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ACTION: Notice of intent to delete; S
National Priorities List: Request for samunients=—""_

SUMMARY: The Environmental Protection Agency (EPA) Region II announces
its intent to delete the Conklin Dumps site from the National

Priorities List (NPL) and requests public comment on this action. The

NPL is Appendix B of 40 CFR part 300 which is the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP), which EPA
promulgated pursuant to Section 105 of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), as amended. EPA and
the State of New York have determined that no further cleanup by

responsible parties is appropriate under CERCLA. Moreover, EPA and the
State have determined that CERCLA activities conducted at the Conklin
Dumps to date have been protective of pubhc health, welfare, and the
environment.

DATES: Comments concerning the deletion of the Conklin Dumps site from
the NPL may be submitted on or before March 12, 1997.
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ADDRESSES: Comments concerning the deletion of the Conklin Dumps site
from the NPL may be submitted to: Amold R. Bernas, P.E., Remedial
Project Manager, U.S. Environmental Protection Agency, Region II, 290
Broadway, 20th floor, New York, NY 10007-1866.

Comprehensive information on the Conklin Dumps site is contained in
the EPA Region II public docket, which is located at EPA’s Region II
office (the 18th floor), and is available for viewing, by appointment
only, from 9:00 a.m. to 5:00 p.m., Monday through Friday, excluding
holidays. For further information, or to request an appointment to
review the public docket, please contact Mr. Bernas at (212) 637-3964.

Background information from the Regional public docket is also
available for viewing at the Conklin Dumps site’s Administrative Record
repository located at: Conklin Town Hall, 1271 Conklin Road, Conklin,
NY 13748.

FOR FURTHER INFORMATION CONTACT: Amold Bernas at (212) 637-3964.
SUPPLEMENTARY INFORMATION:
Table of Contents

I. Introduction

II. NPL Deletion Criteria

III. Deletion Procedures

IV. Basis for Intended Site Deletion

1. Introduction

EPA Region II announces its intent to delete the Conklin Dumps site
from the NPL and requests public comment on this action. The NPL is
Appendix B to the NCP, which EPA promulgated pursuant to Section 105 of
CERCLA, as amended. EPA identifies sites that appear to present a
significant risk to public health, welfare, or the environment and
maintains the NPL as the list of those sites. Sites on the NPL may be
the subject of remedial actions (RAs) financed by the Hazardous
Substances Superfund Response Trust Fund (the ‘‘Fund’’). Pursuant to
Sec. 300.425 (e)(3) of the NCP, any site deleted from the NPL remains
eligible for Fund-financed RAs, if conditions at such site warrant
action.

EPA will accept comments concerning the Conklin Dumps site for
thirty (30) days after publication of this document in the Federal
Register (until March 12, 1997).

Section II of this notice explains the criteria for deleting sites
from the NPL. Section III discusses the procedures that EPA is using




for this action. Section IV discusses how the Conklin Dumps site meets
the deletion criteria.

II. NPL Deletion Criteria

The NCP establishes the criteria that the Agency uses to delete
sites from the NPL. In accordance with 40 CFR Sec. 300.425 (e), sites
may be deleted from the NPL where no further response is appropriate.
In making this determination, EPA, in consultation with the State, will
“consider whether any of the following criteria have been met:

1. That responsible or other persons have implemented all
appropriate response actions required; or

2. All appropriate Fund-financed responses under CERCLA have been
implemented, and no further cleanup by responsible parties is
appropriate; or

3. The remedial investigation has shown that the release poses no
significant threat to public health or the environment and, therefore,
taking remedial measures is not appropriate.

II1. Deletion Procedures

The NCP provides that EPA shall not delete a site from the NPL
until the State in which the release was located has concurred, and the
public has been afforded an opportunity to comment on the proposed
deletion. Deletion of a site from the NPL does not affect responsible
party liability or impede agency efforts to recover costs associated
with response efforts. The NPL is designed primarily for informational
purposes and to assist agency management.

The following procedures were used for the intended deletion of the
Conklin Dumps site:

1. EPA Region II has recommended deletion and has prepared the
relevant documents.

2. The State of New York has concurred with the deletion decision.

3. Concurrent with this Notice of Intent to Delete, a notice has
been published in local newspapers and has been distributed to
appropriate federal, state and local officials, and other interested
parties. This notice announces a thirty (30)-day public comment period
on the deletion package starting on February 10, 1997 and concluding on
March 12, 1997.

4. The Region has made all relevant documents available in the
regional office and the local site information repository.

EPA Region II will accept and evaluate public comments and prepare
a Responsiveness Summary, which will address the comments received,
before a final decision is made. The Agency believes that deletion
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procedures should focus on notice and comment at the local level.
Comments from the local community may be most pertinent to deletion
decisions. If, after consideration of these comments, EPA decides to
proceed with deletion, the EPA Regional Administrator will place a
Notice of Deletion in the Federal Register. The NPL will reflect any
deletions in the next update. Public notices and copies of the
Responsiveness Summary will be made available to the public by EPA
Region II.

IV. Basis for Intended Site Deletion
Site History and Background

The Conklin Dumps site originally consisted of two landfilled areas
totaling about 37 acres, referred to as the Upper and Lower Landfills.
The Lower Landfill, which was operated between 1964 and 1969, contained
approximately 48,000 cubic yards of wastes before it was excavated and
consolidated with the Upper Landfill. The Upper Landfill, which
originally contained approximately 55,000 cubic yards of waste, was
operated from 1969 until 1975, when a closure order was issued by the
New York State Department of Environmental Conservation (NYSDEC). The
property is currently owned by the Town of Conklin.

A two-phase hydrogeologic investigation was completed by O’Brien
and Gere Engineers for the Broome County Industrial Development Agency
in 1984 and 1985; additional field work was performed in 1986. In June
1986, the site was nominated for inclusion on the National Priorities

List. In June 1987, a Consent Order was signed

[[Page 5952]]

between the Town of Conklin and NYSDEC, which covered the performance
of a remedial investigation and feasibility study (RI/FS) and the
remedial design (RD)/remedial action (RA).

The RI, which was completed.in December 1988, indicated limited
ground-water contamination in the immediate vicinity of the Upper
Landfill. Confirmatory sampling, performed in June 1990, confirmed the
RI findings and provided additional validated data.

An FS report was completed in January 1991.

EPA, in consultation with NYSDEC, issued a Proposed Plan on
February 3, 1991. A public comment period began on February 4, 1991 and
extended until March 6, 1991. A public meeting was held at the Conklin
Town Hall on February 25, 1991. A ROD, which was signed by the EPA
Regional Administrator on March 29, 1991, called for, among other
things, capping of the Upper Landfill and the Lower Landfill in-place,
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leachate collection, either on- or off-site treatment of the leachate,
and long-term monitoring.

During preliminary design activities associated with the selected
remedy, it was determined that the construction of a leachate
collection trench and cap at the Lower Landfill would present
significant engineering difficulties due to the proximity of an
adjacent wetland and railroad tracks. In order to eliminate the
leachate seeps at the Lower Landfill, it would be necessary to install
a leachate collection system below the water table. A leachate
collection system installed below the water table, however, would

_collect vast amounts of uncontaminated ground water and could adversely

impact the adjacent wetland by dewatering a portion of it, unless
hydraulic barriers were installed (which in itself could adversely
impact the wetland). In addition, installing a cap on the Lower
Landfill could negatively impact the adjacent wetland in that it would
encroach on the wetland. Due to these technical feasibility and
environmental concerns, the selected remedy was modified by an
Explanation of Significant Differences (ESD) in September 1992. The
modified remedy consists of the excavation of the Lower Landfill,
consolidation of the excavated Lower Landfill contents onto the Upper
Landfill, capping of the Upper Landfill, construction of a leachate
collection system, and either on- or off-site treatment of the

leachate.

Lower Landfill

The RD associated with the excavation of the Lower Landfill and
consolidation of the excavated wastes onto the Upper Landfill commenced
in April 1991 and was completed in September 1992.

The excavation of the Lower Landfill began in January 1993. The
composition of the wastes that were encountered during the excavation
was primarily soil and decomposed organic matter intermixed with scrap
metal, bottles and fabric from a local tent manufacturer. Although four
55 gallon drums were encountered, they were found to be empty or
contained non-hazardous debris, and were crushed and disposed of in the
Upper Landfill.

The waste that was excavated from the Lower Landfill was deposited
on the Upper Landfill in approximately one-foot lifts. This effort was
completed in July 1993.

A Remedial Action Report, documenting the completion of the
excavation of the Lower Landfill was approved on September 29, 1993.
Upper Landfill

The RD associated with the capping of the consolidated wastes on
the Upper Landfill and the construction of a leachate collection,
storage, and pre-treatment system commenced in April 1991 and was
completed in July 1993.
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The compaction and regrading of the excavated waste mass,
installation of a leachate recovery system, construction of a final
cover system for the Upper Landfill, and the installation of an eight-
foot high chain linked fence around the Upper Landfill to restrict
access, was performed from October 1993 to November 1994.

Leachate Storage and Pre-Treatment System

In June 1995, the Binghamton-Johnson City Joint Sewer Board
approved the Town of Conklin’s application for discharge of the
leachate from the Upper Landfill into the sanitary sewer system for
treatment at the Binghamton-Johnson City Joint Sewage Treatment Plant
in Vestal, New York. This approval required that the Town obtain an
industrial wastewater discharge permit and temporarily store the
leachate in an on-site storage tank while it is sampled and analyzed to
determine if it meets the discharge requirements of the permit.

The construction of a leachate storage, pre-treatment system, and
pipeline to the sewer interceptor, which began in November 1995,
included the installation of a 30,000 gallon horizontal steel storage
tank with a secondary containment dike, installation of a leachate pre-
treatment system, consisting of a series of bag filters to remove '
solids, and installation of a pipe to discharge the leachate from the
storage and pre-treatment system to the sanitary sewer system. Although
the work was completed in January 1996, a final inspection could not be
conducted until after the snow melt in June 1996.

A Remedial Action Report, documenting the completion of the
construction of the final cover system and leachate collection system
for the Upper Landfill, leachate collection tank installation, and
construction of a pipeline to the sewer interceptor was approved on
July 15, 1996.

A Superfund Site Close-Out Report for the site was approved on
September 13, 1996.

Summary of Operation and Maintenance and Five-Year Review Requirements

Pursuant to terms of the Consent Order signed with NYSDEC on June
12, 1987, the Town of Conklin will perform post-remediation operation
and maintenance associated with the Upper Landfill’s final cover system
and the leachate collection and pre-treatment systems. These activities
will consist of landfill cover system inspection and maintenance
(including grass mowing, fence repairs, soil cover repairs); leachate
collection system inspection, operation, and maintenance; and leachate
pre-treatment system inspection, operation, and maintenance. In
addition, groundwater, surface water, and leachate sampling and
analysis will be performed.

A statutory review of the long-term monitoring and inspection




program reports will be performed in January 1998, five years after the
initiation of the RA, to assure that the remedy remains effective in
protecting human health and the environment.

Summary of How the Deletion Criteria Has Been Met

All of the completion requirements for this site have been met as
specified in OSWER Directive 9320.2-09. Specifically, based on the
field observations associated with NYSDEC construction oversight, the
results of the preliminary post-construction and the final post-
construction inspections, and the results of samples collected during
the implantation of the remedy, it has been determined that
construction for the Conklin Dumps site has been completed and that the
construction activities performed on-site were consistent with the RD
plans and specifications and conform with the remedies selected in the
ROD, as modified by the ESD.

[[Page 5953]]

EPA, with concurrence from the State on December 16, 1996, has
determined that the response actions undertaken at the Conklin Dumps
site are protective of human health and the environment.

In accordance with 40 CFR 300.425(e), sites may be deleted from the
NPL where no further response is appropriate. EPA, in consultation with
the State, has determined that all appropriate responses under CERCLA
have been implemented and that no further cleanup by responsible
parties is appropriate. Having met the deletion criteria, EPA proposes
to delete the Conklin Dumps site from the NPL.

Dated: January 17, 1997.
William J. Muszynski,
Acting Regional Administrator.
[FR Doc. 97-2994 Filed 2-7-97; 8:45 am]
BILLING CODE 6560-50-P
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March 19, 1984

Mr. Peter Kay, Executive Director v
Broome .County Industrial Development Agency
c/o Planning Department

" 5th Floor

County Office Building

- Government Plaza

Binghamton, New York 13903

Re: Proposed Broome County
Industrial Park Hydrogeologic
Investigation

File: 2733.002

Dear Mr. Kay:

\

Enclosed is the Hydrogeologic Investigation Report of the proposed Broome
County Industrial Park which was prepared by O'Brien & Gere Engineers,
Inc. for the Broome County Industrial Development Agency.

The report summarizes environmental impacts and development limitations
imposed by two abandoned landfills at the proposed industrial park site
located in Conklin, New York. .In addition, the report includes recommen-
dations and cost estimates of remedial actions proposed for the two landfills.
We appreciate having had this opportunity to work for the Broome County .

Industrial Development Agency and look forward to meeting with you to
discuss the conclusions and recommendations of the report.

Very trqu yours,
O'BRIEN & GERE ENGINEERS, INC..

C.B. »1;%».1 ékv

Cornelius B. Murphy, Jr., Ph.D.
Senior Vice President

CBM/wp

Enclosures

O'Brien & Gere Engineers. Inc. :
Box 4873 / 1304 Buckley Road / Syracuse. NY 12221 /(215,451-47CC B
Blue B2!l. PA / Boston. MA ; Landover. MD / New York. NY / St. Lows. MC - White Plains. NY
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EXECUTIVE SUMMARY."

.._.O'Brien & GCere Engineers, Inc. has completed Phase | of a
hydrogeologic investigation for the proposed Broome County Industrial
Park in Conklin, New York. The purpose of the investigation was to
evaluate the potential for contaminétion and development limitations of
two abandoned landfills on the proposed industrial park 'silte.; _Below is -
a summary of the findings, conclusions and recommendations of the

hydrogeologic investigation.

Upper Léndfill

The landfill is about 25 feet thick, may contain approximately 5
million cubic feet of refuse, and is underlain by a low permeability
glacial till material which significa;ntly restricts the migr;afion of landfill
leachate into the groundwater. |

It has been estimated that approximately 1.8 million gailons of
leachate is generated annually by precipitation  infiltrating the landfill
surface and an additional 1,000 gallons of leachafe is generated each
year by groundwater flowing through the refuse.

The inorganic chemical analyses of the landfill leachate is typical of
what is found in municipal refuse. However, the presence of various
organfc chemicals indicates that some industrial waste may be present.

Groundwater flow from the landfill is in an east-northeast direction
towards Carlin Creek at a relatively low rate of approximately

8 x 107° ft/day (.03 ft/year).



Due to the: low permeability.. ofthe subsurface:materials, léachate

~ seeps may develop during wet periods of the year which may have an

impact the water quality of Carlin Creek.
- Although the Ilandfill has impacted the groundwater quality
immediately adjacent to the landfill, the groundwater quality poses no

threat to downgradient well users.

Recommendations: |t is. recommended that a. Tow- permeability soil

cover be installed on the landfill to eliminate leachate 'seeps at an es-
timated cost of $430,000. In addition, continued groundwater

monitoring is recommended.

Lower Landfill

The lower landfill may contain approximately 1.4 miilion cubic feet
of refuse, is underlain by highly permeable sand and gravel which
promotes rapid recharge of landfill leachate to the groundwater.

It has been estimated that approximately .9 million gallons 6f land-

fill leachate is generated by precipitation infiltrating the landfill surface

and up to 150,000 gallons of leachate is generated by groundwater flow-

ing through the refuse.

The chemical analyses of leachate is typical of what is found in
municipal solid waste landfill leachate.

Groundwater flow s eastward . towards Route 7 .and the

Susquehanna River at an estimated flow rate of 3 to 30 feet per day.

Some of the{homeowner wells downgradient from the landfill contain

iron, manganese‘and arsenic levels in excess of NYSDEC Class CA




Groundwater Standards.. The iron and "manganeSe:"levél's- are-believed to
be attributed to the landfill, however, the source of the arsenic has not

been clearly defined.

Recommendations: It is recommended that the homeqwners water

supplies be replaced by extending the Town of Conklins water supply

system along Route 7 at an estimated cost of $300,000.

_A low permeability soil cover is recommended to be installed on th'e
landfill to minimize leachate generation at an estimated cost of $280,000.
- Continued surface water monitoring and groundwater monitoring of
on-site wells and homeowner wells for at least one year is recommended
to evaluate ldn.g term impacts from the landfill. The estimated cost of
this monitoring for one year is $20,QOO.
Should building construction occur over the lower landfill addition-
al geotechnical testing is r.ecommended. The amount of testing is de-
pendent'on the type of structures to be constructed but could include:’

test borings, in-situ plate loading tests, and laboratory consolidation

. tests.



SECTION 1. - INTRODUCTION

1.01 Project Background

During June 1983 the Broome Couhty'Depar’tment ‘of Planning sub-.
"mitted a proposal to the Broome County Legislature recommending that
the - County actively pursue the. acquisition and development of a
- 619 acre trace of land (Figure 1) in the:Town:of Conklin for the pur-
pose of creating a major industrial. park. The.site is loc:ated ‘south of
Powers Road, approximately one mile north of the Kirkwood Inter-
"change. The ultimate-goal. of the proposed project is to create new
jobs, broaden the County's tax base and promote additional 'growth in
Broome County.. The development of the project is to be undertaken by'
the Broome County lodustrial Deveiopment Agency (BIDA)v.‘ |

Inciuded within the proposal was a Prelimihary Enviroomental As-
sessment of the proposed industrial park. - A major concern of the as-
sessment was the potential impacts the project may have on local water
supplies, including the Town of Conklin Well No. 3. In particular, two
.abandoned landfills are located on the proposed ;ndustrial park site.
The impacts, if any, of these landfills on the viability of the project-
was determined by the BIDA to require further investigations. As a
result the BroomeCounty industrial Development Agency requested that
a hydrogeologic investigation be undertaken on the site of the proposed
industrial park. |

The proposed hydrogeologic investigation is to be conducted in two
pheses. The first phase is to include a determination of the hydro-
geologic setting of and development limitations imposed by the two aban-

doned landfills on the site. The second phase is to provide



- determination: of the hydrogeologic and geotechnical conditions of . the
entire site that would affect development of the industrial park. This
report addresses only the objectives of the first phase of the

hydrogeologic investigation.

. 1.02 Authorization and Scope

During July, 1983 the Broome:: County Industrial' Development
Agency (BIDA) authorized O'Brien & Gere Engineers, Inc. to perform
Phase | of the hydrogeblogic investigation at the proposed Broome .
County lndUStria.l Park which includes the hydrogeologic investigation of
the two abandoned landfills on site. The scope of work for the inves-
tigation is outl.ined in the Request for Proposél (RFP) dated June 24,
1983, and is described in detail in the proposal submitted by O'Brien &
Gere Engineers, Inc. in July 1983. In general, the scope of work_in-'
cludes the following: |
~ a. determination‘of the physical and chemical characteristics of

waste deposited in the landfills, emphasizing the presence of

toxic or hazardous - materials and thé build-up/migration of
methane and volatile toxics.

b. determinaﬁon of the existence of, or potential for, contamina-
tion of. local groundwater and surface water by landfill
leachate, and

c. recommendations and cost. estimates for remedial action at the
landfills, emphasizing the control of methane and volatile toxics
and the prevention or elimination of groundwater and surface

water contamination by landfill leachate (i.e., venting, phys-

ical containment, and/or removal measures).



The: findings, conclusions- and  recommendations of the hydro- |

- geologic investigation described above were submitted to the BIDA in a
draft report during Septémber, 1983. Recommend§ti_o_r'{s of the report
included: resa.mpling the on-site wells and sampling the homeowner
wells- downgradient from the landfill sites. During: November, 1983 the
BIDA authorized O'Brien &¢ Gere Engineers, Inc. to conduct this addi-
tional sampling, the results of which are »incorpor.ated“‘inté this report.
In addntxon the. Broome. Cc;unty Health Department in conjunction With
the State Health Department performed sampling and analyses of. select-
ed homeowner wells downgradient ‘from the lower landfill which are also

incorporated into this report.

1.03 Site Description

The two abandoned Iandfills on the proposed _indus'trial park site
shown on Flgure1 were operated by the Town of Conklin. The de-
scriptions of the two sites as summarlzed in the Broome County Indus-
trial Park Preliminary Environmental Assessment (Broome County De-
partment of Planning 1983) foliows: ' |

1. The vlower, or eastern-most landfill was operated-from 1964 to

1969 and consists of three linear trenches situated adjaceht to
the DeH Railroad. Assuming an average depth of 30 feet for
each trench, the lower landfill was previously -estimated to
contain approximately 3,700,000 cubic feet' of waste material.
Preliminary mdlcatlons are that the landfill contains mumcupal
solid waste (MSW), although some industrial and chemical
wastes may also be present. Chemical analysis conducted in

April 1983 indicated that leachate. flowing from the landfill to



the: adjacent’ off-site. wetland contains purgeable ' volatile

halogenated organic compounds (VHO), petroleufn—based com-

pounds benzene, toluene, and xylene (BTX), and heavy metals

that were either undeteétable or present in concentrations

below the drinking water standards/guidelines set by the‘New

York State Department of Health (NYSDOH) | | )

2.. The upper landfill ‘was opened in 1969 by the- Town of Conklin

and closed in 1975 under a closure order issued. by the New

York,_State Department of Environmental Cdnser\)ation (DEC).

i ' ‘Most of the waste deposited in the landfill was placed in six
| unlined cells, uﬁth'subsequent pﬂing of additional waste mate-
ri‘al over the cells. The majority of the waste in the landfill is
MSW, although there are unofficial reports that some industrial
and chemical wastes were deposited there periodically. Assum-
ing an average depth of 25 feet, the total filled volume of the
landfill was pr'evidusly estimated at 6,875,000 cubic feet.
Chemical analysis of leachate conducted in April 1983 indicated
that leachate emanating from the. side of the landfill contains
BTX that was present in trace quantities below the minimum
guidelines set by NYSDOH..‘ VHO and heavy metals were either
undetectable or below the minimum standardsfguidelines set by

NYSDOH.



SECTI‘O_N,. 2 = FIELD INVESTIGATIONS"

2.01 Ceneral

This section presents the methods and procedures used during
field investigations at the abandoned landfill sites which were conducted
from July ,27, 1983’through'January- 19, 1984. During this time the fol-_
lownng tasks were completed | | '

1. Test ‘boring completlon and soil sampling.

2. Momtormg well mstallatlon and development.

3. In situ permeability testing.

4. Elevation survey of test borings/monitoring wells.

5. Static: water level monitoring of completed wells.

6. GCroundwater sampling and analyses.

2.02 Test Borings

A total of fifteen test borings were completed between July 27,
1983 and - August 8, 1983 to evaluate the on-site subsurface
| hydrogeologic conditions. The locations of tt';e borings are shown on
Figure 2 All test borings were completed using 2 Central Mine Equip-
ment (CME) model 55 drilling machine equipped with continuous flight
hollow stem augers assembled in 5-foot sections. S,a‘mplee of the en-.
countered soils were collected at least every five feet using ASTM
method D1586 Split Barrel Sampling. As the test borings were complet-
_ed within the fill area of each landfill, sampies were collected continu-
ously, frem the land surface through th_e entire depth of the borehole.

