1988 samples. The
reason for this decrease is not known. It is reasonable, however, that
given a static amount of site indicators at a given location and a large
annual leachate volume, such as is the case at the Conklin landfills, a
decrease in the concentration of leachable indicators in environmental
samples taken from the site would be observed- during the interval

between samplings.
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6.07 Summary and Conclusions

In summary, three exposure pathways are identified in the risk
assessment as being complete or potentially complete. These are the
ground water pathway for humans, who may consume site-related
ground water, the direct contact pathway for humans under a future
exposure scenario involving development of the landfill, and the surface
water (sediment) pathway for benthic organisms in wetlands adjacent to
the landfills. Due to the lack of data concerning the toxicity of the
sediment residues of arsenic to benthic organisms, no conclusions can
be made concerning the level of risk from the observed concentrations
in the wetland sediments. However, the arsenic residues observed are
within the range expected for background and may not be derived from
landfill activities. For the ground water pathway, the most recent
sampling efforts show that concentrations of arsenic, dichloroethane,
trichloroethane, toluene, xylene, methylene chloride, and benzene in
the ground water that may be transported downgradient or may be used
for drinking are well below those which might constitute an
unacceptable health risk, given standard upper bound conservative
assumptions regarding ingestion. For chloroethane, no regulatory risk
factors i';ave been developed. It was not possible, therefore, to
quantitatively assess the risk posed by the concentration of this
substance in ground water underlying the Upper Landfill. For the
direct contact pathway, it was concluded that. contact with landfill
leachate under worst case potential future exposure conditions would

not present an unacceptable health risk.
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SECTION 7 - SUMMARY AND COMNCLUSIONS OF RI INVESTIGATIONS

A series of environmental samples have been collected and evalu-
ated as part of the Remedial Investigation for two inactive municipal
landfills at the Town of Conklin. Interest in the impact of the landfills
has arisen due to the development of an Industrial park in the area,
and the vicinity of homeowner drinking water supply wells within 500
ft. from the site.

Based on sampling ground water, surface water, homeowner wells,
site soil borings and sediments between 1983 to 1988, the conclusions of
the Remedial Investigation show that, presently, the landfills do not
pose unacceptable risks to human health or wildlife. The risk assess-
ment (Section 6) determined only two complete exposure pathways: the
ground water pathway for humans, and the surface water (sediment)
pathway of exposure to benthic organisms in adjacent wetlands. For
humans, it is concluded that the trace levels of arsenic, methylene
chloride and benzene detected in site ground water are well below the
levels which might begin to constitute a concern. Uncertsinty regard-
ing the toxicity of arsenic residues in wetland sediments to benthic
organisms precludes ‘a definitive conclusion regarding the risks associ-
ated with these sediments. However, the levels of arsenic detected in
the sediment (not detected in the surface water) are within the range
observed for virgin soils and thus cannot be attributed only to site
landfill activities. Conclusions regarding chloroethane could not be
derived due to lack of data or regulatory standards for this compound.

The site investigations confirm that proposed development activities

in areas neighboring the landfills would not pose a risk to humans
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working in the area. However, due to the proximity of existing and
proposed access roads and utility lines for Industrial Park, and concern
regarding future impact to downgradient ground water wells, a
Feasibility Study will be conducted to recommend preventive measures
or remedial actions necessary to ensure continued protection of human
health and the environment. For purposes of development activities for
the Broome Corporate Industrial Park, it is recommended that a buffer
zone of 100 ft from the property boundaries of the landfills be
preserved. A similar buffer zone would be observed both for remedial
purposes and for Industrial development activities, for protection of

wetlands in the area in accordance with NYCRR Part 662 and 663.
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SECTION 8 - FEASIBILITY STUDY APPROACH

8.01 GCeneral Procedures

Subsequent to the preparation of the Work Plan for this site,
legislation has been enacted and guidance documents have been devel-
oped which modify the procedures utilized in the development of the
RI/FS. As these changes have come into effect, each task associated
with the RI/FS including field investigations and the approach to se-
lection of remedy has been updated to accommodate the recommended
procedures outlined by the agencies. This RI/FS is developed in
accordance with recent Federal guidance for assessing and determining
appropriate remedial actions at Superfund sites, as established in the
proposed revisions to the National Contingency Plan (NCP) for
evaluation of sites listed on the National Priorities List (NPL).