Following the retrieval of the sampling device the soil samples were

monitored for organic vapor content. This was accomplished by initially



-

isolating the sample-in a 1/2 pint jar coveréd.with aluminum foil for a
ten minute period, then analyzing the head space of the jar for organ-
ics using an organic vapor analyzer manufactured by HNU, which was
calibrated for benzene, and/or an organic vapor analyzer manufactured
by Dreager which was calibrated for trichloroethylene. In addition the
test borings completed within the fill areas were monitored using a
methane gas detector. Following completion of each borehole the samples
were sealed in glass jars marked with the appropriate identiﬁcatibn and‘ '
delivered to O'Brien & Gere for later inspection and/or analyses.

The field organic vapor ahalyses usiﬁg the HNU meter and the
Dreager 4tUbes.revealed that the organic levels within all the soil sam-
bles were less than detectable. Although the water quality ana'lyses
detected levels of organic chemicals (see Section 3.05) within several
monitoring wells, the organics were not detected within the soil samples
due to: 1) the detection limits of the HNU meter and Dreager tube are
1 mg/l and 5 mg/l respectively whereas most organics detected within
the groundwater were less than 1 mg/l (1,000 ug/l), 2) the organic

vapors analyzed within the head spacé of the sampling jar are dispersed

frqm the water and therefore will be detected at a lower concentration
than those which occur within the'groundwater-', and 3) the HNU meter
and Dreager tubes were calibrated for benzene and trichloroethylene
respectively, these parameters were not detected at high concentrations
within the groundwater. Therefovre,‘ although the HNU meter and
Dreager tube analyses are effective screening tools to identify gross
organic contamination within soils, they did not have a high level of.
sensitivity to detect the organic levels found within the groundwater at

the upper and lower landfills.




The  lithologic logs: and well details shown in” Appendix A, present
the visual interpretations of each boring made by the O'Brien & Cere
Engineers, Inc. geologists and the well specifications for each monitor-
ing well. Appendix B includes a detailed description of the soil
sampling methods and descriptions of the subsurface materials made by
the drilling subcontractors, Parratt-Wolff, Inc. |

 Two of the test borings-were completed through the- refuse-of the
upper landflll and three of the test borings were completed through the
refuse of the lower landflll The thicknesses of refuse encountered
within each of these borings were used to re-evaluate the fill volumes
previously estlmated by the Broome County Planning Department (1983)
Based on the ﬁll thlckness of 32 feet encountered in boring no. 2, the
interpretation of the subsurface conditions (Figure 4), and the assump-
tion that the areal extent of the landfill is the same as what was
estimated by Town of Conklin, it is estimated that the fill volume of the
upper landfill is approximately 5 million cubic feet. Based on the fill
thickness encountered in boring nos. 7, 13, and 15 and the previous'ly
estimated areal extent of the lower landfill, it i.s estimated that lower
landfill contains approximately. 1.4 million cubic feet of refuse. It
should be noted that these fill volumes are based on very limited test
boring data, and assumptions on the areal extent of eéch landfill.
Additional test borings, and a more accurate methods of de'finin'g the fill
bounda.ries, such as aerial photo analysis and magnetometer survey would

be needed to ‘provide representative volumes of fill for each landfill.



2.03  Croundwater Monitoring Well Installation

Twelve of the fifteen test borings were completed into groundwater

monitoring wells. These wells serve to establish a groundwater profile,

'provide information on the flow rate and direction of groundwater move-

ment, and supply sampling points. from which representative samples of

~ the groundwater can be withdrawn. A map showing the location of the

"~ wells is included as Figure 2.

- All grohndwater monitoring wells were consfructed of 2-inch  ID
flush joint threaded pvc well screen and riser pipe. The riser pipe on
all well§ was extended to the surface and a protective steel casing or
curb bc’»ﬂ< with.a lock was installed on the riser pipe to prevent unau-
thorized entry. The method of installation was to lower the screen and
casing assembly into the hollow stem auger to the se.lected screen
depths. A washed Ottawa sand pagk was then placed a}'ound the well

screen and extended to a minimum of 2 feet above .the top of the

screen. A bentonite pellet seal was then placed on top of the sand pack

to a minimum of one feet above the sand pack. The rémaining annular

spacé between thev borehole wall and casing was thén filled with a
bentonite slurry grout to an elevation of approximately 2 feet below the
existing ground surface. A bentonite/portiand cemenf grout mix was
then extended to the ground surface to ensure that su;'face water run-

off will not enter the well via the borehole. Detailedz designs of the
!

wells are included in Appendix A. g

Auger soil sampling equipment and miscellaneous tiools used in the
installation of the groundwater monitoring wells were thioroughly clea'ned
by rinsing with soap and water,. rinsing a second timei with an acetone

solution and a third time with distilled water. This cleaning process was
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conducted to prevent cross contamination of the wells by the drilling
equipment. '

Following installation, the groundwater monitoring wells were de-
veloped using a centrifugal pump. In general this involved lowering a
polypropylene hose of sufficient length to the bottom of the well and
pumping the well to clear the finer grained-sediment§ from  around the

well screen.

2.04 Methane Gas/Leachate Monitoring Well Installation

Three of the fifteen test borings were completed into monitoring
wells to monitor for methane gas and to provide samples of the leachéte
for chemical analysis. Although the purpose of these wells was ihtended
. primarily for monitoring methane gas, the positidn of the water fable
within the landfill refuse at each .site allowed the dual us;e of the wells
for monitoring landﬁll leachate and gas monitoring.

" The gas/leachate monitoring wells were installed by lowering a 2"
ID pvc well screen into the hollow stem auger to the desired well
depth. A washed Ottawa sand pack or pea gravel was then placed
around the well screen. The well screen and packing material were ex-
tended to an elevation of abou{_ 2 feet below the ground surface. A
surfac'}e casing and a benfonite/port!and cement grout was then extended
to the ground surface to restrict surface water infiltration and prevent
the escape of methane gas through the annulus of the borehole. De-
.tailed designs of the methane gas/leachate monitoring wells (Nos. 13-15)

are included on Appendix A.



2.05 Well Elevation Survey

Following completion of the fnonitoring' wells, an elevation surv-e‘;lm
was performed during August 1983 to determine monitoring well ground
elevations and top of casing elevations relative to an existing mean sea
level datum. The datum that- was used for establishing the elevations
was taken from benchmark "y-12" on The Broome County industrial
Park Site Plan, which has an elevation: of 866.481 ft above mean sea
' ievel. .On August 16, ahd Novem.ber 9, 1983, water. level measurements
- were- takeﬁ at each of thé monitoring wells to assess groundwater flow
pattefns which are illustrated on Figure 3. The monitoring well data is
summa‘r.ized in Table 1. |

2.06 In-Situ Permeability Test

An in-situ permeability test was conducted on rﬁonitoring .well,
No. 1 to determine the permeability of the subsurface materials beneath -
the upper landfill. The. test was performed by evacuating a volume of
water from the well and thus creating a potential hydfaulic difference
between the well and the surrounding aquifer. The rate of recovery of
the water level in the well is then monitored which is a function of the
hydraulic conductivity of the aquifer. Values for the hydraulic conduc-
tivity: were then calculated using a digital computer program by Weyer

and Horwood-Brown (1982) that applies the use of -Hvorsl'ev's- formulae.

2.07 Groundwater Sampling

Groundwater quality samplés were collectgd from all monitoring

wells using a stainless steel bailer. Care was taken during the sampling

procedure to assure that a representative sample was being collected.
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.Tﬁisz-‘involvedicaiculating- the: volume contained in: theiwell column and
monitoring the volume of the water removed. Samples were collected fol-
lowing evacuation of three times the volume contained. in the well. All
samples were collected in properly prepared sample bottles. For
example, the samples analyzed for benzene, toluene and xylene (BTX)
'and:l volatile halogenated organics (VHO) were collected. in head space
free -glassivials. secured. with a:teflon .cap.. Following .completion of the
sample - collection} all - samples: were: placed: on - ice, a.rid promptly
transportéd to the O'Brien & Gere laboratory in Syracusel, New 'York.
for analysis. A more detailed description of groundwater sampling

methods applied at the site is included iﬁ Appendix C.

-
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SECTION 3 --HYDROGEOLOGICAL INVESTIGATION

3.01 Geology

The Broome Countyb Industrial Park is located within the
Susquehanna section of the glaciated Appalachian Plateau. This region
is characterized by moderately sloping uplands and broad. flat valley
floors.. The landscape has been 'sculptured by fluvial ahd'glacial pro-
cesses whlch have rounded ‘the: hill" tops- and partialiy filled the
Susquehanna river valley with unconsolidated deposnts

The bedrock that underlies the site consists of fine grained sedi-
ments that were deposited in a shallow sea during the late Devonian age

(approximately 350 million years ago). The sediments were consolidated
through time into rock formations which are composed predominantly of
gray, fine grained siltstone and shale. These rock typeé are corﬁprised‘
- of layers that dip gently in a southerly direction at a rate of 10 to 40
feet per ‘mile. Small planar openidgs commonly develop parallel and
perpendicular to the layers. These openings or fractures provide the
'only significant void spaces in which groundwater can be transported
through the bedrock. Bec_ause the fractures comprise only a small per-
centage of the total rock volume, the shale/siltstone bedrock. is con--
sidered to be of low permeability where flow rates are slow and well
yields are generally less than a few gallons per minute out of a common
household well. Test boring | Iogs‘ and well records from this
mvestlganon and Randall (1972) indicate that the bedrock underlies the

unconsolldated deposits from a depth of 60 feet in the vicinity of the

upper landfill and 114 feet beneath the lower landfill.



The unconsolidated debosits underlying the site are composed pre-

dominantly of sediments that were deposited by glaciers or glacial

meltwaters several thousand years ago. The deposits vary in composi- -

. tion and include: glacial till, lacustrine deposits and outwash sand and .

gra?el. Thevertical and. horizontal distribution. of these deposits - is
shown on Figure &.-

Clacial till is the most wide spread unconsolidated deposit at the
site. It gXteﬁds from the land surface to the bédrock near the upper
landfill and is overlain by other deposits in the vicinity of the lower
landfill. The till is composed of a dehse, unsorted mixture of silt,
clay, sahd, an_d rock fragments which were derived from the underlying
siltstone and sl;\alé bedrock. Till thicknesses range from 60 feet be-
neath the upper landfill to 89 feet beneath the lower landfill site. Due
to its high silt and clay content and unsorted nature ‘and. high .density,
the glacial till has a low permeability. The in-situ permeability test of
Well 1 on-sité indicates that the glacial till at the site has .a permeability
of 1.4 x 1077 cm/sec. |

Lacustrine deposits present at the site identiﬁed.as the silt and

clay deposits on Figure 4 were deposited from lakes associated with

glaciation. These deposits are variable in thickness and reach thick-"

nesses of up to 32 feet in the vicinity of the upper landfill site and
45 feet in the vicinity of Route 7. Because of their fine grained tex-
ture, the lacustrine deposits are of low permeability and are generally
unproductive aquifers.

Coarse gi'ained materials that were deposited by glacial meltwaters
are called outwash. The outwash deposit is composed of relatively well

sorted sand and. gravel with lesser amounts of silt. The outwash



deposit at the Iowerv landfill site forms a continuous layer of sand_and
gravel that extends from Well No. 6 to the Susquehanna River (Fig-
ure 4). The thickness ranges from 5 feet in Well 6 to 20 feet in
Well 1002. Due to the coarse grained texture and well sorted nature of .
the sand- and gravel, the outwash deposit has high permeability and
- forms a productive groundwater aquifer within the Susquehanna River .
Basin.A Well records (Réndall, 1972) indicate that tt"nis ou;twash deposit
is an impc_:rtant source of water supply to the local homeowners to the
northeast of jthe lower landfill along Route 7 and to the Town of Conklin
Well No. 3.

3.02 Groundwater Flow Conditi‘ons'

Part of the precipitation falling on the land surfac.e is transported
as surface water runoff, some of it stays w.ithin-thé soifs and‘ is either
transpired' by plants or evaporated, and the _remainder percolates.
through the ground as groundwater. Croundwater is usually con-
sidered to occur in two zones which include: (1) the zone of aeration
-where the pore spaces of the soil or rock are filled with both air and
water and (2) the vzone of saturation where the pore spaces become en-
tirely filled with water, the top of which is called the water table.

Any groundwater that infiltrétes through the refuse will percolate
downward until if'reaches. the water table. Once the groundwater
reaches the water table it enters the groundwater flow system where it
flows Qnder the influence of gravity down the slope of the water table
until it reaches a point of discharge such as a' spring, lake or stream.

GCenerally, the slope of the water table is parallel to the slope of the
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land surface. A typical groundwater-system is:comprised of a small lo-
cal system superimposed upon a larger regional 'system. In a local sys-
tem, the groundwater discharges in a spring, small stream or pond,
whereas in a reéional flow system groundwater flows downgradient be-
neath the local streams then discharges into a major r-i.ver or lake.

The depth to the water table at the site during August 1983 varied
from 23.4 feet beneath the land surface of the upper !andfill (at Well 2)
to 11.7 feet below: the laﬁd surface of the lower landfill at (Well 7).
During November; the water table elevations were 1 to 2 feet lower -
which may be aftributed to the higher evapotranspiration ‘rates during
this time of the year. Conversely, the water table is expected to occur
1-2 feet higher " during the spring when the. greatest amount of
groundwater recharge oc:cursA from snowrﬁelt.Based on these water table
dept.hs and the depths of'thAeArefuse shown in the test boring logs, it
is estimated that the water fable ranges from 7 to 11 feet above the
base of the refuse in the upper landfill and ranges from 1 to 4 feet
above the base of the refuse in the l'ower landfill.

The water table elevations shown on Figure 3 indicate that the
groundwater flowing from the upper landfill is predominantly in an east-
ward direction towards the Susquehanna River. Well 12 was installed as
a downgradient well to the upper landfill, however, the well was dry at
both times water level measurements were collected. During instailation
6f the Well 12 groundwater was encountered at a depth of 11 feet. The
fact that the well was dry indicates that the groUndwater encountered -
was a perched water table condition which was arained after the well
was installed. The true groundwater table occﬁrs below the well bottom -

which is at an elevation of 883 feet. Based on this information, the
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groundwater just to the north of the upper landfill may flow more in a
northeast direction towards Carlin Creek than what is shown on the
Groundwater Elevation Map (Figure 3). However, becaﬁse the actual
groundwater- elevation at Well 12 was not. determined for this
investigation, this northeastward flow component cannot be accurately

defined on Figure 3.. As a result, although the Groundwater Elevation

Map indicates that the _groundwater flowing from upper ‘landfill is

predominantly in an eastward direction towards . the. Susquehanna River,
some of tﬁe groundwater may flow to thé northeast and discharge into
-Carlin Creek. The groundwater elevation map shows. that the’
groundwater fldw_- direction in the vicinity the lower landfill is' also
eastward towar:ds the Susquehanna River and the flow direction is not
influenced by the pumping of Town of Conklin's .Well No. 3.

The velocity or rate of travel of uncontaminated gr‘ouhdwater can
be appro-x'imatedv using Darcy's law in combination vyith the basic

equation of hydraulics and a correction factor for porosity. The

groundwater flow velocity equation is as follows:

-, _ K(dh/dL)
V= 7.5a
where,
V = Velocity in feet per day

K = permeability, in gpd/square foot
dh/dL = water table gradient
a = porosity
To estimate the groundwater velocity fn the glacial till beneath the
upper landfill the permeability ‘from the in-situ. permeability test was
calculated to be 1.4 x” 10-7 cm/sec (.294 gpd/ftz). : Thi_s value in com-

bination with the water table gradient of .070 (measured from the water
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elevation map - Figure 3) and a porosity value--'ofT.B‘ls which is typical
for glacial till (Todd, 1981) gives an estimated groundwater flow veloci-
ty for the upper landfill of 8.1 x 107> ft/day (.03 ft/year).

The water transmitting capacity or transmissivity of an aquifer; is a
measure of the rate at which water would flow through a vertical strip
of specified width extending from the top to the bottom of the aquifer,
as.suming*a unit hydraulic gradient. In published r’eportsv on the sand
and gravel aquifers wi'thin the Susquehanna River; B.asin (Randall, 1977)
transmissi;/ity values for sand and gravel aquifers in this area g.enerally
range from 10,000 gallons per day per foot (gpd/ft) to 100,000 gpd/ft.
Pump test data on the Town of Conklin Well No. 1 (St. John Associates,
1967) indicaté.s a higher local transmissivity 6f 130,000 gpd/ft.
However, due to the close proximity of the Town of Conklin Well No. 1
to the Susquehanna River, the transmissivity value may be slightly high
due to surface water recharge. As a result, the 10,000-100,000 gpd/ft
range of transmissivity appears to be a more valid representation of the
sand and gravel aquifer beneath the lower landfill. Additional pump
test data would be needed to develop more refined transmissivity values
for the sand and gravel aquifer beneath the lower landfill.

Dividing the transmissivity by the aquifer thickness (which is-
13 feet in Well No. 8) gives‘ an aquifer permeability range of 770 to
7700 gpd/ftz. This value in‘combination with the water table gradient
for the lower landfill of .010 and a porosity -value of .25, which is typi-
cal for sand and gravel (Todd, 1981) givés an estimated groundwater

flow velocity for the lower landfill ranging from 3 to 30 ft/day.
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3.03 Water Budget

A water budget of a waste disposal area is a useful means of es-
timating the amount of recharge due to precipitation and predicting the
amount of lea-chate» that may be generated. The water budget of a par-
ticular area is a water balance between the income of water from pre-
cipitation and the outflow of water by evapotranspiration, runoff and
percolation. In general the annual hydrogeologic budget oAf‘an"-:area can -
be charac_:t.erize'd by the following equation: |

P=R/O + AET + ST + PERC
where P is the average precipitation, R/O the surface water runoff,
AET the average evapotranspiration, ST the change in soil moisture
storage and - PERC the excess water that percolates the soils as
groundwater recharge. Many of the parameters used for a hydrologic
budget can be measured directly, such as precipitation, ;treamflow and
evaporation. However, where long term data is not available, the water
budget can be estimated from local climatological data and on-site
hydrogeologic data through the use of the water balance method as de-
veloped by Fenn (et al., 1975). The water budget data calculated for
the Qpper and lower landfills are summarized in Tables 2 and 3. )

The proposed Broome County Industrial Park is located in a humid
temperate climate with a mean annual rainfall of 39 inches. The mean
monthly precipitation and temperature data from the U.S. Wgather Bu-
reau Station at the Broomel County Airport were used in the water bud-
get and are summarized in Tables 2 and 3.

Part of the precipitation that falls on the land surface will run off

the site as overland flow before it has a chance to infiltrate the soils.
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The amount of surface water runoff will depend on _ several factors, in-
cluding the intensity and duration of the storm, the antecedent soil
moisture conditions, the slobe of the land surface, and the permeability
of the soil and type of'vegetative cover. The water balance method
caleulates the surface runoff utilizing. empirical runoff coefficients which
are representative of actual on-site conditions. A runoff coefficient
range of .18 - .22 was selected for the upper l_ahdfill which was rep-
resentativ,e of a heavy soil with an average slope of 2-7%. A runoff co-
efficient range of .05 - .10 was selected for the lower landfill which is
representative of a sandy Qoil with an average slope of 28. The lower
runoff coefficient was used for the months that the soil moisture storage
did not reach field capacity, whereas the higher coéfﬁcient was used
when the soil moisture storage reachéd its field capacity. By applying
the runoff coefficients to the monthly precipitation, a mbnthly esf\i‘mate
of the surface runoff is obtained and is summarized in Tables 2 and 3.
Evapotranspiration is the amount of available water present in the
soil that is lost to the atmosphere as either evaporation from the soil or
transpiration by plants. The water balance method calculates the po-

tential evapotranspiration on the basis of monthly average temperature

and latitude' through the use of a series of tables. The actual

evapbtranspiration is then calculated based on the average monthly pre-
. cipitation and the soil moisture availability. The data in Tables 2 and 3
indicate that 23 inches or 47% of the average annual precipitation re-

turns to the atmosphere as evapotranspiration.



The amount of moisture that can be stored.within the soils is de-

. pendent on the available water capacity of the soils and the depth of

the root zone. Soil data from the USDA Soil Survey of Broome County
(1971) indicate that the upper landfill site is underlain predominantly
by Volusia soils that have an average available moisture capacity of
2.22 inches/ft or soil and " an average root depth of 20 inches. The
lower landfill is underlain .by Chenango soils that havé an average
available moisture capacity of 1.8 inches/ft of soil and an average root
depth of 35 inches. These values in combination with Thornthwaite's
soil moisture retention tables Were.used to calculate the average monthly
soil moisture s:corage values- shown in Tables 2 and 3. The data shows
that during the months of November thr.'ough May, the soil- moistu-ré
storage reaches its field capacity. The soil moisture storage decreases
to a low during September when evapotranspiration rates' are the high-
est.

Once the soil moisture storage reaches its field capacity, any éx-

cess water that infiltrates the soil becomes percolation that recharges

the groundwater flow system. Percolation is simply the amount of the

precipitation remaining following the water lost through surface runoff,
evapotranspiration and soil moisture storage. The average monthly and _'
annual percolation rates .for the upper and lower landfills are sum-
marized in Tables 2 and 3. The average annual percolation rate for the
upper landfill is 10.5 inches, which is 27% of the precipitation. The
average annual percolation for the lower landfill is 13.1 inches, which is

34% of the precipitation.
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3.04 Leachate Generation -

The amount of leachate generated at a sanitary landfill can be es-
" timated from calculations on the amount of precipitation that percolates
through the cover material, the amount of groundwater that flows
through the refuse, and the -areal extent of the fill area. |

Based on the average annual percolation rate of 10.5 inches and
the 6.3 acre estimated areal extent of the upper landfill, ft is estimated
that up to 1.8 million gallons- of leachate  per year is generated at the
upper landfill by. precipitation infiltrating the landfill surface; The test .
drilling program revealed that the water table beneath the upper landfill
is 8.6 feet aboye the base of the refuse. This indicates that additional
leachate is generated at the landfill from groundwater flowing through,
the refuse. Based on the groundwater flow velocity of 8.1x10-5ft/day
and ;c\he saturated cross sectional area of the refuse, it ,is‘ estimated that
up to an additional 1,000; gallons per year of leachate may be generated
at the upper landfill by groundwater flowing through the refuse.

Based on the aVerafge annual percolation rate of 13.2 inches and

the 2.5 acre areal extent! of fhe lower landfill, it is estimated that up to

]

0.9 rﬁillion gallons of lea{:hate per year is generated at the lower landfiil
by precipitation inﬁltratjing the landfill surface. The lower landfill is’
also partially buried benfeath the water table, resulting in leachate gen-
eration from ground.watier flowing 'through the refuse. Frqm the
. groundwater flow veloci:‘.y of 3 to 30 ft/day and the saturated cross
sectional area of the refzuse, it is estimated that an add'itional 15,000 -

150,000 gallons of Ieach;ate can be generated each year at the lower

landfill by groundwater flowing through the refuse.

;
]
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3.05° Groundwater/Leachate Analyses

All on-site monitoring wells identified on Figure 2 have been sam-
pled in accordance,Qvith the groundwater sampling procedures outlined
in Appendix C. Followiﬁg completion of the sample collection all samples
were placed on ice, and promptly transported to the O'Brien & Gere
laboratory in Syracuse, New York where they were analyzed. .

The laboratory analyses of g'rfoundwater and leachaié samples vare |
presented in Tables 4 and ‘5. To evaluate fhe potential for contamina-
" tion the analyées' are compared to: (1) New York State Class CA
groundwater quality standards (Table 10); (2) upvgradient groundwater
quality; and (?-) tbe range in background groundwafer quality found in
the vérious aquifers within fhe Susquehanna River Basin (Table 9).
Class CA waters are defined as fr_esh groundwaters that can be used as
a source of botable water and are- found in. the saturatéd zone of un-

consolidated deposits and consolidated rock or bedrock.

Upper Landfill

In as much as monitoring well 1 is located hydraulically upgradient
to the upper landfill, the analyses of this well should be representative
of the background groundwater quality adjacent to the upper. landfill.
The analysis of Well 1 indicates tﬁat the water quality is typical-.for the
vnatural qualify within a glacial till' aquifer (Table 9), in that the water
is of good drinking water quality, contains a moderate amount of dis-
solved Qolids, and is relatively low in iron content when compared to
other aquifers. The water quality of Well 1 meets the New York' State'

Class GA groundwater standards shown in Table 10.
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Well 14 was- installed within- the saturated refuse. of the upper

landfill and Well 16 is a well point which was driven 3 feet into a

leachate seep. Consequently, the analysis of these wells are indicative

of the upper landfill leachate. The inorganic analyses of these wells

_indicate._; that the . leachate contains. relatively high concentrations of

sulfate, chloride, chromium, iron, manganese, me.rcury, and zinc.
However, ‘when these inorganic analyses are compared'to‘the ranges of
various: 'constituéﬁts generally = found in. mun'ic':ipal"‘sanitary landfills
(Freeze and Cherry, 1980) (Table 11) the leachate analyses of the

upper landfill is typical of what is found in municipal refuse. However, .

the relatively high concentrations of organic compounds such as

benzene, toluene, methylene chloride, trichloroethylene and vinyl
chloride indicate that some industrial waste may be pr;esent within the,-
upper landfill. |

The laboratory analyses of Well 2 is representative of the
groundwater quality underlying the upper landfill. AThe analysis of this
well reveals that. the groundwater quality beneath the landfill contains
cpncentrations of:i arsenic, iron, manganese and mercury in excess of
Class GA groundwat;r standards indicating that landfill is having an
impact on the grdundwater quality beneath the upper landfill.
However, these analyses compared to the leachate analyses of Well 14
reveal that most of the chemical concentrations of the leachate have
been reduced sigE ificantly before entering the groundwater‘ beneath the
landfill. |

The laboratofy analyses for Wells 3, 4 and 11 in Tables 4 and 5

are indicative of ‘(he groundwater quality downgradient from the upper
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landfill site. The analyses indicate that the parameters in excess of
Class GA standards include cadmium and manganese in Well 3, mercury
in Well 4, and arsenic, manganese, benzene and vinyl chloride in

Well 11. * In addition, organic concentrations of methylene chloride,

* toluene, 1,1, dichloroethane, and 1,2, dichloropropane'We_re detected in

“Well 11 at levels exceeding the NYSDOH guideline of 50 ug/l for each’

parameter. Due to the extremely low groundwatef flow rate (.03
ft/year) beneath the upper landfill, it is expected that these elevated
concentrations will be restrictied within a relatively short distance

downgradient from the upper landfill.

Lower Landfill

The analysis of Well 6, which is hydraulically upgradient to the

Iow‘ek landfill, should be representative of the _background groundwater

- quality of the lower landfill. However, elevated levels of arsenic, iron,

manganese and mercury detected within the well. indicate that waste dis-
posal practices have had an impact on the groundwater quality of
Well 6. Although t.his study has not defined the source of the elevated
chemical concentrations detected within Well 6, pofential sources may in-
clude: 1) the limits of the lower landfill may extend farther upgradient’
than ‘what was indicated by the Town of Conklin, 2) refuse may have
been inadvertently disposed of in th'e vicinity of well 6, and 3) surface
water runoff from the upper landfill may have impactéd the well. Based
on the extremely low groundwater flow rates beneéth the upper landfill,

it is believed that Well 6 was not impacted by groundwater flowing from
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the-upper landfill. . Due:to the water quality problems associated with
Well 6, it is recommended that Well 1 be utilized as a background well
for both the upper and lower landfill.

Wells 13 and 15 are screened within the leachate of the lower land-
" fill. The analyses from these wells reveals that leachate -contains relal-
tively high concentrétions of copper, iron, manganese, and mercury
which® are - typical for a. landfill leachate as- shown in Table 110 The"
" leachate analysis 6f these ‘two ‘wells also detected trace organic levels of
toluene, 'ethylbenzene, ﬁethyléne chloride and 1,2, dichloropropanej,l
which were within the NYSDOH guidelines of 50 ug/l for each parame-
ter. Althbugh the organic concentrations exceeded background levels,
such low conc;ntrations are common in -municipal refuse due to leaching
of plastics and other‘discarded manufactured items (Freeze and Cherry,
1980). As a result, the leachate analyses of the,lower; landfill do not
given an indication that industrial waste is present.

The groundWater quality beneath the lower landfill is represented
by‘the analysis of Well 7. The analysis shows that arsenic, iron and
manganesé are in excess of Class GA groundwater standards.

Analyses for .Wells 5, 8, 9, and 10 in Tables 4 and 5 are represen-
tative - of the groundwater ‘qualit'y hydraulically dowhgradient from the
lower landfill. The analyses reveal that the parameters in excess.of
Class GA groundwater s'tandards include: manganese in all four wells,
| mercury in Well 5, arsenic in Well 8, and iron in Well 8. In addition,
arsenic concentrations in Well 5 exceeded background levels but were

within Class GA standards.
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Homeowner -Wells

The preliminary hydrogeologic investigation of the proposed indus-
trial park site revealed that the lower landfill may have a potential im-
pact on the groundwater quality of downgradient homeowner water sup-
pl‘y wells. As a result, seventeen homeowner wells located east of the
Iandﬁll along Route 7 were sampled during November 1983 to evaluate
- the impacts'of the lower landfill' of on downgradient privafe water sub-
plies. The sampling of the homeowner wells was- conducted by the
BIDA and. the analyses were.pe;'formed by O'Brien & Gere (12 wells)
and the New York State Departmént of Health (5 wells). The location
of the homeowner wells sampled are shown on Figure‘z the analyses are
summarized in.Tables 6 and 7, and the owners of the private wells
sampled are listed in Table 8.

Inorganic chemical analyses of the homeowner wells (Table 6) re-
vealed £hat of the 17 wells sampled during November, 1983, '.arsenic was
detected 'in three of thé wells (Tomkins, Desimone, and Johnson
residences) at levels exceeding the NYSDEC Class CA groundwater
standard of .025 milligrams per liter. The arsenic level of one of the
homeowner wells.(Johnson residence) exceeded the NYSDOH Driﬁking
Water Standard of .05 ‘mg/l. Due to the public health concerns of the
arsenic in drinking water, the Broome County Health Depa_rtrﬁent noti-
fied the three homeowners of their elevated arsenic levels and recom-
mended to the Johnson residence that they should not drink their
water. In addition, the three homeowner wells were resampled and

analyzed by the NYSDOH in January, 1984. Although the second
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analyses detected lower levels of arsenic which were:below. the NYSDOH
- Drinking Water Standard, the levels within two of the wells ('fomkins
and Johnson residences)} still exceeded the NYSDEC Class GA
Groundwater Standard. | | |

The inorganic analyses of the 17 homeowner wells also indicated
that the combined coﬁcentration of iron and. manganese in 10 wells
exceeded both. the NYSDEC Class. GA GroundWavter‘.'- Standard. and
NYSDOH Part 5 Drinkiﬁg Wétef-Standé_rds of .5.‘mil1lig__rafnsf~ per" liter.

Orgénk analyses of homeowner wells (Table 7) show#}that trace
levels of trichioroethene were detected at the Lasky (9 ug/l) ahd
Villano (4 ug/l) resid'ences._ In addition, toluene was also found at
trace levels (10 ug/l)- at the Lasky residence and t-1,3-dichloropropene
was detected at trace levels (2 ug/l) at the Villano residence.
Although these organic concentrations ex‘ceed background levels, they
are within NYSDOH guidelihes of 50 ug/l for each parameter.- The
trichloroethene levéis are also within the NYSDEC Class GA Standard of

10 ug/l.

27




SECTION-4 - ENVIRONMENTAL IMPACTS

4.01° Groundwater Impacts

Upper Landfill

The groundwater quality immediately downgradient from the upperl
landfill (Wells 3, 4, and 1i) contains elevated levels of arsenic,
maganese, cadmium, benzene and vinyl chloride which exceéded ‘of'Ciass
GA 'groundwater quality standards. In addition, the. dow'ngradient
groundwatér quality contains levels of organics including toluene,
methylené chloride and 1,2- dichloropropane at Ievel§ either exceeding
or close to the 50 ppb guideline established by the NYSDOH. This data
indicates that t.he upper landfill is having an impact on the groundwater
immediately downgradient from the landfill.

The upper landfill is underlain by soils that are favorable for the
attenuation of landfill leachate. Previous studies (Roberts, et al.,
1976) have revealed that soils with permeabilities less than 10"3 cm/sec
and a silt and clay content greater than 25%, such as the soils that oc-
cur beneath the upper landfill,.are favorable for the attenuation of
inorganic contaminants from landfill leachate. In addition, the relatively
low groundwater flow rate beneath the upper landfill is expected to
restrict the migration of both organic and inorganic contaminants within
a relatively short distance dqwngradient from the upper landfill. The
attenuation of landfiil leachate beneath the upper landfill is illustrated
by comparing the leachate analyses of Well 14 with the groundwater
quality analyses of well 2, which is located adjacent to Well 14 and
screened within the underlying till from 3 to 13 feet below the base of

the refuse. The comparison of the an'alyses reveals that the chemical
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concentrations of such’ landfil‘l-. constituents as:- iron, manganese
chlorides, sulfates, and total disgolved solids are reduced by at least
one order of magnitude'over a relatively short distance.

The hydrogeologic conditions beneath the upper landfill site are
expected to effectively reduce the chemical concentraitiohs detected

within the downgradient groundwater over a relatively short distance

due to: 1) the high silt and clay content and low perméabilities of the .

underlying soils, 2) the- extremely low. groundwater flow rates: (.03
ft/year), 'and 3) the relatively low concentrations detected within the
groundwater beneath the landfill as compared to leachate analyses. As
a result, it is anticipated that the groundwater flowing from the upper
landfill shoul;j not have a significant impact on downgradient

groundwater or surface water supplies.

Lower Landfill _ ' ]

The groundwater downgradient from the lower landfill (Wells 5, 8,
9, and 10) has been found to contain concentrations of arsenic, iron
manganese, and mercury in excess of Class CA groundwater quality
standards. éecause the lower landfill is situated in highly permeable

soils where leachaté attenuation is minimal and the groundwater flow

" rates are relatively high, the lower landfill has a potential for impacting

the downgradient water 'supplies. The analyses of some of the
downgradient homeowner wells along Conklin Road revealed that the
groundwater quality exceeded Class GA standards for manganese, iron
and arsenic, indicating the lower landfill may. have had an impact of
downgradient water supplies.‘v The impacts of each of these parameters

are described below.
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Arsenic - The U.S. Environmental Protection Agency (EPA) and

the New York State Department of Health have adopted an arsenic stan-
dard of .05 mg/l in drinking water as posing a hazard' to human health
whereas the New York State DEC Class GA Standards for arsenic |s
.025 mg/l. NYSDEC Class GA Standards establish maximum contaminant
levels in the groqndwater from pollution sources whereas the NYSDOH
Part 5 Standards establish- maximum contaminant levelsin’ dri‘n’kin'g' water
at which may pose: a-threat to human heaith. Arsenic levels. detected in
three of fhe seventeen hémeowner wells sampled downgradient from the
lower landfill exceeded the NYSDEC Class CA groundwatér standard of
.025 mg/l. One of the homeowner wells (Johnson residence) exceeded
the NYSDOH ISrinkving Water Standard of .05 mg/l. Based on the el-
evafed arsenic levels detected within the homeowner wells,‘ the Broome
County Health Départment determined t_hat an immediate health risk did
occur and recommended to the Joﬁnson residence that they not drink
their water.

Arsenic can occur naturally within the groundwater in areas where
phosphorite depo§its or iron ore and coal bearing rock formations are
present. Manmade sources of arsenic include: insecticides, herbicides,
metallurgical additives, pharmaceuticals -and"fallout from the burning of
' coal.: Because of geologic materials of the area do not contain
phosphorous, coal or iron ore b.earing rocks, it is believed that that
arsenic detected in the homeowner wells is attributed to a manmade
source. However, this investigation has not clearly defined the lower
landfill as the source of arsenic due to the following facts:

(1) leachate analyses of the lower landfill do not show any indication of
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either* arsenic..or- any" industrial. waste being :present; (2) ohly“l of 4
on-site 'wells downgradient from the lower landfill and 3 of 15
"homeowner wells downgradient from the lower landfill have detected ar-
~ senic concentration in exces.% of NYSDEC Class GA Standards; (3) an
- arsenic contaminant 'vp_lu'me,has not been identified where high arsenic
concentrations‘ﬁr_would"*Occurr- near- the soUrcé énd gradually decrease A
' doanrédient’,‘...—(H) arsenic.;»wés“' detected-'in. on-site Well- 6 which is an
upgradient :well _to" the .lower lan,'d.fill and. (5) one of homeoowner wells
(Tamkins 'residence), where elevated arsenic levels were,detected, is
180 feet deeb. Based on this information, addftionai field investig'ated‘
would be needed to define‘the source of arsenic in the homeowner

wells.

Iron and Manganese - NYSDEC' Class GA Groundwater Standards

and NYSDOH Part 5 Drinking Water Standards require that the
combined concentratioﬁ of iron and manganese in groundwater shall not
exceed 0.5 mg/l. Thﬂig standard has been established for water usage
to avoid objectionable staining of plumbing fixtures.

Iron a.nd nianganese are common constituents of the rocks and soils
Within the . area. Although the natural groundwater quality of the
4aquiAfe‘rs within the Susquehanna River Basin commonly contain iron con-
centrations. exceeding the .grloundwaAter-standards at levels up to 5 mg/l,
the natural manganese-"concentrafions within the groundwaters generally
do not exceed the standard of 0.3 mg/l. (Hollyday, 1969). Previous
ana.l'yses of the Town of Conklin's three municipal -yvells (Town of
Conikin's files, 1982) have shown iron concentrations up to 0.6 mg/l of

iron and up to .5 mg/l of manganese. Iron and manganese are also the
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m’dst' common “con'stituen’ts«witﬁin;*“‘a landfill leachate.. 'S'tudri__e's,‘have shown
that ’ iron cohcentrations within a leachate typical'ly range from
1-10}00 hg/l and manganese concentrations. range from .01-100 mg/l
(Table 11; Freeze and Cherry, 1980).

The analyses of .the homeowner wells 'downgradienf from the lower
lahdﬁll‘ have. shown that of the 17 wells sampled, 7 wells exceéded'the
- 0.3‘ mg/! “standard " for “manganese and. 5" wells exceeded 4,‘vthe 0.3 mg/!
standard ‘f’oh iro‘n‘.' Although the iron concentrations may be attributed
in part fo‘ the natﬁral-groundwater quality, the manganese concen-
trations all exceeded the background levels of the area. Based on this
information as well as: (1) elevated levels of manganese (7-15 mg/l)
were detected .within the lower landfill leachate;. and (2) elevated levels
of iron and maﬁganese were detected in the on-site wells downgradient
from the lower landfill, it is believé‘d that the elevated manganese and

iron concentrations detected in the homeowner wells |s attributed to

" leachate from the lower landfill.

Organic Chemicals - The analyses'of two of the bomedwner wells

(Villano and Lasky residences) downgradient from th%e lower landfill
have detected trace levels of trichloroethylene,g toluene, and
' t-1,3-dichloropropene; Although the organic concentrations were within
the -NYSDOH guidelines of 50 wug/l" for each ;par'ameter, the
concentrations exceeded the background levels. Howe%ver, this study
has not determined that the lower landfill is the source?- of the organic
chemicals detected within the homeowner wells due ito: 1) organic
chemicals were detectedv in only 2 of the 17 homeowner%wells analyzed,
2) the organic levels detected within the lower landfiil leachate were
non-detectable .for trichloroethylene and were relatfv_elﬂ low for toluene

i
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and- t-1,3" dichloropropene, 3) ' the .organic chemicals found in. the
homeowner wells were not detected in any of the on-site wells

downgradient from the lower landfill, and 4) the organic chemicals de-

" tected within the homeowner wells are commonly found in other sources:

toluene- is found in gasoline, - fuel oil, and paint remover;
trichloroethylene  is found in septic ' tank cleaners, paints, and metal

degreasers; andrdichldrop‘ropene is- found in'pesticides and insecticides.

4.02 Surface Water Impacts -

Groundwater flow data indicates that Carlin Creek may serve as a

potential discharge point for groundwater flowing from the upper land-

fill. However, because the groundwater flow direction is. predominantly

_eastward towards the Susquehanna River and the flow rate is extremely' .

low (allowing considerable time for soil attenuation), it is expectéd. that
any groundwater flowing beneath the landfill and discharging into
Carlin Créek should not have an impact of the surface water quality of
Carlin Creek.

Section 3.04 of this report has revealed that up to 1.8 million gal-
lons of leachate can be generated each \)ear through precipitation infii-
trating .through the upper landfill. Because the upper‘léndﬂll is un-
derlain by extremely low permeable soils, a "bathtub effect" may be
created where leachate will acéumulate in the landfill and overflow at
the lowest point in the form of leachate seeps. The iron stained rocks
in the streambed 6f Carlin Creek giQe an indication that the landfill
seeps are having an impact on Carlin Creek. However, because the
creek was dry during the investigation, samplés could not be collected

to evaluate . the extent of the impacts. These leachate seeps have a
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potential for flowing over the land surface and having an“impact on the
surface water quality of Carlin Creek.

The nearest potential groundwater discharge point from the lower
landfill is the wetland area approximately 200 feet fo the east of the
landfill. However, the'groundwater elevation maps (Figure 3) indicates
th‘at the groundwater flowing from the lower landfill will predominantly

flow towards the Susquehanna Ri\)er rather than dischérge into the

" wetland area. Chemical analyses of surface water samples collected from

~the wetland during April, 1983 by the BIDA area indicated that volatile

halogenated  organic compounds (VHO), petroleum based- chemicals
(BTX) and heavy metals were either undetectable or presént in
concentrations .below the NYSDEC and NYSDOH water quality standards.
BaseAd on this information, it is believed that the groundwater flowing
from the lower landfill will not 'have a significant ‘i.mpact on the surface
water quality of the adjacent wetland.

Most of the groundwater flowing from the lower landfill will have a
potential to flow towards and discharge into the Susquehanna River.

Therefore, the concentrations of iron, maganese, arsenic and trace or-

ganics that were detected within the groundwater downgradient from the

lower landfill would have a potential for discharging into the
Susquehanna River. However, due to the relatively low volumes of
groundw)vater that are discharged into the river as cbmpared to thé rela-
tively high flows of the Susquehanna River, it is; expected that the low-
er landfill would not have a significant impact| on the s:urface water

quality of the Susquehanna River.




I as. much as-the lower landfill is.underlain-by highly. permeable
soils, there is not high potential for the development of leachate seeps

" at the lower landfill.

4,03. Settlement‘ :

The amount of settlemeht‘that‘occurs at the upper and lower land-
fills depends on- what' tyhe of"-refuser'»was‘disposed ‘of at each site and
" how thoroughly'th_e .-wasté was compacted. Settlement génerally varies
from 10 pér;cent to 25 pefcent within six months to two years. Previous
studies found that in landfills in New York, about 90 percent of the
total settlement océurs in the first two to five years. The remaining
10 percent ma;' be over -a long period of time (American Public Works
Association, 1970). There may be even furfher subsistence from expul-
'sio;w' of entrapped waters, particularly in water logged silty soils, as
with the soils within the upper landfill. In addition, land%i.lls that have .
refuse buried below the wafer table may settle more and at a faster rate
than ‘dry landfills because of accelerated decomposition and leaching
action. As a result there are no reliable 'guidelines as to how much or
over \n;hat period settling might be expected.

Because the upper landfill has been inactive for more than eight
years and the lower landfill -has'been- inactive for more than fourteen
years, it is expected that much of the settiement has already taken
place at each landfill. However, because of each of the landfills are
partially below the groundwater table where further decomposition of
refuse will take place, further settlement can be expected. Although it

is technically feasible to construct buildings over landfills which would
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not be affected by differential settiement, extensive geotechnical -testing
and costly foundation construction s 'usually required. The
geotechnical testing is dependent on the thickness of the landfill and
the types of structures anticipated but may include: test borings to de-
fine thickness ‘and composition of refuse, in-situ plate load tests to de-
termine ultimate bearing capacity and laboratory consolidation tests of
the refuse. The results of these tests would be compared to. the loads
of the anficipated structure to determine what engineering remedial mea-
sures will be needed. -

Several potential uses for sanitary landfills th'at would require

minimal geotechnial testing and engineering include nature park,

recreation park, tree farm, and wild areas. Landfill uses that will

require some geotechnical testing and design of é suitable cover soil of
composition include: paved parking areas, tennis courts, aqd vehicular
tracks. Future uses that will require extensive éeotechnical testing are.
all those concerning roads and utilities, and those involving the
foundation of structures. The lfollowi‘ng foundation types are generally
required for increasingly heavier structures: mat foundation, spread

footings, pile foundations, and piers.

- 4.04 . Decomposition/Gas Production

SRS a5

TR

Decomposition of landfills depends on many factors, including per-
meability of cover material, moisture content of the refuse and degree
of compaction. Gases produced as a by-product during the decomposi-
tion of the refuse and are principally composed of methane and carbon

dioxide. Studies of landfills (American Public Works Association,. 1970)
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indicate that the greatest amount of gas-is produced from refuse: that is

" about one-half to two years old. However, the studies have also shown

that if the refuse is buried below the water table, or if surface water
percolates through the refuse, gas production can occur over a longer
period of time,. ’ RS

The methane gas monntormg of the upper and lower landfills re-
vealed’ that" methane gas levels were well below combustlble levels, in-
dncatl_ng;jtbat decomposmqn of the. landfill is-presently not a problem.
Ho'wever,‘.the higﬁ watér table and surface water infiltration at each
landfill may cause furtherv decomposition of the refuse which may
increase gas production. Therefore, continued methahe gas monitoring

is recommended to evaluate gas production at the  landfill sites. In

addition, gas venting is recommended where low permeability covers. are

- placed over each landfill.
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SECTION 5 - REMEDIAL ALTERNATIVES"

The previous section o.f this report has identified that {he only
significant impacts the two landfills ma'y'haVe on the broposed industrial
park include: (1) the development of leachate seeps at fhe upper land-
fill may have negative impacts on. the water quality of Carlin Creek;
and (2) leachate from the lower landfill has.. most. likely’ elevated
manganese and iron levels and - may have elevated: arsenic-;‘levelvs..in some
homeowner; wells downgredient fromA the landfill. Based on these exist-
ing and potential environmental impacts, the following remedial alterna-
tives‘maly be consideree. A detailed cost estimate for each remedial

alternative is included in Table 12.