Remediation of a Superfund site involves the selection and imple-
mentation of a remedy which will reduce, mitigate, or eliminate contami-
nant transport, and which will prevent or minimize exposure or risk to
humans and the environment. The selection of a remedy is supported
by the Remedial Investigation and the Feasibility Study. Once the
conditions and hazards present at the site have been identified and
quantified in the RI, the principal objectives of the FS are to develop
and screen appropriate remedial alternatives, and, following a detailed
evaluation of these alternatives, to recommend the most promising
remedy which can be implemented at the site.

In accordance with the Superfund Amendments and Reauthorization
Act (SARA), the FS should give preference to a subset of 'permanent'

remedial alternatives which utilize, to the maximum extent practicable,
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technologies which reduce toxicity, mobility, or volume of hazardous
substances. The sélection of a final remedy results from the detailed
evaluation of the remedial alternatives based on nine criteria, including
protection of human health and the environment and compliance with
applicable or relevant and appropriate requirements (ARARs), as de-
tailed under section 8.01.03.

The NCP distinguisheé three phases of the FS: a) Development of
Remedial Alternatives, b) Initial Screening of Alternatives, c) Detailed

Analysis of - Alternatives.

8.01.01 Development of Alternatives (FS Phase 1)

Based on the results of the Remedial Investigation, a set of
remedial alternatives for source control or off-site remedial actions
or both will be developed. This phase begins with the develop-
ment of remedial objectives which address the contaminant hazards
and pathways of transport identified in the RI. General response
actions and their associated potential .treatment and/or containment
technologies are selected to address the remedial objectives. The
list of techhologies are then evaluated against specific technology
screening criteria. The technologies determined to be acceptable
based on these criteria are assembled into remedial alternatives.

A master list of general response actions and associated
technologies to be considered for this site is 'presented in Section
8.02, Initial Screening of Technologies. The general list of tech-
nologies is screened during the FS based on several criteria
outlined in the NCP including: a) applicability to site conditions;

b) effectiveness in reducing toxicity, mobility or volume of the
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contaminants in the matrices of contamination; c) feasibility; d)
reliability; ana e) proven effectiveness when used under similar
circumstances. A preliminary screening of remedial technologies
may eliminate or modify those technologies that do not apply to site
conditions, are ineffective for the required treatment task, are
infeasible to implement, are far more costly than alternatives that
provide the same result, require unreasonable time periods for
completion, or rely on insufficiently developed technology.
Innovative alternative technologies will be identified and evaluated
in the FS, and will be retained over demonstrated technologies
during the screening of technologies if there is reasonable belief
they offer an advantage in the form of treatment performance, ease
of implementation, fewer or lesser adverse impacts, or lower cost.

Technologies which pass the technology screening are assem-
bled into potential remedial alternatives. The grouping of alterna-
tives under the existing NCP considers primarily the extent to
which such alternatives attain, exceed, or do not attain ARARs.
At least one Off-Site and one No Action Alternative are also in-
cluded under the existing FS process. Utilizing the proposed NCP,
however, the grouping of alternatives and their evaluation consid-
ers ARARs as one of nine criteria to be met, and these criteria
are judged as part of Phase Il of the FS in the detailed analysis
of alternatives.

The FS for the Town of Conklin Landfills will be prepared
based on recent guidance incorporating changes made by SARA, in

which the following groupings of alternatives are developed:
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1)  Alternatives that employ treatment which reduces toxicity,
mobility, §r volume as a principal element;

2) At least one alternative in which engineering controls com-
prise the principal element; and,

3) A no action alternative.

The range of remedial alternatives will be delineated primarily
by the degree to which each alternative relies on long-term man-
agement of treated residuals or untreated waste. One end of the
range will be defined by an alternative that utilizes treatment to
such a degree that long-term management requirements (including
monitoring) are eliminated or reduced to the maximum extent
practicable. The other end of the range of treatment options will
be defined by an alternative that employs treatment to reduce a
principal threat(s) posed by a site, but does not involve treatment
of all waste or the highest degree of treatment. Additional alter-
natives are developed within the categories of treat-
ment-containment and purely containment remedies, which combine
different technologies for treatment and/or containment controls to
reduce the principal threats posed by the site but also rely on
long-term management (monitoring) of contained waste or treated

residuals.