5.01 Recommended Remedial Measures

Replace Existing Homeowner Water Supplies ‘

Due to the impacts of the lower landfill o‘ﬁ downgradient home-
owner water supply wells, replacement of the impacted homeowner water
supplies is recommended. The most cost-effective method of replacing
the homeowner water supplies would be to extend the Town of Conklins
water supply system from Carlin Road, south along Route 7 and fie into
the impacted homes. It is estimated that approximately 5,000 feet of
water main and 25-30 connections to homes would be needed. The es-

timated cost for this remedial alternative is $300,000.

Croundwater Monitoring

The purpose of a groundwater monitoring system is to provide an

early warning system to evaluate the potential for future contamination
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of«‘*downgradiént‘wate”ri‘fs:uppl-y' wells or surface waters. New York State
Department of Environmental Conservation Part 360 Solid Waste Facility
Guidelines recommend that a monitoring system il;mclude the following:

i. A minimum of three groundwater monitoring wells, one well
located upgradient and at least two wells located downgradient from the
solid waste fill area.

2. Baseline water quality conditions should; be estabiished by col-
lecting at least two( sa‘m;ﬁles' .frorﬁ each of"the«wells and analyze for
drinking Water parameters} indicator parameters and site specific con- .
stituents. |

3. Routine water sampling and analyses should be conducted at
least on a qua.rterly basis. The analyses should .include indicator pa-
rameter.s such as: chlorides, specific conductivity, total organic carbon
(TOC), total iron, total dissolved solids and site specific 'parémeters.

The first two elements c;f the groundwater monitoring program de-
scribed above have been completed for this investigation. A continua-
tion of routine sampling and analyses is recommended on a quarterly
basis in order to (1) monitor the potential for contamination of Carlin
C;'eek from the upper landfill; and (2) evaluate the potential for con-
tamination of downgradient homeowner wells from the lower landfill.
The routine analyses should include the indicator parameters listed
above as well as site specific parameters such as arsenic, manganese,
mercury, volatile halogenated organics (VHO), benzene, toluene, and

exylene (BTX).

Installation of Landfill Cover - To minimize the amount of leachate

generated from precipitation infiltrating the refuse, installation of a low
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permeability cover may be needed at the upperrand*lower landfills. A

low permeability cover would minimize the development of leachate seeps

in the upper landfill and significantly reduce the amount of leachate

that is entering the groundwater at the lower landfill.

NYSDEC Part 360 regulations requirements for a closed sanitary

landfill include a minimum of 18 inches of final cover material with a

permeability ofA .10“5 cm/sec and graded at a - minimum. slope of

2 percent. In addition, a gas venting system may be needed to mini-

mize the potential problerh associated with methane gas build-up beneath
a low permeable cover. The in-situ permeability test of the glacial till
material indicated a permeability of 1.4 x 10‘_7‘ cm/sec. As a result, the
on-site' material should be suitable as cover material.

The estimated cost for installing a low permeability cover is
$430,000 for the up.per landfill and $280,000 for the 'léwer landfill.
These estimates include the c.osts for installing the cover using the
on-site till, the gas venting system, topsoil and seeding, grading, safe-
ty procedures and engineering costs. These bcosts are preliminary and
based on very limited data on the landfills. The costs may need to be
adjusted once the a{'eal extent of fill areas are more defined, a more
detailed topographic survey is performed, the thickness of the éxisting
cover. material is better defined, and the  determination is made on

whether local till is suitable to be used as a cover material. .

5.02 Other Remedial Alternatives

Based on the magnitude and extent of the existing problems asso-
ciated with the upper and lower landfills, the remedial alternatives dis-

cussed above  should provide sufficient measures of minimizing the
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potential for  surface and groundwater contamination. . In addition, these
remedial alternatives are expected to minimize the long term potential
for contamination from the landfills. However, should future monitoring
identify a greater extent of contamination, one or more of the following
remedial measures may have to be considered for implementation.

Define Sources of Arsenic - Th'is alternative should include a

' h"ydrogeologic,in\)estigation to determine whether the‘ aréenic detected
within the homeowner wells is attributed to either the lower landfill or
other -soﬁrces. The inQestigation would inciude drilling test borings,
installing monitoring wells, and analyzing soil and groundwater samples.
The estimated cost for an initial investigation is $30,000. This inftial
investigation v.vould identify whether or not the landfill is the source of
the arsenic. Should the investigation identify another source of

arsenic, additional investigations may be required.

Installation of groundwater cutoff wall and clay cap - This remedial

alternative would include installing a clay cap and soil/bentonite wall
around the landfill to encapsulate the site, to prevent leachate genera-
tion and restrict leachate migration. The estimated cost for this would
be $1.5 million for the upper landfill and $2.0 million for the lower
landfill.

‘Off-site Disposal - This alternative includes the excavation of the

refuse material from the site, and hauling to a local landfill for dis-
posal. Assuming the waste is not classified as hazardous, and a local
landfill would except such a large volume of wastes, it is estimated it

could cost up to $4.2 million for off-site disposal for the upper landfiil
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and; $2.5 million for: the off-site disposal of the lower:landfill. Howev-.

er, it is unlikely that such a large volume of wastes would be accepted

at the existing Broorﬁe County landfill.

-~.
N

Leachate Collection and Treatment - This alternative would include

a clay cap to minimize leachate generation as well as a leachate col-

lection trench and treatment system. The capital costs for such a sys-
tem .could.t'r‘ange~~.fro’m"‘$900,000 for the lowe.r;v landfill to $1.1 million for
the Aupper landfill.- These costs.do not. include.operation and mainte-
‘ nance cosfs which are dependent on the lifetime of the system.

ltl should be noted thét the cost estimates discussed above are
preliminary and based on very limited data for each landfill site. The
costs may neet.i to be adeéted once a development plan is selected for
the site and the following conditions for each landfill are better
defined; the topograp'hy of the fill surface, the thickness of the exist-
ing cover material, the areal extent of the fills, the groundwater flow

conditions, and the suitability of the on-site till as a cover material.
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SECTION 6 - CONCLUSIONS AND‘Z__REC'OMMENDATI'ONS’

6.01 Conclusiohs

Based on the investigations described in the report the following

conclusions. are . presented.

Upper Landfill

1... The upper landfill site is underlain by low permeability glacial till.

The 'groundwater flowing beneath the landfill may be discharged
locally into Carlin Creek, however, rﬁost of the groundwater will
flow east towards the Susquehanna River at a lrate of
approximately 8 x 107> ft/day (.03 ft/yéar).

The laboratory analyses of leachate of the upper fill contains\ rela-
tively high concentrations of sulfate chloride, chromium, iron,
manganese, mercury and zinc in excess of NYSDEC Class GCA
groundwater standards, which is not uncommon for a municipal
landfill leachate. HoWéver, the relatively high concentrations of
organic compounds such as benzene, toluene, methylene chloride, '
trichleroethylene, and Vinyl chloride indicate that some industrial
waste “may be‘ present within the landfill. The low permeability
and high silt and clay content of the underlying soils are favorable
for the attenuation of the landfill leachate.

The groundwater immediately downgradient from the upper landfill
contains concentrations of arsenic, cadmium, rhanganese, mercury,

benzene, and vinyl chloride in excess of NYSDEC Class GCA

groundwater standards. In addition, organic concentrations of

methylene chloride, toluene, 1,1-dichioroethane, and




1,2-dichloropropane ' were- detected- at’ levels exceeded the:NYSDOH
guidelines. However, due to the low groundwater flow rates

(.03 ft/year) and high silt and clay content of the glacial till, the

groundwater quality from the upper landfill should not have a

significant impact on downgradient groundwater or surface water

supblies.

It has been estimated - that .up to 1.8 million gallons per year of

landfill Ieacha‘te ‘may be generated through precipitation infiltrating
the fill surface and only 1,000 gallons per year of leachate may be
generated by groundwater flowing through the base of the refuse.
Due to low permeability of the underlying glacial till, this leachate
may tend to accumulate in the landfill and overflow at the lowest
point as a landfill seeps. These seeps may be transported as sur-
face runoff and have a potential impact on water quality }of Carlin
Creek.

In order to minimize the amount of leachate that would be generat-
ed by precipitation infiltrating the landfill surface, a low per-
meability cover should be installed. | |

Methane gas monitoring of the upper landfill indicated that methane

gas concentrations were below combustible levels. As a result,

methane gas generation. does not pose any adverse environmental

impacts at the present time. However because the refuse is par-
tially buried below the ‘water table, future gas generation can be
antic.ipated. - . ‘ '

Because the upper landfill has been inactive for more than eight

years, it is expected that most of the landfill settlement has
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already" occurred. Hdwever, due to-the: high* water table within

the landfill further decomposition and settlement can be expected.

Lower Landfill

1‘0

The lower landfill is underlain by a highly perrheable sand and
gravel  which. promotes recharge of leachate to the underlying .
groundwater. The groundwater flow-in the vicinity of the lower
landfill is. in an eastward direction towards the Susquehanna River

at an estimated rate of 3 to 30 feet per day (1,100-11,000 feet per

| year).

\

The leachate of the lower landfill contains relatively high concen-
‘trations of copper, iron, manganese and mefcury which is common -
for municipal landfill leachate. Although trace levels of toluene,
-\gnethylehe chloride and 1,2-dichloropropene were.- found in the
leachate samples from wells 13 and 15, the low levels do not give a
firm indication that }ndustrial waste i'svpresent.

The chemical analyses of 17 homeowner wells downgradient from the
lower landfill reveal;ed that NYSDEC Class CA Groundwater Stan'-
dards were exceede%d for arsenic in 3 wells, mangahese in 7 wells
andi il;'on in 5 wells?. The arsenic level in one of the homeowner
wells exceeded the ;NYSDOH Drinking Water Standard of .05 mg/l.
Although the iron‘-aimd manganese levels can be attributed to the
lower landfill, the sozaurce of the arsenic levels has not been clearly
defined. |

It has been estimaéted that up to 0.9 million gallons of landfill
leachate per year maiy'be generated by precipitatio'n infiltrating the
landfill surface and up to 15,000 - 150,000 galions of leachate may

1
i
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be generated by groundwater flowing through the: base of the

landfill. Due to the high permeability of the underlying sand and

gravel, this leachate will tend to recharge the groundwater rather

than be discharged at the surface as landfill seeps.-
A soil cover with a permeability less than lof”s cm/sec as

recommended in NYSDEC Part 360 Solid Waste Regulations would be

‘needed to minimize the amount of leachate generated by rainfall in- -

filtration.

Methane gas monito}‘ing of the lower Iaﬁdﬁll revealed that at the
prgsent time methane gas 'generation does not pose any adverse
environmental impacts on‘ the broposed project. However, the

landfill is partially buried below the water table where further

- decomposition of the refuse can take place which may result in fu-

6.02

ture generation of methane gas.

The lower landfill site has been inactive for over fourteen years

indicating that most of the landfill settlement has occurred. How-
ever, because the water table is above the base of the fill, addi-

tional settlement can be expected.

Recommendations

It is recommended that a low permeability soil cover be installed on
the upper and lower landfills to minimize the amount of leachate
géneration. The estimated cost for installing a low bermeability
soil cover is $430,000 for tﬁe upper landfill and $280,000 for the

lower landfill. The following work items are recommended to mini-

mize the cost of the cover installation: drill test borings to define




the: thickness and extent of existing -cd'veAr-" material, conduct
topographic and magnetometer surveys and aerial photo evaluations
to define areal extent of landfills, conduct permeability tests of
on-site till to evaluate suitability as a cover material. -

Due to the impacts of the lower landfill on the downgradient home-
owner wells, itiis recommended that the Homeowner water suipplies
be replaced. This can be accomplished most cost 'effectively by
extending the Town of Conklin's water system: from Carlin Road
soufh along Route'7 for a distance of approximately 5,000 feet.
The estimated cos;‘. for this remedial measure is $300,000.

Due to the potential problems of differgntial settlement associated
with con;tructing on top of landfills, it is recommended that addi-
tional geotechnical testing be conducted where cdnstruction is an-

ticipated above either the upper or lower landfill. The type of

testing needed is dependent on the size of the landfill and the

- types of structures anticipated but may include: test borings with

standard penetration tests, in-situ plate loading tests, and

laboratory compaction tests. Due to much larger fill volumes

- within the upper landfill than within the lower landfili, more

extensive geotechnical testing and higher construction costs would

‘be reqL_xired for construction to occur on the upper landfill.

Groundwater and surface water monitoring is  recommended to

- continue in |order: 1)} monitor the potential for contamination of

Carlin CreeIk from the upper landfill and 2) evaluate the

contamination of the homeowner wells from the lower landfill.

Water samplilng and analyses should be conducted at least on 2
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quarterly basis: for-at: least one year on: 1) the three: monitoring
wells doanradient from the upper landfill, 2) the four on-site
monitoring wells downgradient from fhe lower landfill, 3) ten
impacted homeowner wells dowﬁgradient from the lower landfili, 4)
Carlin Creek; and 5) the wetlands just east of the lower landfill.
The results of the first year's analyses should be evaluated to
assess the need for additional groundwaten monitoring. The
analyses should inc’l’uder indicator parameters of landfill leachate
such as : pH,'chlorides, specific.conduc_tivity, total organic
carbon (TOC), total iron, and total dissolved solids. In addition,
the analyées should include site specific parameters such as
arsenic, tﬁénganese, mercury; volatile halogenated organics (VHO)
and benzene, toluene and xylene (BTX). The estimated cost for
this groundwater and surface water monitoring for one year is

$20,000.
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Well
No.,

1
2
3

4
5

6

-

10
11
12
13
14
15

Grade

Elevation

944 .4
914.8
‘885.8
890.9

860.31

. 868.8

865.2
860.2
861.3
863.8
896.2
898.6

865.7
914.8
873.8

Top of Steel
Casing E]evation

947,
916.
889.
- 893,
-~ 860.
868.
868.
860.
864.
863.
898.
901.

- 868

917,
~ 876.

41
16
20

58

3
82
37
24
21
76
97
62

,62

25
62

TABLE 1
MONITORING WELL DATA

Top of PVC
,Casing Elevation

‘07
915.
889.
893.
860.
868.
868.
856.
864.

 863.

:898.
901.
868.
917.
876.

30
93

11

42
24
59
27
08
11
47
82

51

55
14
49

Well Depth

Below Grade - ‘

60
45
20
20
33.5
17.9
25
18
18
18
30.5
16
15

15
18

Groundwater
Elevations

8/16/83

937.34

~ 891.37

881,21
881.85
853.25
861.97
853.54
853.34
853,31
853.69
| §82°31
dry
853.94
908.45
859.76

Groundwater
Elevations

11/9/83
‘§§3,79
890.56
879,57
ggi;ao
85217
860. 57
852,02
851.60
851,66
.a§g,76
881.82
dry



WATER BUDGET FOR YEAR = 1

PREC

January

February

March
7.3

April
8.1 .
0.7

June
9.1

July
9.7

August
9.2

September
7.7

October
7.6

November
7.9

December
7.0

PE

© 0.0

0.0

0.0

3.6

6.3

9.4

12.8

11.6

8.0

4.7

1.3

0.c

VARIABLE SYMBOLS

Pre;ipitation

Potential Evapotranspiration (mm)

(mm)

Runoff Coefficient

Runoff (mm)

Infiltration (mm)

&R

.22

.22

.22

.22

.22

.18

.18

.18

.18

.18

.18

.22

BROOME COUNTY INDUSTRIAL. PARK
WATER BUDGET DATA FOR UPPER LANDFILL

1.9
1.3
1.6
}.8
2.1
1.6
1.8
1.7
1.4
1.4
.1.4

1.5

Accumulated Pot. Water Loss (mm) -

Storage (mm)

Change in Storage (mm)

Actual Evapotranspiration (mm) -

Percclation (mm)

4.5

5.7
6.3

- 7.6

7.5

8.0

7.5

6.3

6.2
6.5

5.4

PREC
PE
CRO
RO
INF
NGE
ST
DELST
AE
PERC

TABLE 2.

1-PE
6.7 .
4.5

5.7

2.7 .

5.2

5.4

0.0

0.0

0.0.

-10.8

-12.6

0.0

0.0

0.0

DATA SUMMARY

Site Latitude (Deg)
42.00

11

9.4

9.4

9.4

9.4

9.4

7.7

4.5

3.1

2.7

4.3

9.4

9.4

Root Dépth (in), (cm)

20.00

0.00
Holding Capacity (in/ft), (mm/m)
2.22 0.00

DELST

0.0

0.0

0.0
0.0

0.0

5.1

0.0

Dry Season Runo%f Coefficient

18

Wet Season Runoff Coefficient

AE

0.0
0.0
0.0
3.6
6.3
9.0
8.1
6.5
6.3
4.7
1.3

0.0

.22
Average Seasonal Runoff -Coefficient

Aver;ge Precipitation for 1 Year (cm)

Total Precipitation for Year 1 (cm)

97.61

Total Pot. Evapotranspiration (cm)

§7.78

Total Infiltration (cm)

78.18

Total Storage (cm)

88.04

2
3
5
5

Total Change in Storage (cm)

0.000

Total Actual Evapotranspiration {cm)
45,679
Total Percolation (cm)

26.33

2

PERC
6.7
4.5
5.7
2.7
1.3
0.0
0.0
0.0
0.0
0.0
0.1

5.4



TABLE 3.
BROOME COUNTY INDUSTRIAL PARK
WATER BUDGET DATA FOR LOWER LANDFILL

WATER BUDGET FOR YEAR = ]

PREC PE LR RO INF 1-PE NGE ST. DELST AE PERC
January
8.6 0.0 .10 0.9 7.8 7.8 0.0 13.3 0.0 0.0 7.8
February . : . -
§.7 0.0 .10 0.6 §.1. - 5.1 0.0 13.3 0.0 0.0 - 5.1
March ’
7.3 0.0 .10 0.7 6.6 6.6 0.0 13.3 0.0 0.0~ 6.6
April ) . .
8.1 3.6 .10 0.8 - 7.3 3.6 0.0 13.3 0.0 3.6 3.6
May :
9.7 6.3 .10 i.0 8.8 2.4 0.0 13.3 0.0 6.3 2.4
June '
9.1 9.4 .08 . 0.5 8.7 -.7 -.7 . 12.4 -.9 9.4 0.0
July
9.7 12.8 .05 0.5 9.2 -3.6 -4.3 8.3 -4.0  10.2 0.0
August
9.2 11.6 .05 . 0.5 8.7 -2.9 -7.2 6.1 -2.3 8.5 0.0
September ‘ N : )
7.7 8.0 .05 0.4 7.3 -.8 -8.0 5.6 -.4 7.4 0.0
October ' o
7.6 4.7 .05 0.4 1.2 2.5 0.0 8.2 2.5 4.7 0.0
November . . A .
7.9 1.3 .05 0.4 7.5 6.2 0.0 13.3 5.2 1.3 1.0
December o ]
7.0 0.0 .10 0.7 6.3 6.3 - 0.0 13.3 0.0 0.0 6.3
VARIABLE SYMBOLS ' DATA SUMMARY
Precipitation (mm) 4 - PREC Site Latitude (Deg)
42.00
Potential Evapotranspiration (mm) - PE Root Depth (in), (cm)
35.00 0.00
Runoff Coefficient - CRO Holding Capacity (in/ft), (mm/m)
1.80 0.60
Runoff (mm)} - RO - Dry Season Runoff Coefficient
. .05
Infiltration (mm) - INF Wet Season Runoff Coefficient
' . .10
Accumulated Pot. Water Loss (mm) - NGE Average Seasonal Runoff Coefficient
: .08
Storage (mm) - ST Average Precipitation for 1 Year (cm)
8.134
Change in Storage (mm) - DELST Total Precipitation for Year 1 (cm)
97.612
Actual Evapotranspiration (mm) - AE Total Pot. Evapotranspiration (cm)
57.783
Percolation (mm) - PERC Total Infiltration (cm)
. 90.410
Total Storage (cm)
133.952
Total Change in Storage {cm)
0.000
Total Actual Evapotranspiration (cm)
51.361

Total Percolation (cm)
32.875
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TABLE 8
LIST OF HOMEOWNER WELLS SAMPLED

Listed below are the owners of the private wells that were sampled and
analyzed for this hydrogeologic investigation. The numbers in front of
each residence correspond to the well numbers on Figures 2 and 3.
The numbers also correspond to the well analyses shown in Tables 6
and 7. Wells 1-12 were sampled by the Broome County Industrial
Development Agency and analyzed by O'Brien & Gere. Wells 13=17 were
sampled by the Broome County Health Department and. analyzed by the
" New York State Department of Health.

1. Donald Eckelberger, Box 339 R.D. #2, Conklin Road. .

2. Grayden Tamkins, 1282 Conklin Road |

3. Raymond Edminster, 1287 Conklin Road

4. Mike Smith, 1285 Conklin Road

V'S. Dennis Kernan, 1253 Conklin' Road

6. Joseph Villano and Joyce Buchinski, 1262 Conklin Road -

7. Onofrio Desimone, 1248 Conklin Road

8. Anthony Dattoria, 1251 Conklin Road

9. Raymond Johnsion, 1281 Conklin Road

10. Adelbert Allen, 1279 Conklin Road

11. James Hoover, 1283 Conklin Road

12. Robert Gleason, Jr., Conklin Road

13. Donald Hamm, P.O. Box 53, Conklin Road

14. Town Hall, Conklin

15. Robert Rowse, 1258 Conklin Road .

16. Thomas Butchko, Sr., 1269 Conklin Road

17. Sandra Lasky, 1278 Conkin Road



TABLE 9

Groundwater Quality Within the Aquifers of the Susquehanna River Basin in New York State
(values in mg/1) (from Ho]Iyday, 1969)

Glacfal Till

and Bedrock Lacustrine Deposits - Outwash Deposits

* G M P G M P G M P
Temperature 48 50 52 50 52 53 . 47 50 53
Silica 6.7 8.3 9.6 2.0 7.8 15 6.8 7.4 8.8
Iron : .08 .30 .65 21 1.0 1.8 - .03 .06 .15
Manganese .01 03 .05 : .02 .0 0 .01 05
Calcium 29 41 51 . 30 45 50 74
Magnesium 3.8 8.3 9.7 9.0 - 6.0 12 19
Sodium 4.8 11 64 7.6 6.6 8.9 13
Potassium .5 1.5 2.3 5 1.1 1.4 1.6
Bicarbonate 140 170 250 130 150 180 230
Sulfate 3.6 12 27 15 25 31 50
Chloride 4.0 16 58 3.0 7.8 13 22
Fluoride .1 1 .2 .1 .05 .1 o2
Nitrate .09 .18 .53 0 o 28 1.0 2.1
Dissolved Solids 160 200 310 140 190 240 330
Calcium and Magnesium 54 90 140 120 150 200 220
Alkalinity 110 150 190 110 130 130 150 170
pH 7.3 1.7 8.1 . 1.5 - 7.4 7.6 7.8

‘Color 0 2 10 1 - 1 2 5

*Values tabulated are taken from a freduency distribution of reported chemical analysis of well water.
Good (G), medium (M) and poor (P) refer to values equaled or exceeded for 75, 50 and 25 percent of available analyses,
respectively.