8.01.02 Initial Screening of Alternatives (FS Phase II)

The remedial alternatives developed in Phase | are screened
to reduce the number of alternatives which undergo detailed analy-

ses, while preserving a range of viable choices. Each alternative,
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with the exception of the No Action Alternative must address all
identified resp;)nse objectives and must attain ARARs.

The screening of alternatives is conducted on the basis of
effectiveness, ease of implementation, and cost. The intent of
screening is to eliminate alternatives within the same category
(e.g. treatment, containment) that are ‘signiﬁcantly less
implementable or more costly than comparably effective alterna-
tives. The |list of potential remedial alternatives is reduced
through this screening effort and those alternatives which pass
this point are subjected to detailed analysis. The no action alter-
native is always carried through to the detailed analysis step.

According to SARA, effectiveness is related to the overall
performance of an alternative in reducing toxicity, mobility or
volume of a waste through the use of treatment technologies,
long-term effectiveness and permanence, short-term impacts which
the alternative may pose during implementation, and how quickly
the protection an alternative offers can be achieved. Any alterna-
tives that do not protect human health and the environment to the
least acceptable degree are not carried through the initial screen-
ing of alternatives.

Implementability is associated with the difficulty in construct-
ing a particular alternative. The time necessary to complete a
remedial action is subject to a number of technical, administrative
and logistical problems. These factors are assessed to characterize
the implementability of a specific remedial alternative. An alterna-

tive which would be more difficult or time consuming to implement
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than a comparably effective remedy is not carried through the
initial screening of alternatives.

Cost factors include costs ﬁecessary to construct a remedial
action and any operating and maintenance costs éssociated with an
action. Cost is used within a particular alternative category
{treatment, containment, etc.) to eliminate alternatives which
provide results which can be achieved through another, signifi-
cantly less costly method.

The alternatives to be analyzed in detail will include at least
one alternative from each of the three categories of treatment,
containment, and no action. |If not already included in the set of
alternatives, an alternative incorporating innovative treatment
technology will be analyzed in detail, if these offer the potential
for better treatment performance or implementability, fewer adverse
impacts than other approaches, or lower costs for similar levels of

performance than demonstrated treatment technologies.

8.01.03 Detailed Analysis of Alternatives (FS Phase Il1)

Alternative remedies which pass the initial screening will be
evaluated in depth prior to recommending a particular alternative.
The alternatives evaluation shall include a detailed description,
enviro‘nmental assessment, and cost analysis. The detailed analysis
for each alternative will consider nine criteria:

- Overall protection of human health and the environment,
- Long-term effectiveness and permanence,
- Reduction of toxicity, mobility, or volume,

- Short-term effectiveness,
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- Implementability,

- Cost,

- State acceptance,

- Community acceptance, and,

- Compliance with applicable and appropriate or relevant re-
quirements.

The identification of environmental regulatory cleénup criteria
or ARARs will be continued throughout the FS during the process
of developing suitable remedial response alternatives for each
remediated site. The evaluation of potential ARARs will include
chemical-specific ARARs, depending on the contaminants identified
as a concern for remediation; location or site-specific ARARs; and
action-specific ARARs pertaining to the response actions selected.

The detailed description of alternatives in the FS will ad-
dress:

1. Description of appropriate treatment and disposal technologies
considered at this stage.

2. Special engineering considerations required to implement the
alternative, e.g., additional studies needed to proceed with
conceptual remedial design. These studies will include such
items as leachate treatability and cover material assessment,
including Atterberg liquid and plastic limits, grain size,
moisture density relation, and permeability. However, the
exact studies cannot be determined until the screening pro-
cess is completed.

3. Environmental impacts, proposed methods, and costs for

mitigating any adverse effects.
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Operation, maintenance, and monitoring requirements of the
remedy.

Off-site disposal needs and transportation.

Temporary storage requirements, if any.

Safety requirements for remedial implementation (including
both on-site and off-site health and safety considerations).

A description of how the alternative could be phased into
individual segments. The description will include a discussion
of how various segments of the total remedy could be imple-
mented individually or in groups, resulting in the least
disturbance but accomplishing significant improvement to the
environment or savings in costs.

A review of any off-site disposal facilities to ensure compli-

ance with applicable environmental laws.

8.02 Initial Screening of Technologies

In accordance with the proposed NCP, the list of general response

actions and potential technologies to be considered for potential imple-

mentation at the Conklin Landfills includes:

1. NO ACTION - Monitoring, Fencing, Site Use Limitations

2. ON-SITE ACTIONS - CONTROL OF RELEASES

A.

B.

Air emissions controls

Surface water controls

a. Surface seals

b. Surface water diversions and collection systems.
i. Dikes and berms

ii. Ditches, diversions, waterways
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ili. Chutes and downpipes
iv. Levees
v. Seepage basins and ditches
vi. Sedimentation basins and ditches
vii. Terraces and benches
c. Grading
d. Revegetation
C. Ground water controls
a. Impermeable barriers
i. Slurry walls
ii.  Grout curtains
iii. Sheet pilings
b. Permeable treatment beds
c. Ground water pumping
i. Water table adjustment
ii.  Plume containment
d. Leachate control
i. Subsurface drains
ii. Drainage ditches
iii. Liners
3. ON-SITE ACTIONS - TREATMENT TECHNOLOGIES
A. Gaseous emissions treatment
a. Vapor phase adsorption
b. Thermal oxidation
B. Direct waste treatment methods
a. Biological methods

b. Chemical methods
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i. Chlorination
ii. .Precipitation, flocculation, sedimentation
iii. Neutralization
iv. Equalization
v. Chemical oxidation
c. Physical Methods
i. Air stripping
ii. Carbon adsorption
iii. lon exchange
iv. Reverse osmosis
v. Permeable bed treatment
vi. Wet air oxidation
vii. lncinere;tion
C. Contaminated Soils and Sediments
a. Incineration
b. Wet air oxidation
c. Solidification
d. Encapsulation
e. On-site treatment
i. Sclution mining
ii. Neutralization/Detoxification
iii. Microbiological degradation
OFF-SITE TRANSPORT FOR STORAGE
PROVISION OF ALTERNATE WATER SUPPLIES
A. Individual treatment units
B. Water distribution system

C. New wells in a new location or deeper wells
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D. Cisterns
E. Bottled o'r treated water
F. Upgraded treatment for existing distribution systems
6. RELOCATION OF RESIDENTS, BUSINESSES, AND COMMUNITY

FACILITIES

The technology screening criteria are defined below. A technology

must meet all four criteria to pass the technology screening.

Performance

The performance criterion evaluates the effectiveness of the tech-
nology relative to meeting the pertinent remedial response objectives.
It also evaluates the ability of a technology to maintain its function over
the expected life of the remedial action. The "track record" of a
technology to perform its intended function is considered. Technologies
that have not been fully demonstrated under the conditions experienced
at the site are eliminated from further considerétion. However, innova-
tive technologies are carried through to the next phase of the eval-
uation if there is good reason to believe that they could offer better
treatment or implementability, fewer or lesser adverse impacts, and/or

lower costs than other demonstrated technologies.

Reliability

The reliability criterion evaluates the ability of a technology to
perform its intended function. Included in this assessment is an ap-
praisal of the frequency and complexity of operation and maintenance

(O&EM) activities required for the technology to remain effective.
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Implementability

The implementability criterion evaluates the feasibility of imple-
menting a technology under site conditions. Considered are both the
ease of construction of the technology and the safety practices involved
to protect workers, adjacent property, and the environment, during

and after construction.

Applicability

The applicability criterion evaluates the appropriateness of a
technology relative to site chemical and physiographic conditions.
Technologies which exhibit a limited effectiveness because of waste
and/or site characteristics are eliminated from further consideration.

The technologies which passed the preliminary screening are listed
below. Additional discussion of the screening will be developed in the
FS, to arrive at a suitable subset of remedial technologies for the Town
of Conklin Landfills.

APPLICABLE TECHNOLOGIES
(For Further Evaluation In The FS)

General Response Technologies

1. No Action Monitoring, Fencing, Site use
Limitations

2. Surface Water Controls Grading, Revegetation, Ditches,

Diversions, Waterways.
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3. Ground Water Control (Leachate) Drainage Ditches, Slurry Walls,

Ground Water Pumping

4. Containment Capping

5. Complete or Partial Removal Excavation of Wastes, Soil
6. On-Site Disposal Sanitary Landfill

7. Off-Site Disposal Sanitary Landfill

8.03 Conceptual Design

A conceptual design of the recommended remedial alternative shall
include the engineering approach, including implementation schedule,
special implementation requirements, institutional requirements, phasing
and segmenting considerations, preliminary design criteria, preliniinary
site and facility layouts, budget cost estimate (including operation and
maintenance costs), operating and maintenance requirements and dura-
tion, and an outline of the safety plan including cost impact on imple-
mentation. A description of any additional information, which will be
required as the basis for the completion of the final remedial design for

the site, will also be included.