TABLE 10

New York State Department of Environmental Conservation

Parameter

Arsenic (As)
Barium (Ba)

Cadmium (Cd)
Chloride (C1)
Chromium (Cr)
Copper (Cu)

Cyanide (CN)
Fluoride (F)

Foaming Agents:

Iron (Fe)
~ Lead (Pb)
Manganese (Mn)
Mercury (Hg)
Nitrate (N)
Phenols
Selenium (Se)
Silver (As)
Sulfate (504)
Zinc (Zn)
pH Range
Chlordane
Endrin
Heptachlor
Lindane
Methoxychlor
Toxaphene

Class GA Groundwater Standards

(suitable as a potable water supply)’

2,4-Dichlorophenoxyacetic Acid
2,4,5-Trichlorophenoxyproploric Ac1d

V1ny1 Chloride
Benzene
Chloroform

Trichloroethylene

Méximum Allowable

PPt

Concentration
25 ppe .025 mg/1
1.0 mg/]
.01 mg/1 -
250 mg/1
.05 mg/1
1.0 mg/?
.2 mg/1
i.5 mg/1
.5 mg/1
.3 - mg/l
.025 mg/1
.3 mg/1
- .002 mg/1
10.0 mg/1
.001 mg/1
.02 mg/1
.05 mg/1
250 ©  mg/1
5 mg/1
6.5 - 8.5
.1 ug/1l

not detectable
not detectable
not detectable

35 ug/1
not detectable

4.4 ug/1

.26 ug/1

5 ug/1

not detectable

100 ug/1

10 ug/1



TABLE 11"

Representative Ranges for Various Inorganic Constituents

in Leachate from Sanitary‘Landfi1is

Representative Range

Parameter (mg/1)
k" | 200 - 1000
Na* 200 - 1200
ca?t 100 - 3000
Mg" 100 - 1500
c1” 300 - 3000
50,2 10 - 1000
Alkalinity. 500 - 10,000
Fe (total) 1 - 1060
Mn. 0.01 - 100
Cu 10

Ni 0.01 -1

Zn 0.1 - 100
Pb 5

Hg 0.2

NOg 0.1 - 10

NH3 10 - 1000
P‘as.ﬁoa. 1 - 100
Ogranic-nitrOth 10 - 1000
Total dissolved organic carbon 200 - 30,000
COD (chemical oxidation demand) 1000 - 90,000
Total dissolved solids 5000 - 40,000
pH 4 - 8

Sources: Griffin et al., 1976; Leckie et al., 1975.



TABLE 12
Broome County Industrial. Park
Cost Estimates For Remedial Alternatives

Replace Existing Homeowner Water Supplies

5,000 feet of water main @ $50/ft $250,000
30 connections @ $1,000 each 30,000
Engineering 20,000
$300,000
Groundwater Monitoring
Sampling - 4 trips x 81, 000/trip $ 4,000
Analyses - 20 samples x $500/each 10,000
Data Evaluation - 6,000
$ 20,000
: ' Upper Lower
Installation of Landfill Cover Landfill Landfill
Install Cover e $128,000 $100,000
Topsoil and Seeding . 98,000 70,000
- Grading : 83,000 30,000
Safety 5,000 5,000
GCas Venting System- 15,000 15,000
Contingency 50,000 30,000
Engineering A 50,000 - 30,000
$430,000 $280,000 .

Define Source of Arsenic
install/Sample Wells - 10 wells @ $2,000/well $ 20,000
Engineering 10,000
: $ 30,000
, Upper Lower
Installation of Cutoff Wall/Clay Cap Landfill Landfill
“Install Cap $ 128,000 $ 100,000
Slurry Walil 504,000 1,161,000
Grading ' 83,000 39,000
Topsoil and Seeding : 98,000 75,000
Safety 4 12,000 10,000
Gas Venting System 15,000 15,000
Contingency _ 330,000 300,000
Engineering 330,000 300,000
$1,500,000 $2,000,000
., : Upper - Lower
Off-Site Disposal Landfill Landfill
Excavate and Remove $ 780,000 $ 425,000
Haul 1,280,000 700,000
Dispose 265,000 1,400,100
Grading 600,000 300,000
Topsoil and Seedlng 50,000 30,000
Safety , 25,000 25,000
Contingency 600,000 - 440,000
Engineering 600,000 440,000
$4,200,000 $2,500,000



TABLE 12 =" Continued-
Broome County Industrial Park
Cost Estimates for Remedial Alternatives

: Upper Lower

Leachate Collection and Treatment : Landfill Landfill

. Installation Cap - $ 129,000 $ 100,000

" Collection System 85,000 - 117,000

Grading 83,000 30,000

Topsoil and Seeding:: : _ 98,000 98,000
Safety : : 10,000 ' 10,000.

Cas Venting System - - - ‘ _ 15,000 15,000

Treatment Plant . , 300,000 300,000

- Contingency : 190,000 - 115,000

Engineering S ‘ 190,000 . 115,000
' . $1,100,000 $ 900,000

It should be noted that these are preliminary engineering costs based
on very limited data from the landfills. The costs may need to be
adjusted when the following information is obtained: areal extent of
landfills, an updated site topographic map, the thickness of existing
cover, detailed estimates of fill volumes, and suitability of the on-site
till as a cover material.
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APPENDIX A
LITHOLOGIC LOGS AND. MONITORING: WELLS DETAILS .



[ T WELL | |
~ BROOME COUNTY |
INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL

LOCKING CAP

DETH ELEV. DESCRIPTION LITHOLOGY

0-2  944.4- Silt, brown, A CONCRETE SEAL

939.4 moist, 1ittle
sand and

gravel, very Py
seiff .

o
J

NONNNNN

§-7 939.4- St1L, rowm,
937.4 moist, little

sand, trece
gravel, trace

clay, mard

-6 7/8" BOREHOLE

T

.ﬁv@

10-12 ‘Samm as above

_ BENTONITE AND

S11t. browm, AUGER CUTTINGS
moist, little
clay and 's::‘n.
A gravel. TILL

20-22 924.4- Silt, gray,
922.4 moist, little
clay, sand
and gravel,
very stiff
to hard

25-27 919.4- Same as adove
917.4

30-32  914.4- Seme as adove
i

35-37 909.4- Silt, wmt,
hard, tracs
sand and
clay, mrd

i 4042  908.4- S11t, gray,
! 883.4 mist to wet
lttle clay,
sand amd

gravel, very
stiff ° D

4547 899.4- Sams as above
T X O

50-52 894.4- Same as adove
892.4

o

§8.57 889.4- Sasm as abowve o .
887.4 C 60‘ i

60-61" 834.4- Sum a3 socve ' -6l' | 61.6'=b—

61- 883.4~ Si1t, stone,
61.6 gray, dry,
. hard

934.4-

932.4
18-17 %9.4-
4 .-200

|_ 2" 1.D. PVC CASING

34~

p— BENTONITE SEAL

TSNS NNNNN

. ) b. ﬂ]og
L
TSRS S

'R 4

I .
- .
. LY

{innanansannansannnniil

<4 40’

Pt OTTAWA SAND

Q
° ODO

| 2"1.D.,.020 SLOT
PV.C. SCREEN

BEDROCK

o OBRIEN&GERE
ENGINEERS INC.



WELL.2
BROOME COUNTY
INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL
' | | LOCKING CAP
DEPTH ELEV. DESCRIPTION LITHOLOGY e -ﬁi-r-;;;_m'
0-5  916.8 Sand, gravel & SAND, |2 @c o [2] faSk— CONCRETE SEAL
909.8 3iit, brows 1 site PFo—- 7‘ A
soist, medium L = al ., /
GRAVEL | S /
- se12. %03.8- Refuse, gruy- - I L |3 / N
- o W - [}
12-26  902.8- Refuse, gray- v <10’ / / 678 BOREHOLE
883.8 brown, wet, 7 / /
siit & gravel 4 _ .
2630 888.8- SIS clay A. / / |- BENTONITE AND:
- A8 gy, wt 7 AUGER CUTTINGS
gravel . < ’ /
®edium dense - -=20 / .
032 e st reFuse N T < /| %
ttle st | 4 /, 2" 1.D. PVC CASING
gravel < / -
. sedium dense . / .
32-45.7 882:8- Silt, clay, 1~ 30’ /
o H-se| 32- BENTONITE SEAL
v s . s . ot
T o rare J ° 3.5 ""_ _
45.7 869.1 Refusal 4 b = IE
P.2 o | -Hil—oTTawa sano’
TILL Qq T |'H~
} 0 — 1~ 2"1.0,.020 SLOT
-4 o 1) S T o
a57|' 45—1==2 PVC $CREEN
O'BRIEN&GERE

ENGINEERS. INC.
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WELL 3

BROOME COUNTY
INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL

LOCKING PROTECTIVE

=

-f CASING

33
,Ez" 1.D0. PVC CASING

DEPTH ELEV. DESCRIPTION LITHOLOGY e
0-1  885.8- Siit, brown, L, o :
ais mist, Tieie e 2 CONCRETE SEAL
iR SAND == 2 :
7 a80.8. st a Enptonl 3 +— BENTONITE SLURRY
' . 878.8 -‘ISL nry. B SILT. ’— -: : ¢ GROUT
stiff. som ] ,
rounded —_— g
ml.’ ard e o -
anqular shale - s o — °
© Tl e gt .
sand, trace o ] 1. * |+~ 67/8" BOREHOLE
clay, stiff e N
1012 875.8- S11t,.gray, o == = — .-
873.8 "tf V::::d. — -nlo. : o
stiff, some nimthasading [ 1.
il:;; very | — ,/ OTTOWA SAND
1817 870.8- Sttt gray, g ] -| PACK
Seier Ticte ST | — — -
clay, stiff ES—— , :
20-22  865.8- St1t, grey. o T8 = 1-2"10. PVC
863.8 wat, o = — '
et Bt —— E’1 020 sior screen
clay, stiff e o e .
i I -
==lsr | 22—
d2s’

G O'BRIEN &GERE

ENGINEERS INC.




INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC- LOG & WELL DETAIL.

WELL 4
BROOME COUNTY"

LOCKING PROTECTIVE

CASING
2.52
DEPTH ELEV. DESCRIPTION LITHOLOGY . 0
2 ST mist some ., - “-| I3l-concreTE seAL
Ry . P e %
e aes 9_’:':’ . ( /1 BENTONITE SLURRY
5- 8as.9 ",‘"o :::. . _ Y C | GROUT ,
e, seife ol 44 - 67/8" BOREHOLE
12 TR mi s 7 /NATNE soiL
frorte”sand, , BACKFILL
madiue dense TILL . ~< L . -
15-17 875.9- S1it, brows, T 1.1 OTTOWA SAND
873.9 wet, some o ° . [ .
° . ° --'o—_ um B
ittt O = "/ PACK
clay . -
20-2° gzg.s--sm. bn:-ns v e ; -
. frati iy, . D ‘H:-L 2"10. .020 stor
sife o - L | ET] Ppvc screen
A B
<> aR=
- 420 |-
. 2!'_;_ : .
ZL e o0,
25’
O'BRIEN & GERE

ENGINEERS INC.




WELL S

i BROOME COUNTY
g INDUSTRIAL DEVELOPEMENT AGENCY
% LITHOLOGIC LOG & WELL DETAIL
DEFTH ELEV. DESCRIPTION LITHOLOGY 0 FLUSH GATE BOX
§ 02 B0 e itte A _ pVC CAP W/LOCK
: sand, loose : A : /7 / : :
3 B W e sanp |92 /1 |4 2"z.0. Pvc casing
L . dry, little 8 -3 ‘ / ‘P
' 21:; A GRAVEL °é e <410 / /
& ] | =00, /| - BENTONITE SLURRY
E 1012 B e arey. o les / //Gaour
wet, some e o
 silt, demie 0 o / /
Eﬁ 15-16 84531~ Samm 13 ahove ‘ "o, -V
" e - - 20E== TV é.-esm'ouws PELLET]
16-17 844.31- Sand ang gre- J=== "1 1 Grout
3 U331 T i swr, == | -8
‘& . dense . CLAY 8 [T ==X :' OTTAWA SAND
20-22 840.31- Stit. beowe, SAND [ —~1 - 2"10,.020 SLOT
g A " clay lenses. 30-:'::-;"; . PVC SCREEN
iy seiff : T° 1 +30 o
R ° o T e '
BT B e . {)‘q - 33 32.5
sand, little . %o '
S z.d";'ms TILL Vo :
) ] ' . BACKFILL
3 wa g g A
sand and 6 °
! gravel, stiff 42' . 42"
38-37 825.31- S11t, gray )
823.31 woist, little
sami and
P_r ’ gravel
N IR 41 Ay - dso
¥ sand and
e gravel
—

G O'BRIEN&GERE
ENGINEERS INC
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ﬂ ~ WELL 6

ROOME COUNTY

INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL

LOCKING PVC

,-".—-2"1.0. .020 SLOT

/ CURB BOX COVER

BENTONITE SLURRY}
GROUT

BENTONITE
PELLET GROUT

6 7/8" BOREHOLE
PVC SCREEN

|_OTTAWA SAND

DEPTH ELEV. DESCRIPTION LITHOLOGY o
. 1
0-2  868.82- Sand and gra- ° )
866.82 vel, n:: - o /
dry, mdiue L. %
B dense _ o /
§-7.; 863.82< Sand, browm o
861.82 moist, soms .. .44
s“‘o]iittl' o * C ) 5 R
vel, . .
21- dense . . %9 o
10-12  858.82- Gravel and T )
o _gray, ° =
wt, little SAND b7 75 i
silit, ms_c -
15-17 853.82- Same as above e 410" -
851.82 - -
GRAVEL - -
20-22 848.82- Gravel and o e
846.82 gray, wmet, -
some gilt . -
very danse .. -
25-27 843.82- -Seme as above 2 =
851.82 . STy .~
’ 0 : B wm
R 179]
.. .
21 Lo 2l
Tiee |-
o de |
L : . '
27
4.30'

G OBRIENGGERE




WELL 7
BROOME COUNTY

bt

INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL
1 LOCKING PROTECTIVE
-TI P casinG
307
DEPTH "ELEV. DESCRIPTION LITHOLOGY 0’*
S - iy oo B iy conerere SR
e SE 2-P1 ] senToNiTE
46 861.2- Refusa, black, 7 A SLURRY GROUT
L . it oS 4 67/8" BOREHOLE
| - and gravel REFUSE |4 2| TS |/ ANy 57 S
o g | wrsaNol.lol AV
e - [BERAVEL L ST /] _seNTONITE AND
medium dense 7. 8- 7—7 NTON ND
C L 4~ AUGER CUTTINGS
8-10  857.2- Same a3 above o . . 7 }
10-12 855.2- Same &3 above e +10' |/ %
. 853.2 -1 L/ 2" 1.D. PV.C. CASING
12-14 gig- Same as above ‘0..2' » ' /
14-16 851.2- Gravel, brown 2 ° |3- 13
849.2 war, little . .. ° . BENTONITE
trace clays saND| - %] IS Z]  PELLET GROUT
very dense a 'D: ° — ‘.
16-18  849.2- Same as above GRAVEL!l " - e 1,
847.2 _ o - (1. | - OTTAWA SAND
4 o ] _~
2022 8452 SHIt and sand, Rl e 17 ,
: Vary. —.1_2"10,.02
el Ol 120" "B eve s:cgEgNS'LOT
26-  840.2- $11t and sand, oé L 219
26.5 833.2 brown, dry to : _ .
wet, little . .
ml. v_m'yl TILL] & o 0
Q +2s'
26.5'| 26.5
=30’

G O'BRIEN & GERE
ENGINEERS INC.



| WELL 8
'BROOME COUNTY | |

INDUSTRIAL DEVELOPEMENT. AGENCY
LITHOLOGIC LOG & WELL DETAIL

-

DEPTH. ELEV. DESCRIPTION ~ LITHOLOGY FLUSH GATE BOX

P ) oa
1 0-18 860.28 Mo Sameloell 45 ‘L. > IR—PVC CAP w/LOCK
b . o-f B CONCRETE SEAL
‘L8 g 2"1.D0. PVC CASING
18-19 842.26 Gravel, brown, ’ . é -’ 1 g=F éHBENTONITE SLURRY
841.26 wet, little : $eoe : GROUT
S&ﬁd and silt, . p ) . cns
wmedium dense o .
19-20 841.28 S{lt, brown, GRAVEL .D’ N gt ~4— NATIVE BACKFILL
840.24 wet, trace a R : el
e SAND | - |
I, .n'o‘ --'o. . :Q'
. . 4-oTTOWA SAND
’ .6.. a : . .
: ‘o .:.'- /67/8' BOREHOLE
R -t ""ls' . : ..Y
e ‘1. 2"1.0.,,.020 SLOT
0.5 | H7] pve screen
oL ._a. 18 -
R e
. —_ --20"_ [

G O'BRIENSGERE
ENGINEERS INC.




-~ WELL 8
BROOME COUNTY

lNDUSTRlAL DEVELOPEMENT AGENCY
LlTHOLOGIC LOG & WELL DETAIL

LOCKING PROTECTIVE

CONCRETE SEAL

BENTONITE SLURRY
GROUT

BENTONITE PELLET
GROUT
"1.D0. PVC CASING

| 2"1.0.,.020 SLOT
| PvC SCREEN

1 OTTOWA SAND

6 7/8" BOREHOLE

2.9

DEPTH ELEV. DESCRIPTION LITHOLOGY o

0-2  861.3- snnl., brown o AA

: » SQBE : = | ‘ X
S:’lﬂ. fittle Topso"‘ e~ NPt . £ ¢ 1.7
silt, loose = 2. e 7
§-7  85.3- Grevel & ' T, L/
Sand, brown, g . | R .
dry to wet, 1. o ° 4.5~ 7-‘
Tittle silte, . T e -.5‘
very denss L. 0 6 d
10-12  851.3- Coarse sand, e. “11-L2
849.3 brown, wet, : . > ol
some gravel SANDY}| - - O g— :
‘ a 0"
15-17 846.3- Same as .
844.3 above - GRAVEL Lo +10
20-22 841.3 Silt, trowm, . .
' 839.3 wat, some ., O s
’ sand, little . e
stiff . ° .

26.27 836.3- S11t, Brown, . - -

. 834.3 wet, little -, 0., 1.
sand, trace . o . ' fd
gravel, - - -+15 mu
stitf o - -

o ]
. L d o [r— :
. . [} ) .
18 84—
. .
e — <20
SILT | ——
— =25
27 27’

OCBRIEN&GERE
ENGINEERS INC.
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* INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL

DEPTH

WELL 10
BROOME COUNTY

ELEV. DESCRIPTION . LITHOLOGY ,
-2 8876 Siit. o, LTI I
ttle e gy
sand :M . 0.
greve e e ]
ssdium stiff SAND |_. ]
§o7 858.76- Same as abowve SILT a‘.". = '
85%.76 8 2o -+ 5—
e et |
10-11 853.76- Sand, brows, GRAVEL O 6-
852,76 'ﬁ" 11_:}. T
siie, um . " : B
dense s '_Q._ g’ :
11-12  852.76- Sand, brown, Zrsasn ¥ .
851.76 wet, :m e Ky B o'
vel, —— -
1ttie silt, .
sedium dense P T
15-17 843.76- Same as above RN
846.76 T
G =
20-22 843.76- Siit, brown, - e + o o
841.76 :t. trace o do— .
ne sand, . N -t
stife = 2 1S
25-77  838.76- Silt, brown, =
846.76 wat, very |
e ——118 16+

XIVANNAN

—— e—

T =+20

oo cverzesm—— |

-SILT e -

s 1-25'

REIERRRRNRARREAEEI

2

Zl- BENTONITE PELLET]
F—  GRrOUT

4~ OTTOWA SAND

_—4—2"1.D.,.020 SLOT

27

FLUSH GATE BOX

PVC CAP W/LOCK:
2"1.0. PVC CASING

BENTONITE SLURRY
8 AUGER CUTTINGS

PVC SCREEN

6 7/8" BOREHOLE

27

= (FBRIEN & GERE
ENGINEERS. INC.



WELL 1

BROOME COUNTY

INDUSTRIAL DEVELOPEMENT AGENCY

LITHOLOGIC LOG & WELL DET

DEPTH ELEV. DESCRIPTION

LITHOLOGY

Al
—

L

TOCKING PROTECTIVE
3 CASING

2.62'

0-2

2-4

8.7

7-8

18-17

W0-2

30-
31.8

31.8-
2

38-37

10-12

896.2- Sand, brown,
894.2 dry, some
gravel,

sedium dense .

894,2- Gravely
892.2 browm, dry,

some sand,
11eele sile,

-d‘l_ dense

891.2- Silt, gray,

889.2 moist,
14t2le clay,
stiff

889.2- Same as above
888.2

888.2- Si1t, brown,

887.2 moist, some
sand, little
clay and
gravel,
stiff

886.2- Samme as sbove
884.2 :

881.2- Sand, browm,

879.2 wat, some
silt, mdium
dansa

876.2~ Si1t, gray,
874.2 wat, little
clay, trace
sand, stiff

871.2- St1lt, gray.
879.2 wat, very
stiff

866.2- Sams as above
864 .4

‘8644~ Sand, gray,

864.2 wmt, some
silt, med-
{um dense

861.2- Same.as above
859.2 ,

-

SAND
a
GRAVEL

SILT

SAND

SILT

SILT

TILL

©
(o]
N\ N “' ¥

|
|
!
SN NN\

AN s =

N

ns 12!

31.8

- — < 415'15].

nlinimiw

E§\\

* OO
\ . .

CONCRETE SEAL

BENTONITE SLURRY
GROUT

- 2" 1.0. PVC.

CASING

BENTONITE
PELLET GROUT

2"1.0. .020 SLOT.
PVC SCREEN

OTTAWA SAND

K

6 7/8 " BOREHMOLE




WELL

BROOME COUNTY.
'INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETA

12

lml..,OCKING PROTECTIVE

CASING

2.91",
{§ 2"1.D. PVC CASING

1P aa—

oo

Laliy

(R A v

Foa -y

-

A

B

Y

 DEPTH ELEV. DESCRIPTION LITHOLOGY o
&2 Rt e gl h ‘ CONCRETE SEAL
sand :nd P == 2=t ]
b | ) 7/‘ BENTONITE SLURRY
7 836 :gt. bown, - = 32. 7l - GROUT
s SOmE =~ . )
nd and =l +5 ] NTONIT
:ave;. mard SILT P— — S -2 ol s %Eéouo;r ITE PELLET
10-11  883.6- Siit, brows, 8 [—-r=- ‘=
sa7.6 wt.som - SAND [ T ] mm .
lay, mcim = = - .(1..1—2"1.0.,.020 SLOT
| sttt - — | PVC SCREEN
112 887.6- Sam, brown, e o = 410 —| .
. wt, SOBG - [ | ‘ :'.’ 5
1€ and Kyt Iy .|| - J—OTTOWA SAND
mdium dense |2 : L
= o — " .
BB o — = - |- 67/8" BOREHOLE
et dense ——- 45 [
SAND | 5=, — ' ™
20-22 g;l:,:o Same as above SILT [ 2 o ] {6 t— -
’ a e
GRAVEL[— - A NATURAL
- == ' MATERIAL BACKFILL
; -':'- 6 —_ - 20.
! ke | ot et
22’ 22
428

ts O'BRIEN&GERE
ENGINEERS INC.