8.04 Final Feasibility Study Report

The Feasibility Study report will recommend the alternative to be
implemented for the Conklin Landfills Remedial Program. The report

will contain:
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- A summary of all health and environmental hazards and poten-

tial hazards attributable to the Conklin Landfills.

- Identification of remedial actions necessary to eliminate exist-

ing or potential hazards.

- Identification of alternatives capable of achieving the project

objectives.

- A detailed evaluation for each applicable alternative.

- Identification of a recommended alternative, including imple-

mentation schedule.

In addition, the Feasibility Study report will specify the names,
titles, and disciplines of all professionals engaged in the preparation of
the report, and include references to all scientific or technical litera-
ture used in preparing the report.

Respectfully submitted,

O'ERIEN & GERE ENGINEERS, INC.

Steven R. Garver, P.E.
Vice President

Prepared by:

Henry T. Appleton, Ph.D., Senior Toxicologist
Susan E. Cox, Hydrogeologist

Frank D. Hale, Project Manager

Cynthia M. Klevens, Project Engineer

John J. LaManche, Research Engineer

Mark D. LaRue, Researcher

Jeff P. Robinson, Toxicologist

John C. Tomik, Senior Project Hydrogeologist
Teeradet Tong-Ngork, Project Engineer
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N R

7-12-88

WELL  GRADE

NO. ELEVATION
1 944 .40
2 914.80
3 891.82
4 890.90
5 860.31
6 868.80
6R 863.04
7 865.20
8 860.20
9 861.30
10 863.80
1 896.20
12 898.60
13 865.70
14 914.80
15 873.80
16 -
17 948.46
i8 861.00
19 912.39
20 898.77
21 -
22 -
36 941.87
37 906.88
38 886.29

38s 886.83

TOP OF STEEL TOP OF PVC

CASING
ELEVATION

947.461
916.16
892.12
893.58
860.31
868.82
866.04
868.37
860.24
864.21
863.76
898.97
901.62
868.62
917.25
876.62
950.89
863.37
914.94
898.77
875.06
885.41
944.57
909.36
888.94
889.73

CASING
ELEVATION

947.30
915.93
891.88
893.42
860.24
868.59
865.94
868.27
860.08
864.11
863.47
898.82
901.51
868.55
917.14
876.49
950.38
862.74
914.61
898.77
874.76
885.02
944.15
909.01
888.61
889.49

WELL DEPTH
BELOW GRADE

60.0
45.0
20.0
20.0
33.5
17.9
14.0
25.0
18.0
18.0
18.0
30.5
16.0
15.0
15.0
18.0

2.5
30.0
15.0
31.5
3.5
20.0
22.0
14.0
25.0
35.0
14.0

TABLE 1

TOWN OF CONKLIN
GROUND WATER MONITORING WELL DATA

937.34
891.37
881.21
881.85
853.25
861.97
853.54
853.34
853.31
853.69
882.31
853.94
908.45
859.76

GROUND WATER ELEVATION DATA
8/16/83 11/9/83 12/20/84 1/30/86

933.79
890.56
879.57
881.80
852.17
860.57
852.02
851.60
851.66
851.76
881.82

943.16
909.84
885.60
886.80
853.86
865.59
856.22
853.89
854.66
855.29
890.77
889.17
860.07

ALL ELEVATIONS GIVEN IN FT. ABOVE MEAN SEA LEVEL. WELL DEPTHS BELOW GRADE GIVEN IN FT.

Wells 1-15 were installed prior to 8/16/83; Wells 16-20 were installed prior to 12/20/84.

Wells 21-22 were installed 1/27/86; Wells 36-38S were installed 12/15/87 - 12/22/87.