WELL 13
BROOME COUNTY

INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG & WELL DETAIL

T LOCKING
B PROTECTIVE
285 CASING

DEPTH ELEV. DESCRIPTION LITHOLOGY - o. )
B ol 223 - CONCRETE SEAL
02 865.7- Sand, brown, "SAND | :°.. 1 .
863.7 dry, little - s e 2 BENTONITE SLURRY

siit, treca :

L, | S W /] GROUT

o
. B Py 3 '
| LA o {= < :TN2"1.0. PVC CASING
24 863.7- Sand, brown o P om :
W17 e e e I -]
siit, loose SAND |- .=

W3 861.7- Sand, brown, SILT .
8%9.7 moist, little GRAVEL I~ —™
et ) e
Toose = REFUSE| — &

6-8 . 8%59.7- Same as above '
8s7.7 L ——)

8-10  857.7- Sand, brown - 12
855.7 gray, wmt, : ) e ‘.
ittle silt, - .
trace gravel P
and refuss, SAND | -° -«
mdium dense Lt L5

10-12 855.7- Sams as above . '
853.7 - 16

12-14 853.7- Sand, gray,
851.7 wat, little
gravel and
stie,
mxdiua dense

14-16 851.7- Samm as above
849.7

| -2"1.0,.020 SLOT
»| PVC SCREEN

GRAVEL PACK

P g

T

|

(|

5
T O T

—1-15.5'

G OBRIEN&GERE
ENGINEERS INC.
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3 WELL 14

: o BROOME COUNTY

i INDUSTRIAL DEVELOPEMENT AGENCY

} |  LITHOLOGIC LOG & WELL DETAIL

: : = —+'LOCKING : -
i 1 | | PROTECTIVE CASING
o o | [ 2.34
' _DEPTH _ELEV. DESCRIPTION ‘ LITHOLOGY o - b#—3~.020 PVC..CASING

| o mramae | s [ - CONCRETE SEAL
| - GRAVEL - BENTONITE
l R 2 5 909.8- Refuse, groy-:. . siLT < ==. . SLURRY GROUT
1 3 : 962.8 browm, wat : : — .

12-15  902.9- Refusa, gray- - - 67/8” BOREHOLE

: 899.8 bwrown, wet, e ] -
} some sand, — . -
|§ avels 1 — -1 _ 2"1.0,.020 SLOT
| wdim REFUSE]| 1" PVC SCREEN
‘E : ) SILT | = -
| . 8 H-
5 CLAY . -}/GRAVEL PACK
| 14.5'

E

YT g ‘

s

Atvery

—

R

O'BRIEN&GERE
ENGINEERS INC.
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WELL 15
BROOME COUNTY"

INDUSTRIAL DEVELOPEMENT AGENCY
- LITHOLOGIC LOG & WELL DETAIL |

Lo LOCKING PROTECTIVE
1T} CASING
2.85'
DEPTH ELEV. DESCRIPTION LITHOLOGY o '
SRR+ gt e ®1 |- -CONCRETE SEAL
. sile ?.?eou B P 2-_ ‘4]
: grave ' ‘ . . : ¥4 4 BENTONITE SLURRY

e G e B AR =] aadd
311t and - : . oo ‘°
gravel, Lo +5' .o
sediun dense IR o o

4-5  869.8- Same as e ol | ~2"1.0.,.020 SLOT

867.8 above SAND _-//PVC SCREEN

6-8 867.8- Same as .o 0.0 ——

865.8 above e e 1o
o gt e S8 I L A = I B
little siit oL ol _
e T L A=y
dense : 14
. . O
2 8683.8- Same : Coete
11 asx.: am“ e -4’ :_n, /67/3' BOREHOLE
e ssLe- - S R S = |
M 38 abave GRAVEL|, " - . =1
- a .2 o} ] .
I & ‘ ld —

14-16 g;.g ui\;:g:!y.' SAND 0 . . |zs‘__._o..=oa Y
i, very 18 8 {
dense

16-18 8S7.8- Sasm as : <20’

855.8 avove

: - o8 OBRIEN&GERE
ENGINEERS INC.
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FISHER RD.,EAST SYRACUSE.N.V.13057
TELEPHONE AREA CODE 315/437-1429

A BRIEF DESCRIPTION OF THE
UNIFIED SOIL SYSTEM

P S N

FERER

LS

LA

[ Z6iadak]

P [

R

The Unified Classification System is an engineering soil
classification that is an outgrowth of the Air-Field
classification developed by Casagrande.

The system incorporates the textural characteristics of a
soil into the engineering classification. All soils are
classified into fifteen groups, each group being designated
by two letters. These letters are as follows: G—-gravel,
S—sand, M—Non plastic or low plasticity fines, C—
plastic fines, Pt—peat, humus and swamp soils, O—

- organic, W—waell graded, P—poorly graded, L—low liquid

timit, H—nhigh liquid iimit.

GW and SW Groups

These groups comprise well graded graveily and sandy
soils which contain less than 5% of non plastic tines pass-
ing a #200 sieve. Fines which are present must not no-
ticeably change the strength characteristics of the coarse
grain fraction and must not interfere with its free draining
characteristics. In areas subject to frost action the ma-
terial should not contain more than about 3% of soil grains
smaller than .02 millimeters in size.

GP and SP Groups

These groups are poorly graded gravels and sands con-
taining less than 5% non plastic fines. They may consist of
uniform gravels, uniform sands, or non uniform mixtures of
very coarse material and very tine sand with intermediate
sizes lacking. Materials of this latter type are sometimes
referred to as skip graded, cap graded, or step graded.

GM and SM Groups

in general, these groups include graveis or sands which
contain more than 12% of fines having little or no plasticity.
The plasticity index and liquid limit of a soil in either of
these groups plot below the “A” line on a plasticity chart.
Gradation is not important and both low grade and poorly
graded materials are included. Some sands and graveis in
these groups may have a binder composed of natural ce-
menting agents so proportioned that the mixture shows
negligible swelling or shrinkage. Thus, the dry strength is
provided by a small amount of soil binder or dry cementa-
tion of calcareous materials or iron oxide. A fine fraction of
non cemented materials may be composed of silts or rock
flour types having little or no plasticity, and the mixture
will exhibit no dry strength.

GC and SC Groups

These groups comprise gravelly or sandy soils with more
than 12% of fines which exhibit either low or high plasticity.
The plasticity index and liquid limit of a soil in either of
these groups plot above the “A” line on the plasticity chart.
Gradation of these materials is not important. Plasticity of
the binder fraction has more influence on the behavior of
the soils than does the variation in gradation. A fine frac-
tion is generally composed of ciays.

ML and MH Groups

These groups include predominantly siity materials and
micaceous or diatomaceous soils. An arbitrary division be-
tween the two groups has been established with a liguid
limit of 50. Soils In these groups are sandy silts, clayey
silts or organic silts with relatively low piasticity. Also in-
cluded are loessial soils and rock flours. Micaceous and
diatomaceous soiis generally fall within the MH group, but
may extend into the ML group when thelr liquid limit is less
than 50. The same Is true for certain types of kaolin clays
and soma lilite clays having relatively low plasticity.

CL and CH Groups

The CL and CH groups embrace clays with low and high
liquid limits respectively. They are primarily Inorganic
clays. Low plasticity clays are classified as CL and are
usually lean clays, sandy clays, and silty clays. The
medium plasticity and high plasticity clays are classified
as CH. These include fat clays, gumbo clays, certain vol-
canic clays and bentonite.

OL and OH Groups

The soils In these groups are characterized by the
presence of organic matter including organic silts and
clays. They have a plasticity range that correspands with
the ML and MH groups.

Pt Group

Highly organic soils which are very compressible have
undesirable construction characteristics and are classified
in one group with the symbol Pt. Peat, humus and swamp
soils with a highly organic texture are typical of the group.
Particles of leaves, grass, branches of bushes and other
fibrous vegetable matter are common components ot
these soils.

Borderline Classification

Soils in the GW, SW, GP and SP groups are non plastic
materials having less than 5% passing the #200 sieve,
while GM, SM, GC, and SC soils have more than 12% pass-
ing the #200 sieve. When these coarse grain materials con-
tain between 5% and 12% of fines they are classified as
borderline, and are designated by the dual symbol such as
GW-GM. Similarly coarse grain soils which have less than
5% passing the #200 sieve, but which are not free draining
or in which the fine fraction exhibits plasticity are also
classed as borderline and are given a dual symbol. Still
another type of borderiine classification occurs when a
liquid limit of a fine grain goil is less than 29 and the
plasticity Index lies in the range of four to seven. These
limits are indicated by the shaded area on the plasticity
chart.

Slity and Clayey

in the Unified System, these terms are used to describe
soils whose Atterberg limits plot below and above the “A"
line on the plasticity chart. The adjectives siity and clayey
are used to describe soils whose limits plot close to the
“A” line. ’
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Split barrel
sampling

The following excerpts are from
penetration test and split-barrel sampling of soils.””! (ASTM
dssignation: D-1586-67 AASHO Designation: T-206-70.)

“Standard Methcd for

1. Scope

1.1 This method describes a procedure for using a split-
barrel sampler to obtain respresentative samples of soil for
identification purposes and other laboratory tests, and to
obtain a measure of the resistance of the soil to penetraticn of
the sampler.

2. Apparatus

2.1 Drilling Equipment — Any drilling equipment shall be
acceptable that provides a reasonably clean hole before
insertion of the sampler to ensure that the penetration test is
performed on undisturbed soil, and that will permit the driving
of the sampler to obtain the sample and penetration record in
accordance with the procedure described in 3. Procedure. To
avoid “whips” under the blow- of the hammer, it is recom-
mended that the drill rod have stiffness equal to or greater
than the A-rod. An “A" rod is a hollow drill rod or ‘‘steel”
having an outside diameter of 1-5/8 in. or 41.2 mm and an
inside diameter of 1-1/8 in. or 28.5 mm, through which the
rotary motion of drilling is transferred from the drilling motor
to the cutting bit. A stiffer dril! rod is suggested for holes
deeper than 50 ft (15m). The hole shail be limited in diameter
to between 2-1/4 and 6 in. (57.2 and 152mm).

2.2 Spiit-Barrel Sampler — The sampler shall be con-
structed with the dimensions indicated (in Fig. 1.) The drive
shoe shall be of hardened steel and shall be replaced or
repaired when it becomes dented or distorted. The coupling
head shall have four 1/2-in. (12.7-mm) (minimum diameter)
vent ports and shall contain a ball check valve. If sizes other
than the 2-in. (50.8-mmj} sampler are permitted, the size shall
be conspicuously noted on all penetration records.

2.3 Drive Weight Assembly — The assembly shall consist of
a 140-1b (63.5-kg) weight, a driving head, and a guide
permitting a free fall of 30 in. (0.76 m). Special precautions
shall be taken to ensure that the energy of the alling weight is
not reduced by friction between the drive weisht and the
guides. )

2.4 Accessory Equipment — Labels, data sheets, sampie
jars, paraffin, and other necessary supplies should accompany
the sampling equipment.
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Note 1 — Split barrel may be 1-1/2 in. inside diameter
provided it contains a liner of 16-gage wall thickness. -

Note 2 — Core retainers in the driving shoe to prevent loss of
sample are permitted.

Note 3 — The corners at A may be siightly rounded.

3. Procedure

3.1 Clear out the hole to sampling elevation using equip-
ment that will ensure that the material to be sampied is not
disturbed by the operation. In saturated sands and silts
withdraw the drill bit siowly to prevent loosening of the soil
around the hole. Maintain the water level in the hole at or
above ground water level.

3.2 In no case shall a bottom-discharge bit be permitted.
(Side-discharge bits are permissible.) The process of jetting
through an open-tube sampler and then sampling when the
desired depth is reached shall not be permitted. Where casing is
used, it may not be driven below sampling plevation. Record
any loss of circuiation or excess pressure in drilling fiuid
during advancing of hotes.

3.3 With the sampler resting on the bottom of the hole,
drive the sampler with blows from the 140-1b (63.5 kg)
hammer falling 30 in. (0.76 m) until either 18 in. (0.45 m)
have been penetrated or 100 blows have been applied.

3.4 Repeat this operation at intervals not longer than 5 ft
(1.5 m) in homogeneous strata and at every change of strata,

3.5 Record the number of biows required to effect each 6
in. (0.15 m) of penetration or fractions thereof. The first 6 in.
(0.15 m) is considered to be a seating drive. The number of
blows required for the second and third 6 in. {0.15 m) of
penetration added is termed the penetration resistance, N. it
the sampler is driven less than 18 in. (0.45 m), the penetration
resistance is that for the last 1 ft (0.30 m) of penetration (if
fess than 1 ft (0.30 m) is penetrated, the logs shall state the
number of biows and the fraction of 1 ft (0.30 mj penetrated).

3.6 Bring the sampler to the surface and open. Describe
carefully typical sampies of soils recovered as to COMPOsition,
structure, consistency, color, and condition; then put into jars
without ramming. Seal them with wax of hermeticailly seal to
prevent evaporation of the soil moisture. Affix labels to the jar

L_Z/

o e 87 (emin) ————J

STEEL SALL I° 0.0. PREFERABLY
COATED WITH A MATERIAL orF
SHORE RARONESS OF 30 TO 40

e 27" {min.} LOPEN}

Table of Metric Equivalents.

tn Mm Cm in. Mm Cm
1/16 (16 gage) 15 2] --. 5.08
172 12.7 cee 31... 1.62
3/4 19.0 1.90 6 15.24
18 222 2.22 18 i... 45.72
1-3/8 s 349 27 | 68.58
1172 38.1 3.81

Fig. 1 — Standard Split Barret Sampler Assemnbly

or make notations on the covers {or both) bearing job
designation, boring number, sample number, depth pene-
tration record, and length of recovery. Protect sampies against
extreme temperature changes.

4. Report

4.1 Data obtained in borings shall be recorded in the field
and shall include the following:

4.1.1 Name and location of job,
1.2 Date of boring — start, finish,
1.3 Boring number and coordinate, if available,
1.4 Surface elevation, if available,
1.5 Sampie number and depth, .
1.6 Method of advancing sampler, penetration and re-
covery lengths,
.7 Type and size of sampler,
.8 Description of soil,
9
A

4.
4.
4.
4.
4

Thickness of layer,
0 Depth to water surface; to loss of water; to artesian
head; time at which reading was made,
.11 Type and make of machine,
.12 Size of casing, depth of cased hole,
.13 Number of blows per 6 in. (0.15 m)
.14 Names of crewmen, and
.15 Weather, remarks.

!Under the sandardization procedure of the Society, this method is
under the jurisdiction of the ASTM Committee D-18 on Soil and Rock
tor Enginesring Purposss. A list of members may be found in the ASTM
Year Book.

Current edition acceoted October 20, 1967. Originaily issued, 1958.
Repisces D-1586-64T.
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GENERAL NOTES

1. The soil logs, notes and other test data shown are the results of interpretations made by
representatives of Parratt-Wolff Inc. from personal observations made during the exploration period
of samples of subsurface materials recovered during exploration and records of exploration as pre=

pared by the drill operator.

2. Explanation of the classifications and terms:

a. Bedrock - Natural solid mineral matter occurring in great thickness and extent in its
natural location. It is classified according to geological type and structure (joints, bedding, etc.) and
described as solid, weathered, broken, fragmented or decomposed depending on its condition.

b. Soils - Sediments or other unconsolidated accumulations of particles produced by the
physical and chemical disintegration of rocks and which may or may not contain organic matter,

PENETRATION RESISTANCE

COHESIONLESS SOILS COHESIVE SOILS
Blows Per Ft. ' Relative Density Blows Per Ft. Consistency
Oto 4 Very Loose Oto 2 Very Soft
41010 Loose 2to 4 Soft
10 to 30 Medium 4t0 8 Medium
30 to 50 Dense 8to 15 Stiff
Over 50 Very Dense 1510 30 Very Stiff
4 Over 30 Hard
Size Component Terms Proportion by Weight
Boulder « « « « « « « o « « Larger than 8 inches Major component is shown with all
Cobble or Small Stone . 8 inches to 3 inches letters capitalized.

Gravel - coarse .
medium

Sand =~-coarse . . . .«
medium . ¢« « « &
fine..oooeoo

Siltand Clay « ¢« ¢ ¢ ¢ ¢

3 inches to 3/4 inch

3/4 inch to 4.76 mm

4,76 mm to 2.00 mm (#10 sieve)
2.00 mm to 0.42 mm (40 sieve)
0.42 mm to 0.074 mm (%200 sieve)
Finer than 0.074 mm

Minor component percentage terms
of total somple are:

and . . . 40 to 50 percent

some . . . 20 to 40 percent

little . . « 10 to 20 percent

trace . . . 1 to 10 percent

c. .Gmdction Terms - The terms coarse, medium and fine are used to describe gradation

of Sands end Gravel.

d. The terms used to describe the various soil components and pmporfion§ are arrived at by
visual estimates of the recovered soil samples. Other terms are used when the recovered samples are not
truly representative of the natural materials, such as, soil containing numerous cobbles and boulders

R PR YA

which cannot be sampled, thinly stratified soils, organic soils, and fills.

e. Ground Water - The measurement was made during exploration work or immediately after
completion, unless otherwise noted. The depth recorded is influenced by exploration methods, the soil
type and weather conditions during exploration. Where no water was found it is so indicated. It is
anticipated that the ground water will rise during periods of wet weather. In addition, perched ground
water above the water levels indicated (or above the bottom of the hole where no ground water is
indicated) may be encountered at changes in soil strata or top of rock.

£
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GROUNDWATER SAMPLING PROCEDURES

General

Some general procedures must be adhered to during all well developing and
sampling operations. Safety glasses or goggles must be worn at all times
during well development or sampling to prevent splashing of potentially
contaminated water into the eyes. Respirators must be worn if a distinct
chemical odor is observed. Sampling of wells must be discontinued during
precipitation periods (rain or snow). :

Groundwater Well Development

Prior to obtaining groundwater samples for laboratory analysis, all monitor-
ing wells must be developed as described in the following paragraphs:

To obtain representative samples of groundwater from a groundwater moni-
toring well, all fine grained material and sediments that have settled in or
around the well during installation should first be removed from the wel
(well development). This is accomplished by air surging, pumping or bail-
ing groundwater from the well until its yields sediment-free water.

The main precaution taken during well development is the use of new
equipment and accessories for developing each well to avoid cross
contamination of the wells (i.e. during air surging, new lengths of
polypropylene tubing and hose are required for each well; during
pumping, new polypropylene tubing is required for each well and bailing,
a new bailer (and rope) is required for each well). j.

NOTE: Wells must be allowed to stabilize after development a minimum of
10 days prior to sampling. :
: f

Use of the following procedures for the sampling of groundwater observa-
tion wells is dependent upon the depth of the well to be sampled. To ob-
tain representative groundwater samples from wells installed to a depth
greater than 25 feet, the bailing procedure should be used. To obtain
representative groundwater samples from wells installed to a depth less
than 25 feet, the bailing procedure or the pumping procedure can be
used. Each of these procedures is explained in detail below.

Procedures

A. Sampling Procedures (BAILER)

1. Identify the well and record the location on the Groundwater
Sampling Field Log. '5

2. Cut a slit in one side of the plastic sheet and slip it over and
around the well, creating a clean surface onto which the sampling
equipment can be positioned. This clean working area should be a
minimum of 10 feet by 10 feet. Do not kick, transfer, drop, or in
any way let soils or other materials fall onto this sheet unless it
comes from inside the well. Do not place meters, tools,

O'BRIEN & GERE



equipment, etc. on the sheet unless they have been cleaned first
with a clean rag.

Put on a new pair of disposable gloves.

Clean the well cap .with a clean rag, and remove the well cap and
plug placing both on the plastic sheet.

Clean the first ten feet of the steel 100 foot tape with a hexane
soaked rag, rinse with distilled water and measure the depth to
the water table. Record this information on the Groundwater
Sampling Field Log (Attached). -

Compute the volume of water in the well using ‘the formulae and
information provided on the Groundwater Sampling Field Log. Re-

cord this volume on the Groundwater Field Log. '

Attach enough polypropylene rope to a bailer to reach the bottom
of the well and lower the bailer slowly into the well, making cer-
tain to submerge it only far enough to fill it completely. '_

Pull the bailer out of the well keeping the polypropylene rope on
the plastic sheet. Empty the groundwater from the bailer into a
new glass quart container and observe its appearance. Return the
glass quart to its proper transport container. Note: This sample
will not undergo laboratory analysis, and is collected to observe
the physical appearance of the groundwater only.

Record the physical appearance of the groundwater on the Ground-

- water Sampling Field Log.

10.

Lower the bailer to the bottom of the well and agitate the bailer up
and down to resuspend any material settled in the well.

Initiate bailing the well from the well bottom making certain to
keep the polypropylene rope on the plastic sheet. All groundwater
should be dumped from the bailer intc a graduated pail to measure
the quantity of water removed from the well.

Continue bailing the well from the bottom until three times the vol-
ume of groundwater in the well has been removed, or until the .
well is bailed dry. If the well is bailed dry, allow sufficient time
(several hours to overnight) for the well to recover before pro-
ceeding with Step 13. Record this information on the Groundwater
Sampling Field Log.

Remove the sampling bottles from their transport containers and
prepare the bottles for receiving samples. Inspect all labels to in-
sure proper sample identification. Sample bottles should be kept
cool with their caps on until they are ready to receive samples.
Arrange the sampling containers to allow for convenient filling.
Always fill the containers labeled purgeable priority pollutant or
BTX analysis first. :

O'8BRIEN & GERE




14.

15.

18..

17.

18.

19.

1.

2.

Initiate sampling by lowering the -bailer slowly into the well making
certain to submerge it only far enough to fill it completely. Mini-
mize agitation of the water in the well. Fill each sample container
following the instructions listed on Attachment A - Sample Con-
tainerization Procedures. Return each sample bottle to its proper

transport container. . o

.AIf the sample bottles cannot be filled quickly, keep them cool with

their caps on until they are filled. Each sample bottle for
purgeable priority pollutant or BTX. analysis should be filled from
one bailer, then securely capped. NOTE: Samples must not be
allowed to freeze. _

Record the physical appéarance of the groundwater observed dur-
ing sampling on the Groundwater Sampling Field Log. _

After the last sample has been collected, record the date and timé,

empty one bailer of water from the surface of the water in the well
into the 200 ml flask, measure and record the pH, and measure
and record the conductivity of the groundwater following the pro-
cedures outlined in the equipment operation manuals. Record this
information on the Groundwater Sampling Field Log. The 200 ml
flask must then be rinsed with hexane and distilled water prior to
reuse, .

Replace the well plug and lock the well protection assembly before
leaving the weil .location.

Place the bailer, polyproplyene rope, gloves, rags and plastic
sheeting into a plastic bag. The plastic bag should then be
buried on-site at a preselected location.

. Sampling Procedures (Pump) -

Identify the well and record the location on the Groundwater
Sampling Field Log.

Cut a slit in one side of the plastic sheet and slip it over and
around the well creating a clean surface onto which the sampling
equipment can be positioned. This clean working area should be a
minimum of 10 feet by 10 feet. Do not kick, transfer, drop, or in
any way let soils or other materials fall onto this sheet unless it
comes from inside the well. Do not place meters, tools, equipment,
etc. on the sheet unless they have been cleaned f{irst with a clean
rag. ' S

Put on a new pair of disposable gloves.

Clean the well cap with a clean rag and r%move’ the well cap and
plug, placing both on the plastic sheet. -

Clean the first “ten feet of the steel 100 fdot tape with a hexane
soaked rag, rinse with distilled water and| measure the depth to

O'BRIEN & GERE
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10.

13.

L

the water table. Record this information on the Gfoundwater
Sampling Field Log.

Compute the .volume of water in the well using the formulae and
information provided on the Groundwater Samplmg Field Log. Re-
cord this volume on the Field Log.

Prepare the peristaltic pump for operation. Replace the short
length of flexible silicone tubing in the pump head between each
sampling location.

Attach a new length of polypropylene tubing to the flexible silicone
tubing at the pump head. This polypropylene tubing must be long
enough to reach the well bottom. Note: The suction lift of the

peristaltic pump is approximately 25 feet. ' '

Start the pump and lower the suction end of the tubing into the
well until the surface of the water is contacted. Remove approxi-
mately one half quart of this water from the surface of the well
water into a new glass quart bottle. Observe the appearance of
this water. Return this quart bottle to its proper transport con-
tainer. Note: This sample will not undergo laboratory analysis,
and is collected to observe the physical appearance of the ground-
water only.

Record the physical appearance of the groundwater on the Ground-
water Sampling Field Log.

hﬁﬁate pumping from the well into a graduated pail until three

. times the volume of water in the well has been removed or untl

the well is pumped dry. The suction end of the tubing should be
raised and lowered in the well during pumping to ensure that
water is entering the well from the entire length of the screened
well casing. If the well is pumped dry, allow sufficient time
(several hours to overnight) for the well to recover before
proceeding. Record this information on the Groundwater Sampling
Field Log.

Remove the sampling bottles from their transport containers and
prepare the bottles for receiving samples. Inspect all labels to in-

" sure proper sample identification. Sample bottles should be kept

cool with their caps on until they are ready to receive samples.
Arrange the sampling bottles to allow for convenient filling. Al-
ways fill the bottles labeled purgeable priority pollutant or BTX
analysis first..

Continue pumping the well with the suction end of the tubing now
at a level just below the surface of the water in the well. Fill
each sample container following the instructions listed on Attach-
ment A - Sample Containerization Procedures. Return each
sampling bottle to its proper transport container.

O'BRIEN & ZEZFE
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14.

15,

16.

17.
- leaving the well location.

18.

If the sample bottles cannot be filled quickly, keep them cool with
their caps on until they are filled. NOTE: Samples must not be
allowed to freeze.

Record the physical appearance of the groundwater observed dur-
ing sampling on the Groundwater Sampling Field Log.

After the last sample has been collected, record the date and time
and pump from the surface of the water in the well into the 200 ml
flask, filling it approximately halfway. Measure and record the pH
and conducuvlty of the groundwater following the procedures out-
lines in the equipment operation manuals. Record ‘this information
on the Groundwater Sampling Field Log. The 200 ml flask must
then be rinsed with.hexane and dlstﬂled water prior to reuse.

Replace the well plug and lock the well protecnon assembly before
Place the polypropylene tubing, silicone pump head tubing, gloves,

rags and plastic sheet into a plastic bag. The plastic bag should
then be buried on-site at a preselected location.

O'BRIEN & GERE
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-GROUNDWATER SAMPLING PROCEDURES

Materials

1.
2.

13.
14.
15.
18.
17.
lg.

Disposable Latex Gloves

Plastic Sheeting - (10 ft. by 10 ft. minimum)

Bailers - (top filling) 1 - 14 inch O.D.
. plugs _ :

| Polyproleen‘e Rope

Distﬂlgd Water

. Hexane Solvent

Disposable Rags

100 Ft. Steel Tape

Peristaltic Pump With Accessories
Polypropylene Tubing (2 - % inch)
Insulated Transport Containers
Graduated Pail

Conductivity Meter -

pH Meter

aluminum, | natural cork

Dual Carbon Respirators with Organic Vapor Filters

Safety Glasses or Goggles
Appropriate Sampling Containers
200 ml Flask o

O'2RIEN & GEFE
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SAMPLE CONTAINERIZATION PROCEDUﬁESf"

Container . Number of
Lab Analysis Description Containers Coliection Instructions

1. Purgeable Priority 40 ml Vial ' 3 i. The sample vial consists

2. PCB; , Pesticides

3. Metals

4. Acid/Base Neutral
Priority Pollutants

5. Cyanide

6. Phenols

of 3 parts: a glass bottle,
a teflonfaced septum, and
a screw cap.

2. Remove the cap and
septum, handling the
septum by the edges only.

3. Carefully fill the vial to
overflowing a-slight crown
of water remaining on top.

4, Slide the septum, teflon
side (slippery side) down,
onto the vial.

5. Replace the cap and
tighten.

6. Invert the sample and
lightly tap the cap on a
solid surface. The
absence of trapped air
indicates a successful seal.
If bubbles are present,
open the bottle, add a few
additional drops of sample
and reseal the bottle
as above. Continue until
no trapped air is present.

7. Keep the samples re-
frigerated or on ice.

glass gallon 1 Fill gallon bottle then cap.

glass quart with 1 Fill quart bottle then cap

preservative added , '

glass gallon 1 Fill gallon bottle then cap.
Keep the sample refrigerated
or on ice.

plastic quart with 1 Fill quart bottle then cap. .

preservative added Keep the sample refrigerated

: or on ice. '
plastic quart | 1 Fill quart bottle then cap.

O'BRIEN & GERE
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EXECUTIVE SUMMARY

O'Brien & Gere Engineers has' completed Phase 1l of the
hydrogeologic investigation for the proposed'Broome Iindustrial Park site
in Conklin, New York. The investigation characterizes the site wide
hydrogeology -and identifies the hydrogeologic' conditions that will affect
development of the industrial park. The results from the Phase |
investigation are incorporated .into this report to produce an integrated
hydrogeologic assessment. The Phase | investigation included an eval-
uation of the contamination potential and development limitations imposed
By two abandoned landfills within the proposed industrial park. Below
is a summary'of the findings, conclusions and recommendations of both
phases of the investigation. |

The surficial geology at the industrial park site is comprised
predominantly of two unconsolidated deposits: glacial till and outwash.
The uplands of the site, includ'ing. the ubpef landfill, are underlain by
gllacial till, which 4is a dense, unsérted deposit of rock fragments and
fine-grained sediments having an extremely low permeability (less than
5 x 1077 em/sec). ‘The valley area, including the Iowef landfill, is
underlain by outwash which is composed predominantly of _sandl and
gravel that has:a high permeability (greéter_than 7 x 10‘-2 cm/sec.)

Groundwater occurs at depths of 5 to 10 feet below the surface

within the outwash and .20 to 35 feet within the glacial till.

Groundwater flows predominantly in an eastward direction, towards the

Susquehanna River, at a rate varying from less than 2 x 10-u ft/day

within the till to 8 to 43 ft/day within the outwash.




The upgradient background groundwater quality is generally of
good drinking water quality, contains a moderate amount of hardness
aﬁd dissolved solids, and is relatively low in iron, chloride and heavy
meta! content. However, the downgradient groundwater quality at the
central and northern parts of the industrial park is not suitable for
drinking water. The 'downgf‘adient groundwater quality in the central
part of the industrial park contains elevated levels 6f'manganese,
mercury, arsenic and iron .}sﬁggesting that the groundwater quality has
been impécted by the lower landfill. The downgradient groundwater'
quality at the northern part of the site contains elevated levels of
sulfate, iron, manganese and TOC which may be attributed to impacts
from the uppe.r landfill.

Due to the existing impacts of the upper and lower landfills on
groundwater quality and the potential impacts of the landfills on surface
water quality of Carlin Créék, it is recommended that the. remedial
measures previously included in the Phase | Hydrogeologic Report be
implemented. These remedial measures inciude: 1) installing low
permeability covers on the upper and lower landfills to minimize leachate -
generation, 2) replacing the homeowner watef supplies downgradiént
from the Ic'>wer landfill, and 3) conducting groundwater and surface
‘water monitoring to evaluate long-term ir,r'-1p'a'cts“fr6m”<the ‘landfills. |

Potential well yields from the glacial till. and- bedrock are. estimated
to be less than 10 gpm and insufficient for 'iﬁdustrial supplies; whereas
potential well yields within the outwash are 'gstimated ‘to range from 10
to 500 gpm which should be suitable for most industrial uses. Howev-
er, the groundwater quality within the outwash at the central and

northern parts of the site is not suitable for drinking water. -
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The subsurface geologic conditions across most of the industrial
park site are suitable for general construction purposes. The till has a
‘fair bearing strength and deep water table: outwash has a fair to good
bearing strength, and is well drained, although~thé wéter table iis
within ten feet of the surface. The areas least suitable for con-
struction are those underlain by -alluvium or lacustrine deposits where
the materials are poorly drained, have a low bearing strength, and.
contain a water table that occurs just below the land surface.

Surface water drainage within the area. north of Carlin Road will
flow north and have a potential for recharging the groundwater aquifer
that supplies water to the Town of Conklin Well No. 3. As a result, it
is r-ecommended that any industry that is a major user of hazardous
substaﬁces be either prohibited from locating within this area or de-
signed with state of the art technology to prevent any‘leakage spills
from occurring.

The area within the industrial park that is underlain by outwash
deposits is characterized by highly permeable soils and shallow
groundwater and is highly susceptible to groundwater contamination
from industrial discharges at the land surface. - As a res,ul't,
_grou_ndwater monitoring is recommended for any major industrial user of

- hazardous materials that is to be located within this area.
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SECTION 1 - I'NTRODUCTION

1.01 Project Background

Broome .County is currently acquiring a 619 acre tract of land in
the Town of Conklin for the purpose of creating a major industrial
park. The site is located south of Powers Road approximately one mile
north of the Kirkwood Interchange (Figures 1 & 2). The development
of the project is presently being undertaken by the Brodme County
Industrial Development Agency (BIDA). |

A prelimipary environmental assessment of the proposed industrial
park prepared by the Broome County Department of Pblanning in May
1983 indicated that the industrial park may pose adverée impacts on the
surrounding environment. Of particular concern were tHe potential im~
pacts of two abandoned landfills on tﬁe quality of surface water and

groundwater leaving the site. In addition, there was concern about the

‘potential effects of the project on the hydrogeologic environment of the

surrounding area, particularly the Town of Conklin Well No. 3. Based

~on these concerns the Broome County Industrial Development Agency

requested that a hydrogeologic investigation be undertaken at the site

"of the proposed industrial park.

The hydrogeologic investigation - requested by the BIDA -includes
two phases. The first phase, completed by O'Brien.& Gere Engineers,
Inc. in March '1984, was a determination of the hydrogeo‘log'ic setting
and development limitations imposed by the two abandoned landfills.

The second phase is to characterize the site wide hydrogeologic setting
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and identify development limitations imposed by the remainder of the

site. This report addresses the objectives of the second phase of

hydrogeologic investigatioh.

1.02 Authorization and Scope

During September 1984 the Broome County Industrial Development
Agency (BIDA) authorized O'Brien & Gere Engineers, Inc. to perform
Phase I! of the hydrogeologic investigation Aat the proposed Broome
County lﬁdustrial Park site. The scope'bf work for this investigation
is outlined in the Request for Proposal (RFP) dated September 6, 1984,
and is described in detail in the proposal submitted by O'Brien & GCere
Engineers, Inc.. on September 20, 1984. in general, the scope of work
includes the following: |

a. Characterization of site-wide surficial geology,' including the

| type, thickness, extent, and permeability of soils and sedi-
ments, with particular attention given to geotechnical limita-
tions or hazards.

b. Assessment of site-wide hydrogeology, including . a
potentiometric contoﬁr map showing groundwater flow di-
rections and an evaluation _of the potential for on-site
groundwater supply devel.opment for i;ndustrigl. . and
consumptive use. | |

.c. Determination of the water quality in Carlin Creek and the
emergent marsh wetland located on-site (wetland BE-4 in the
Binghamton East Quad Wetlands Map).

d. Determination of the eastern boundary of the lower landfill
facing the Delaware and Hudson Railroad right-of-way, with

~particular -attention to .the :occurrence of .landfill material

5
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within the right-of-way and potential impacts the Ilandfill
could have on the construction of an 18-inch sanitary sewer

line within the western portion of the right-of-way.

1.03 Summary of Phase | Investigation

O'Brien & Gere Engineers, Inc. has previously completed Phase |
of a hydrogeologic investigation for the proposed Broome County Indus-
trial Park. The purposé of the Phase | investigation was “to evaluate
the potential for contamination and development limitations of two aban-
doned landfills on the proposed industrial park site. Below is a summa-
ry of the findings, conclusions and recommehdatioﬁs of the Phase |

Hydrogeologic Investigation.

Upper Landfill

The landfill is about 25 feet thick, may contain approximately
5 million cubic feet of refuse, and is underlain by a low per-
meability glacial till material which s.ignificantly restricts the
migration of landfill leachate into the groundwater.

It has been estirﬁated that approximately 1.8 million gallons of
leachate is generated annually by precipitation infiltrating the
Jlandfill surfa,ce. and an additional 1,000 gallons - of leachate .is -

- . generated each year by groundwater flowing through the refuse.

The inorganic chemical -analyées of the landfill leachate
-(Appendix. A) are typical of what is found in-municipal “réfuse.
However, the bresence of various organic chemicals indicates that

some industrial waste may be present.
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‘Groundwater flow from the landfill is in ‘an east-northeast
direction towards Carlin Creek at a relatively low rate of
approximately 8 x 107> ft/day (.03 ft/year).

Due to the low perméability of the subsurface materials,

leachate seeps may develop during wet periods of the year and

.could have an impact on the water quality of Carlin Creek.

Although the landfill has impacted the groundwater qualify
immediately adjacent to the landfill, the groundwater quality poses
no threat to downgradient well users.

It was recommended that a low pefmeability cover be installed
on the landfill to eliminate leachate seeps. In addition, continued

groundwater monitoring was recommended.

Lower Landfill

The lower landfill which may contain approximately 1.4 million

cubic feet of refuse, is underlain by highly permeable sand and

gravel which promotes rapid recharge of landfill leachate into the

- groundwater system.

It has been estimated that approximately .9 million gallons 'of

landfill leachate is generated .by precipitation »infil‘tr_ating the .

. landfill surface and up to A"ISO,OOO gallons of leachate is generated '

Sy groundwater flowing through the refuse.
‘The chemical analyses of -leachate (Appendix A) -are-typical of
what is found in municipal solid waste landfill leachate.v
AGroundwater flow is eastward towards Route 7 and the

Susquehanna River at an estimated flow rate of 3 to 30 feet per

day.
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Some of the homeowner wells downgradient frbm the landfill
contain iron, manganese and arsenic levels in excess of NYSDEC
Class GA Groundwater Standards. (Appendix A) The iron and
manganese levels are believed to be attributed to the landfill,
however, the source of the ars-enic has not been clearly defined. -

[t was recommended that the homeowners water supplies be
repiaced by extending the Town of Conklin'.s water ,.supply system
élong Route 7.

‘A low permeabili'ty cover was recommended to be installed on
the landfill to minimize leachate genération.

Continued surface water monitoring and groundwater
monitoring 6f on-site wells and homeowner wells for at least one
year was recommended to evaluate long term impacts from the
landfill. | |

Should building construction occur over the lower landfill

additional geotechnical testing was recommended. The amount of

- testing is dependent on the type of structures to be erected but

could include: test borings with standard penetration tests, in-situ

| plate, loading tests, and laboratory consolidation tests.
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SECTION 2 - FIELD INVESTIGATIONS

2.01 General

This section presents the methods and procedur'es used during
field investigations of the Phase 1l Hydrogeologic Investigation at the
proposed industrial park site conducted between October 31, 1984 and
December 20, 1984. During this time the following tasks were complet-
ed:

1. The completion of ten test borings located throughout the

proposed site.

2. The installation and deveiopment of monitoring wells in four of

the ten borings.

3. The elevation survey of all test borings and groundwater

moﬁitoring wells. -

4. The measurement of static water levels in all monitoring wells.

5. The sampling and aﬁalysis of groundwater and surface water.

6. The in situ permeability testing of monitoring wells.

2.02 Test Borings

A total of ten test borings were completed between October 31,

1984 . and November 14, 1984 to evaluate the on-site subsurface

. hydrogeologic conditions. . The locations of these borings are shown on

Figure 3. All test borings were completed using a bulldozer-mounted

- drilling rig equipped with continuous flight hollow stem augers assem-

bled in 5-foot sections. Samples of the subsurface materials were
collected every five feet using ASTM method D1586 ;Spl,it Barrel

Sampling.




Four of the test borings were iconverted into groundwater monitor-

i

ing wells (Wells 17-20) to assess groundwater fiow conditions. Three of

the borings (B1, B2, B3) were installed to define the eastern boundary
of the lower landfill. Two borings %(BR—BS) were installed to assess the

subsurface geologic conditions aloné'the route of the proposed primary

-access road. One boring (B6) was installed to define the subsurface

hydrogeologic conditions at the nortpern part of the industrial park.

Appendix B shpws the litholoéic. logs from each boring as inter-
preted by the O'Brien & Gere Eng:ineers, Inc. geologists and the well'
specifications for each monitoring wéll. |

The proposed test borings (851, B2, B3) along the Delaware and
Hudson Railro;d right-of-way weref inaccessible tb the drilling rig due
to the steep narrow drainage ditch. between the railroad and the lower
landfill. An attempt was made to use a tripod setup, but this proved

ineffective in penetrating the subsurface below a depth of five feet due

to the extremely high density of the subsurface fill ‘materials. The

surface materials along the right-of-way are a mixture of cinde‘rs and
crushed stone used in railroad construction. The impenetrable nature
of subsurface materials may be attributed to years of compaction aﬁd
settling as trains passéd through the site.

¢
2.03 Groundwater Monitoring Wells

Four of the seven test borings were .:convert'ed into. groundwater

monitoring wells. These wells serve to establish a groundwater profile,

provide information on the fiow rate and direction of groundwater

10
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movement, and supply sampling 'points from which representative sam-

ples of groundwater can be withdrawn. The locations of these wells are

shown on Figure 3. (Wells 17-20)

Aill groundwater monitoring \;vells were constructed of 2-inch ID
flush joint threaded pvc well screen and riser pipe. The riser pipe on
all wells was extended to the surface and a protective steel casing or
curb box with a lock was installed on the riser pipe to -prevent unau-
thorized entry. The method of installation was to lower the screen and
casing assembly into the hollow stem-augef to the selected screen
depths. A washed Ottawa sand pack was then placed around the well
screen and extended to a minimum of 2 feet above the top of the
screen. A minimum of one foot of bentonite pellet seal was then placed
on top of the sand pack. The remainfng anhular space between the
borehole wall and casing was then filled_ with a bentonite siurry grout
to an _elevation of 'a'pprox'imately 2 feet below the existing ground sur-
face. The final 2 feet of' borehole was filled with a bentonite/portiand
cement grout mixture to ensure 'that surface water runoff will not enter
the well. Detailed designs of the wells are included in"Appendix B.

Following installétion, the groundwater monitoring wells wefe
developed using.a centrigfugal pump. In general, this involved lowér-
ing-a polypropylene hose -of sufficient -léngth::towth"e bottom of the well

to clear the finer grained sediments from around-: the. well screen.

2.04 Well Elevation Survey

Following well installation, a field survey was performed during -
December 1984 to establish locations and elevations of each of the

monitoring wells. Top of casing and grade elevations were measured

11



_relative to an existing mean sea level datum using benchmarks taken
from the Preliminéry Broome County lnq!ustrial Park Site Plan. On
December 20, 1984, water level measurements were taken at each of the
monitoring wells and converted to the elevations summarizedlon Table 1.

‘This groundwater elevation data was usec to develop the groundwater

elevation map shown on Figure 4.

2.05 In-Situ Permeability Tests

“In situ perméability tests were performed on the four wells in-
stalled for this investigation and on five wells installed for the Phase_l
investigation in ordef to determine in situ:E permeabilities of the various
"subsurface materials at the industrial park site. The tests were per-.
formed by evacuating a volume of water from the well, thus creating a
potential hydraulic head differénce between the well and the surround-
i»ng aquifer. The rate of recovery of the water level in the well is a
function of the hydraulic conductivity of the aquifer. For those wells
where the well evacuation did not create a sufficient hydraulic head
difference; the well was pumped at a rate of 20 gallons. per minute and
the drawdown was measured to estimate the permeability. 1"he results

of the in-situ permeability tests are included in Appendix C.

2.06 Groundwater/Surface Water Sampling

Croundwater samples were collected from- Wells "17-20 using ‘a
stainless steel bailer. Prior to sampling, three times the volume of
water contained in each well were evacuated to assure the collection of
representative . groundwater samples. Following sample collection all

groundwater samples were properly preserved and promptly transported

12
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"to the O'Brien & Cere laboratory in Syracuse, New York for analysis.

The groundwater samples from the four wells were chemically analyzed

for the following chemical parameters: pH, total conductance, Chemical

‘Oxygen Demand (COD), total dissolved - solids, hardness, sulfate,

chloride, nitrate, aluminum, arsenic, barium, cadmium, chromium
(hexavaleht), copper, cyanide, iron, lead, manganese, mercury, nickel,
selenium, silver, sodium, zinc, and total organic carbon. The results
of thesé analyses are shown in Table 2.

Surface water samples were collected at three separate locations
and depths from the designated wetland on-site. Although surface
water samples were to be collected from Carlin Creek, the creek was
dry during this investigation. A Van Dorn device was used to collect
the samples to ensure that representative samples were taken at specific
depths. Surface water samples were collected at the locations A, B and
C on Figure 3 at the depths of .5 ft., 1 ft. and 1.0 ft. respectivély.
Following sample collection all samples were preserved'on-site and
promptly transported to the O'Brien & Gere laboratory in Syracuse
where they were analyzed for the same parameters .a's the groundwater
analyses as well as for Biological Oxygen Demand (BOD) and dissolved

oxygen (D.0.). The results of the analyses are shown in Table 2.

13



SECTION 3 - HYDROGEOLOGIC CONDITIONS

3.01 Geology

The Breome Ceunty ln:dustrial' Park is located within the
Susquehanna section of the glaciated Appalachian Plateau. This region
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 proeesses have
further medified the region by rounding hill tops, truncating beelrock
spurs, steepening valley walls, and partially filling the Susquehanna
River valley with unconsolid‘eted‘ deposits.

The bedrock thatv underlies the site consists predominately.ofA
fine-grained shale and siltstone. These units were consolidated into
rock' formations from sediments deposited in a shalldw sea during late
Devonian time (approximately 350 mllhon years ago). Individua! shale
and siltstone layers dip gently to the southwest at gradnents of less .
than 20 feet per mile. Small planar openings in the rock have devel-
oped both. paralle! and perpendicular to the layers. These openings, or
fractures, provide the only significant avenues for groundwater move-
-'me.nt through the otherwise impermeable bedrock.

‘Throughout the site, bedrock is covered by varying thlcknesses of

unconsolldated sediments. Most of these sediments were deposited

durlng the advance and retreat of contlnental ice sheets more than 10
thousand years ago, and range in composition according to their specif-
.ic mode of deposition. Three bas:c types of glacial sediments have been

recognized at the proposed site: till, outwash, and lake -deposits. Till

14
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is a dense, unsorted mixture of rock fragments dispersed in a

" fine-grained matrix of silt, sand and clay. This material was deposited

directly by the glacier, either .at‘ its margin or beneath the ice mass.
Outwash 'is a relatively "well-sorted deposit of sand and gravelv, with
lesser amounts of s.ilt, that was deposited from sediment-laden meltwater
streams as they flowed away from a former ice margin. Beds of
lacustrine fine-grained sand,. silt and clay were deposited in glacial
jakes that formed due to the blockage of meltwater drainage by the
retreating ice mass. Figure 5 shows the areal distribution of the
surficial geology. Figure 5 shows a typical distribution of these
sediments_in a cross section which extends through the central part of
the site. ]

Glacial till is the most wide spread unconsolidated deposit present

at'the site. Figure 5 shows that this material mantles the bedrock

‘everywhere, but is- overlain by other deposits along the valley bottom

<(exi:ept under the wetlands). Although the 'till is generally greater

than 10 feet thick, it is less than 4 feet deep on the steep slopes in

the west central portion of the site (Figure 3). This thin cover of till

is designated as colluvium because it has been transported downslobe
under the influence of gravity since the time of its deposition. The till

cover may 2also be less than 10 feet over the hill tops along _Carlin'

" Road.