-2/3/86

942.73
896.30
885.54
887.42
855.71
866.10
859.16
855.26
855.25
856.71
886.69
889.53

12/1/86

943.32
896.30
887.55

859.16

856.88
887.34
889.43
861.78
912.03
865.04

861.54
887.46
872.43
880.48

1720/88 3/28/83 4/12/88
941.31 - 942.41
- 896.54 895.56
- - 885.54
886.92 - 886.76
854.69 - 855.14
-- replaced by Well 6R --
856.03 865.83 853.39
855.99 - 856.91
854.77 855.23 855.14
854.74 - 855.21
855.92 - 856.16
889.94 - 886.95
889.19 - 888.68
- 859.85 859.2
910.48 911.8 912.2
- 863.17  863.09
- - 947.05
- - 859
- - 890.33
872.19 872.82 872.51
880.04 880.54 879.88
940.51 940.94 940.23
899.69 900.91 903.16
883.35 884.22 883.31
- 885.29 884.2
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TABLE 2

TOWN OF CONKLIN LANDFILLS
IN-SITU PERMEABILITY DATA

PERMEABILITY

(cm/sec) (ft/day) (gpd/SF)

LOWER LANDFILL

5 4.3E-04
6 6.0E-03
7 4.6E-03
8 cee

9 1.8E-03
10 2.1E-03
13 2.5E-5
15 1.4E-4
18 6.8E-04

UPPER LANDFILL

1 2.3E-07
2 1l.6E-4
3 2.6E-04
4 1.3E-02
11 2.7E-05
12 2.5E-03
14  4.2E-3
17 9.6E-05
19 3.8E-07
20 2.6E-03
21 3.5E-2
22 ---
36 1.4E-4
37 1.3E-5
38 9.3E-5
38 1.6E-3

WVWOUONOHFHI OON

6.5E-04
0.45
7.4E-01
36.8
7.7E-02

11.9
2.7E-01
1.1E-03

7.4

99.2

0.40

0.04

0.26

4.5

[
N
LR v O N YO

e O W

[

N O

.
FPOWEROOO N

4.8E-03
3.39

ouunuum
OWooOoOOm

2.1
8.4E-03
54.9
742.06
2.9
0.32
1.97
33.9

GEOLOGIC FORMATION

Mixed sand, silt & clay
Mixed sand, gravel & silt
Sand & gravel (outwash)

Sand & gravel (outwash)

Sand, silt & gravel
Sand, silt & gravel
Sand, silt & gravel
Sand, gravel & silt

Glacial Till

Sand, gravel & silt
Silt (lacustrine)
Glacial Till

Silt (lacustrine)
Mixed sand & silt
Sand, gravel & silt
Gravel, silt & sand
Till

Sand, gravel & silt

(outwas
(outwas
(outwas
(mixed)

(mixed)

(mixed)
(mixed)

(mixed)

Mixed sand, silt & clay

Mixed sand & silt

Mixed sand, silt & clay

Sand, gravel & silt
Sand, gravel & silt

(mixed)
(mixed)



PARAMETER, units
Standard- See Exhibit B Date

....................... cecm=

Arsenic, mg/l 8/83
NY Class GA Grndwater 11/83
Std = 0.025 mg/l 1/84
Arsenic-F, mg/!l 1786
4/86

1/88

Cadmium, mg/l 8/83
NY/FED Std= 0.01 mg/l 11/83

Iron, mg/l 8/83
NY/FED Std= 0.3 mg/l 11/83
Iron-F, mg/l 11/84
1/86
4/86
1/88

Manganese, mg/l 8/83
NY/FED Std= 0.3 mg/l 11/83
Manganese-F, mg/l 11/84
1/86
4/86
1/88

pH, s.u. 8/83
NY/FED Std= 6.5-8.5 SU 11/83
11/84
1/86
4/86
1/88

Conductivity, umhos/cm 8/83
11/83
11/84
1/86
4/86
1/88

TOC, mg/l 8/83
11/83
11/84
1/86
4/86

Bkgd

<0.01
<0.01

<0.001

<0.01

<0.01
<0.01

1.8
<0.01

<0.01

0.351

0.18
0.02

<0.01

0.052

7.8
8.3

6.7

6.8

330
319

200
125

8

9

(*) Average of two sample analyses.

12/5/88

Table 3 (p. 1 of 2)

- GROUNDWATER - UPPER LANDFILL
SELECTED INORGANIC AND INDICATOR PARAMETER ANALYSES
See Appendix D for Complete Data Listing

0.31
1.9

7.5
7.6

310
420

390

<0.01
0.02
<0.01
<0.001

<0.01

0.015
<0.01

<0.01
<0.01

<0.01

1.48

0.40
1.3

0.09

2.3

6.7
7.8

5.8

6.9

200
212

280

130

59

6

4

<0.01
<0.01
<0.01<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>