Except for the. small area of colluvium, till is .suitable for most
construction purposes. It should be noted, however, that in some

locations the till is covered by 18 to 36 inches of silt and very fine

15



sand (especially in areas to the north and west of Carlin Creek). This
‘'upper soil mantle is easily eroded and is considered pobr foundation
material due to low bearing strength.

The valley bottom sediments have been classified as outwash, but
the composition of subsurface materials is not simple. Figure 5 shows
that up to 20 feet of sand and gravel overlie beds of fine sand, silt
and clay. This complex interfingering of outwash, laké beds and
alluvium has been reported in valley deposits throughout the
Susquehanna River valley in the Binghamton area (Randall and Holecek,
1982; Randall, 1981; Randall and Coates, 1973; Hollyday, 1969). Ap-
parently, the retreat of glacial ice from this valiey involved numerous
local blockages of meltwater before free. drainage was re-established.
Silt, clay and very fine-grained sand collected in small glacial lakes
dammed by ice. A As the‘ ice melted away, meltwater streams were able to
deposit coarse-grained sands and gravel on top of and along side the
lake beds.

The industrial park site is located in a stretch of the valley that
would have favored the impoundment of meltwater between the hillside
and ice in the valley to the east. The former presence of a glacial lake
in this area would help account for the existence of the wetlands,
today, - This lake was fed by meltwaters "c'oming through the cols in the
'bedrock spur that is. traversed by Carlin Road. A col is a glacial
meltuater channel that extends across én upland divide.. The deposition -
of outwash to the east of the wetlands probably occurred in contact
with receding ice. Such an environment contributed to the

heterogeneous nature of these sediments.

16



The least abundant sediment type found at the proposéd site is
“ modern alluvium, which has been deposited by present-day streamé.
Alluvial sediments flank the natural drainage channels, and may be up
to 5 feet thick. Alluvium overlies till to the southwest of the upper
landfill, but in most cases it covers outwash or Iacustrine. sediments
(for example, Well 18, near the intersection of Carlin Creek and Carlin
Road). Construction should be avoided in alluvium due to seasonally a

high water table and the possibility of flooding.

3.02 Groundwater Flow Cond'itions

Part of the precipitation falling on the land sLxrface is transported
as surface .wéter runoff, some of it returns to the atmosphere as
evapotranspiration, and the remainder percolates through the soils until
it reaches the water table. Once infiltrating water reathes_the water
table it enters the groundwater flow system and flows under the influ-
ence of gravity down the slope of the water table until it reaches a
point of discharge such as a wetland, stream or river. At the indus-
trial park site the groundwater may discharge locally into the wetland
or Carlin Creék but most of the groundwater will most likely flow

beneath these local discharge points and discharge into the

- . Susquehanna River,

The groundwater elevation ‘map illustrated 6n Figure 4 depicts the
configurétion of .the potentiometric vsur‘face‘-‘from the groundwater ele-
vation data collected on December 20, 1984. Although the test boring
logs show that groundwater within the glacialitill occurs at depths

ranging from 20 to 35 feet below the land surface, Figure 4 reveals that

17



the potentiometric surface of the till is within five feet of the land
.surface. The data indicate that groundwater within the till occurs
under artesian conditions. The groundwatef within the outwash occurs
under water table conditions at a depth ranging from five to ten feet
below the surface. The groundwater gradient slopes in an eastward
direction towards the Susquehanna River. The hydraulic gradient is
steep in the uplands and is relatively gently sloping within the valley
(See Figure 4). |

The 'water "transmitting capacity, or permeability, of the various
geologic formations were estimated by cqnducting in-situ permeability
tests on several monitoring wells. The results of the tests are included
inAApbendix C The permeability test data for Wélls 1 and 19 which |
were installed within the glacial till, indicate the permeability of the till

7

ranges from 3.8 x 10’ to 1.4 x 10-7 cm/sec. The pérmeability test

data for Wells 7, 8, 9, and 10 indicate a permeability for the outwash

2 40 3.8 x 10°" cm/sec. Per-

sand and gravel ranging from 7.0 x 107
meability ‘tests were also conducted oh Wells 5, 6, 17, 18, ‘and 20 how-
ever, because these wells were installed within mixed deposits of sand
and gravel interbedded with silts and clays, theApermeabilities were
highly variable and ranged from 9.63 x 10'5.cm/sec to 1.4 x_10-3
cm/sec.  The velocity.”of - groundwater af the .site. can be approximated
"~ using Darcy's la-w...far‘ad .estimates of the hydraulic _gradient, . aquifer
permeability and aduifer _porocity. The. groundwater flow - velocity

equation is as follows:

— (dh/dL)
V=K .5 a

18




Where V = Velocity, in feet per day

K = permeability, in gal/day/f't2

dh/dL = hydraulic gradient; in ft/ft

porosity

a
The upland area of the industrial park is underlain by glacial till

3 gpd/ft? (3.8

which has a low permeability ranging 8.66 to 2.96 x 10°
to 1.4 x -10-7 cm/sec) and an estimated porosity of .34 which is typical
for glacial till (Todd, 1980). Based on this information and a hydraulic
grédient 6f .070 (measured from Figure 4) it is estimated that'the
groundwater flow Velocity of the upland area of the industrial park

% to 8.13 x 107> ft/day.

ranges from 2.2 x 10
The lowland area of the industrial park is underlain by outwash
sand and gravel that has a relatively high permeability ranging from

2 _ 3.8 x 107! cm/sec) and an estimat-

1,485 to 8,060 gpd/ft> (7.0 x 10
ed porocity of .25, Based on this data and a hydraulic gradient of
.010 (Figure 4) it is estimated that the groundwater velocity of the

lowland area of the industrial park ranges form 8 to 43 ft/day.

3.03 Groundwater/Surface Water Quality

Groundwater Quality

Groundwater monitoring Wells 17, 18, 19 and 20 were installed
<at - the perimeter of the industrial park site to determine ‘the'
‘groundwater quality ‘at the ubgradient and doanra'dient
boundaries of the site. The water quality analyses from the wells
are shown in Table 2. In order to evaluate the site grbundwater
quality with respect to natural groundwater quality, the analees

are compared to the background water quality of aquifers within
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the Susquehanna River Basin (Table 3). In addition, the analyses
are compared to NYDOH Drinking Water Standards and to NYSDEC
Class GA Groundwater Standards (Table 4) to evaluate the
suitability of the groundwater as a source of potable water.

Groundwater monitoring Wells 17 and 20 are located
hydraulically upgr'adient from most of the industrial park and
therefore, the analyses from these wells should be ‘representative
of the background groundwater quality. The wells are installed
withi’n glacial till and the watef quélity is of good drinking water
. quality, contains a moderate amount of dissolved solids and
hardness and is rélatively low in iron, chloride, and heavy metal
cbnce‘ntra.tions. The groundwater quality of those wells meets
NYSDOH Drinking Water Standards and NYSDEC Class GA
-Groundwate_r Standards. : 4 . .

Groundwater monitoring Wells 18 and 19 are at the down-
gradient boundary of the nortH and south extremes of the
,'industriél park. Well 19 is installed within till and the water is of
good drinking water quality, similar to the background water
quality described above. However, the water quality of Well 18
‘exceeds the background water quality and contains elevated levels
-of ..COD, -sulfate iron, manganese and total organic carbon. The
- elevated levels of sulfate, iron and manganese exceed the NYSDOH
Drinking Water Standards. | | |

Well 18 is located adjacent to Carlin Creek and. the
groundwater may have been impacted by surface water infiltrafion'

from the Creek. . The elevated levels of iron, manganese and
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. sulfate may have been caused by leachate from the upper landfill
gdischarging into Carlin Creek which in turn infiltrated into the

~_groundwater,

'Surface Water Quality

Surface water samples were collected from the designated

gwetland on-site at ‘the locations shown on Figure 3. The samples

.were collected at depths of .5 ft at location A, 1 ft at B and 1 ft

éa'c C. The chemical analyses of the samples shown in Table 2,

éreveal that the water at all three locations is of drinking water:

%quality, contains a moderate amount of dissolved solids and. is
]E!rélatively. low in heavy metal, chlorides, and sulfate, and TOC.
:The turbidity varies 'ffom moderate to high.

' Surface water quality is strongly dependent on the interrela-
'tionship between g,\roundwater flow and stream flow. 'lf the major
source of surface 'v\/;/\ater ‘is runoff, the surface water will usually
be relatively low in dissolved solids and high in suspended solids
and turbidity. On the other hand; if the major source of the
surface water is base flow from groundwater discharge, the sur-
face water wfll tend to be high in dissolved solids and low in
turbidity. The moderately high levels of total dissolved solids
content suggests that at least part of the surface water within the
wetland can be attributed to groundwater dischérge. ‘However,

due to the relatively high -turbidity levels and the hydrogeologic

conditions beneath the wetland, the major source of the water is

believed to be from runoff. The wetland is located downgradient
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from the upper landfill, however, the surface water quality does
not appear to be impacted by -groundwater flowing from the
landfill. |

The surface water quality of the wetland cah be evaluated
relative to sustaining the productivity of aquatic orga.nisms by
examining the o'ngen content of' the water. D.issolvéd oxygen
(D.0.) is a measure of the oxygen available and, in appropriate
concentrations, is essential to sustaining the productivity of
aquaiic organisms. " New York State Department of Environmental
Conservation has set a standard of not less than 5 mg/l D.O. for
trout waters and not less than 4 mg/l for non-trout waters. The
hfgh Iev;als of D.O. (12.7 to 17.0 mg/l) detected within the
wetland are more than sufficient- to sustain 'the productivity of
most aquétic organisms. These high D.O. levels are close to the
saturation levels for the temperature of the water at the time of
sampling (43°F). = Based on the relative shallow depths of the
wetiand; sufficient D.O. levels are expected to be maintained
during thé summer months to .sustairﬁ aquatic org;nisms. Field
inspections of the wetland area by the BIDA indicate there is low
~aquatic plaht productivity and a limited trophic system. - This. is
~reflected by the undetectable levels' of Biochemical Oxygen’ Derﬁand
(BOD) which measures the removél of oxygen from the .Water ‘by
~orgaﬁic materials.  This information reveals . that élthough_the
wetland has a: limited trophic system, ‘it has .an abundance of
oxygen available to sustain the year-round productivity of most

aquatic organisms.
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"~ 3.04 Potential Ground Water Supplies

The development of a groundwater supply for either industrial or
consumptive| use would require a relatively - large sustéined yieldﬁ;. It

.has already} been noted that the bedrock underlying this siite is

impermeable, except for fracture openings. However,. because ;these
fractures comprise only a 'small percentage of the total >rock voiume,
groundwater flow rates are slow and well yieldé_ are 'generally Iéssg than
10 gallons per minute out of dome‘stic wells. Therefore,‘ any-pot;ential
groundwafer supply on site would have to be developed in the uhcon-
solidated sediments. | |

Till characteristically has a low permeability due to its poor Eso’rt-
ing, fine-gréin-ed texture and high density. Rarely are there er;ough
interconnected void spaces between particles to transmit significant
amounts of groundwater.' Thisvhas been confirmed ai the site by
in-situ permeability tests of Wells 1 and 19 which indicate that the till

7 t0 1.4 x 1077

at this location has a permeability of only 3.8 x 10f
cm/sec. Therefore, till shou_ld not be considered as a poten{ial aquifer
for the industrial park.

Outwash is the best potential aquifer because of its coarseness and
‘high degree of sorting. Well records (Randall, 19?2) indicate thatﬁ'
6utwa'sh is an important source -of wa’tef j‘s_upply_:to local homeowners
- along Route 7 and the Town of Conklin ‘Well No. 3. The on-sife test
boring logs indicate that the saturated thickness of the outwash depgsf-
‘its at the industrial park site generally ranges from 5 to 15 feet. ‘Based

on this range in aquifer thickness and the aquifer permeability range of

1500 to 5000 gal/day/f‘t2 (estimated from the in-situ permeability tests)
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well yields within the outwash aquifer at the industrial park can be
‘expected to range from 10 to 500 gailons per minute. |

Fine-grained lacustrine deposits are not productive aquifers due to
léw permeability. I fact, silt and clay lake beds  often form

impermeable confining layers between outwash units.
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SECTION 4 - ENVIRONMENTAL IMPACTS

4,01 Existing Impacts

Upper Landfill

The Phase | Hydrogeologic Investigation indicated that up to

1.8 million gallons of leachate is generated at the upper landfill
annually by precipitation infiltrating the landfill surface and an
additional 1,000 galloﬁs of leachate 'is generated annually by
grouﬁdwater flowing through the refuse. This leachate
generation has impacted the groundwater immediately downgradient
from the upper landfill by elevating the levels of arsenic,
n;anganes.e cadmium, _benzene, and several volatile organic
compounds, including methylene, chloride, ° toluene,
1,1-dichloroethane and 1,2-dichloropropane. However, due to the
fine grained texture and extremely low groundwater velocities of
the soils beneath the upper landfill, the groundwater flowing from
the landﬁll should not have a significant impact on downgradient
groundwater or surface water supplies. |
Although the soils beneath the upper landﬂll are favorable for

mmlmlzmg groundwater impacts, they promote the development of
‘leachate seeps which have a potentnal for impacting the surface
~water quality of Carlin Creek. Because Carlin Creek flows over
‘permeable sand and gravel deposits, it ~can recharge 'the-
groundwater by infiltration through its streambed. As a result,
any leachate discharging into Carlin Creek from the upper landfill,
could have a potential for impacting on the gro'undwater qual.ity

farther downsiream. The groundwater quality adjacent to Carlin




Creek (Well 18) contains elevated levels of iron, sulfate, COD and
TOC which may be attributed to the infiltratién, of impacted surface
water of Carlin Creek. | |

As previously stated in the Phase | investigation, a low per-
meability cover instalied on the upper landfill would minimize the
impacts on groundwater and surface  water by eliminati.ng the
amount of leachate generated by precipitatién infiltrating the

landfill surface.

Lower Landfill

Up to 900,000 gallons of leachate is generated at the lower
Iaindfill b;' precipitation infiltrating the landfill surface and up to
150,000 gallons of leachate may be generated by groundwater
flowing through the refuse. This leachate generatioh has impacted
the groundwéter immediately downgr'adient from the lower landfill
by . iﬁcreasing the levels of arsenic, iron, manganese, and
mercury. In addition,- the | water v.quality of some} _6f the

downgradiént homeowner wells 2along Conklin Road contained

-elevated levels of manganese, iron, and arsenic, suggesting the

landfill may be having an impact on the qual.ity of the water sup-

plies. Due .to the coarse grained soil texture and ‘high

. groundwater . flow velocity beneath the lower ,4lar'1d'fil'l, it s

~anticipated that the lower landfill will continue to have an impact

on groundwater quality. o
A low permeability cover installed on the landfill would
minimize the impacts on groundwater by eliminating the amount of -

leachate generated by precipitation infiltrating the landfill surface.
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4,02 Potential Impacts

Contamination Potential

The Town of Conklin Well No. 3 is located approximately 2,000
feet northeast of the Broome Industrial Park. Any surface water
draining the area north of Carlin Road has a potential for infiltrat-
ing the surface soils and recharging the groundwater aquifer that
is a sourcebof groundwater for Well No. 3. Therefore any contam-
inants discharged at the land surface within this area could have a
potential for impacting the groundwater quality of Well No. 3. As
a result, industrial development controls should be developed for
this area to protect the municipal water supp‘lies for the Town of
Conklin.

The area within the industrial _park that is Underlafn by
outwash deposits (see- Figure‘ 3) contains highly permeable soils
and a shallow water table. Therefore, this afea is highly suscep- -
tible to groundwater 'contamination from any potential contaminant
- discharges that could potentially occur at the  land surface.

~ Although the area is not directly upgradient to the Town of
Conkiin Well No. 3, it serves vas‘ a recharge area for the aquifer
that supplies water to the homeowner_ along Route 7, and it has a
high potential for future development of industrial water suppl-ie_s.~ '
As a result, industrial development controls and a groundwater
~monitoring program should be developed for this area to ensure’

-the protection of the local groundwater supplies.




Ceneral Construction Conditions

The subsurface geologic conditions across most of the indus-
trial park site are generally suitable for most construction pur-
.poses. The areas underlain by ‘glacial till have a high bearing
strength and the water table is generally greater than ten feet

deep. However, along the steeper slopes bedrock occurs within

five feet of the surface which may impose limitations on foundation

excavations. The areas underlain by outwash sand and gravel
have a high bearing strength but the water table is generally
within 8 feet of the land surface.. Thé least suitable areas are
those underlain by alluvial or lacustrine deposits where bearing
sfrength is low to moderate and the water table is within five feet
of the surface. Alluvial deposits are generally underlain by more
suftable glacial till or outwash deposits within ten feet of the

surface.

Croundwater Supplies

Groundwater supplies developed within the glacial till, or
underlying shale/siltstone bedrock generally yield less than 10 gpm

and are therefore generally not sufficient for industrial water

~supplies. The highest : potenfiél for the development - of

groundwater supplles is within the outwash sand and gravel where

well ynelds can be expected to range between .10 and 500 gpm

- depending on the thickness and texture of the deposit. Although

" the outwash deposits would have sufficient well vyields, the

groundwater quality in the vicinity of the lower landfill and Carlin

Creek is not suitable for drinking water purposes. As a result,




groundwater supplies developed within the outwash aquifer at the
central and northern sections of the industrial park may be used
as a source for cooling water and process water but should not be

used as a source of drinking water.
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SECTION 5 - CONCLUSIONS AND RECOMMENDATIONS

5.01 Conclusions

The geology of the Broome Industrial Park is characterized by
- varying thicknesses .of unconsolidated sediments overlying a shale and
siltstone bedrock. The unconsolidated sediments include till, outwash,
lacustrine deposits and alluvium. The two most widespread delposits
bresent,at the site are till and outwash. The till occurs within the
upland of' the site, 'and consists of a dense unsorted mixture ofl rock
fragmenfs and fine gfained materials that has an extremely low

7

permeability ranging from 3.8 x 107/ to 1.4 x 10"’ em/sec. Outwash

occurs along the valley bottom and consists of sand and gravel which

2 46 3.8 x 10" em/sec.

has a high permeability ranging from 7.0 x 10"
Groundwater occurs at the site at depths varying from 5 to 30 feet
below the land surface. The groundwater flows preaominantly in an

% 0 8.13 x 107

eastward direction at a velocity ranging from 2.2 x 10
ft/day within the glacial tili to 8 to 43 ft/day within the outwash. The
groundwater may discharge locally into the. wetlands or Carlin Creek
‘but most of the groundwater flows beneath tﬁese diSchar:ge ‘pd_ints and
discharges into the Sdsquehanna. River.

" *The groundwater quality upgradient to most of the indust‘rfal park
is generally of good drinking water quality, contains a moderate amount
of dissolved solids and hardness, and is relatively low in iron,'chlorid'e
and “heavy metal content. On the other hand, the -downgradient
groundwater quality at the central and northern sections of the indus-

trial park is not of suitable quality for drinking water. The

groundwater quality in the central part of the site is downgradient from
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the lower landfill and contains elevated levels of manganese, meréury,
‘and iron. The downgradient groundwater quality at the northern part
of the industrial park contains elevated levels of sulfate, iron,
manganese and TOC which may be attributed to impacts from the upper
landfill.

Potential well yields from ‘the glacial till and bedrock are estimated
to be less than 10 gpm and therefore are not _sufficient for industrial
purposes. However, the potential well yields from outwash are estimat-
ed to raﬁge from 10 to 500 gpm which is sufficient for most industrial
supplies. Because the groundWater quality at the central and northern
-sections of the industrial park does not meet drinking water quality,
‘the gr'oundwat.er should be used only as a source of cooling or process
water and not as a source of drinking water.

The subsurface geologic conditions across most of the industrial
park are suitable for most construction purposes. The glacial till has a
high bearing strength and deep water table; the outwash deposit has a
high bearing strength and variable water table within ten feet of the
surface. The least suitable areas are those underlain by alluviam or
lacustrine silt and clay that have a low bearing strength and a water
table close to the land surface.

Surface water drainage “from the afea ‘north- of "Carlin Road has a
potential for récharging the :groundwater that -Asup.plies water to the
Town of Conkiin Well No. 3. As-.a result,A any accidental chemical
discharges from an industry located within this area could have a '

potential for impacting the quality of the Town of Conklin's water

supply.
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The area underlain by outwash deposits is highly susceptible to

- groundwater contamination and is a recharge area for the aquifer that

supplies water to the homeowners along Route 7. Therefore, any

accidental

industrial discharges within this area would have a high

potential for impacting nearby groundwater supplies.

5.02 Recommendations

1.

The hydrogeologic investigations at the industrial park site
"have revealed that the dpper and lower landfills have impact-

.ed groundwater quality and may have impacted the surface

water quality of Carlin Creek. As a result, we recommend to
implement the landfill remedial measures previoﬁsly included
within tﬁe Phase | Hydrogeologic Investigation. These reme-
dial measures include: 1) installing low perméabil‘ity covers
on the upper and lower landfills to minimize leachate gen-
eration, 2) replacing the homeowner water supplies that are
downgradient from the lower landfill, and 3) conduéting
groundyvater'and surface water monitoring to évaluate the
long-term impacts from the landfills.

Industrial development controls are recommended for the area

" north of Carlin Road and for the area underlain by outwash

deposits. These areas .are recharge areas for the aquifer
that supplies water to the Town of'Conklin Well No. 3 and the
homeowners along Route 7. Any industrial development within
either .of thesé areas should meet the following réquirements:
1) any industry located wi'thin these'areas shall develop a

groundwater monitoi‘ing program, and 2) any industry that is
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3)

4)

a major user of hazardous materials shall be restricted from

‘these areas unless the facility is designed in accordance with

NYSDEC Guidelines for State of the Art Technology for the
Storage of Hazardous Liquids (NYSDEC, 1983) in order to
prevent leaks and spills from occurring. The major users of
hézardous materials shall include at @ minimum 1) any:

permitted hazardous - waste facility as  defined under the

" Resource Conservation and Recovery Act (RCRA), 2). any

‘bulk petroleum storage facility as defined under 6 NYCRR

Part 612 and 3) any underground or aboveground storage
facility . with a capacity of 1,000 gallons or more used for the

storage of hazardous substances.

Adaitional field investigations are recommended to be
conducted within the outwash deposits to determine the maxi-
mum vyield of grdundwatef' supplies that can be developed for .
industrial and consumptive use. These. field‘ir‘we‘stiga'tions
include installing test wells and conducting aquifer perfor-
mance tests. Due to the unsuitable groundwater quality
within the central and northern sections of the industrial
park, it is recommended that ‘groundwater -supplies . developed

within these areas not-be used for drihking water purposes.

‘More  detailed geotechnical testing ‘is ‘recommended where

heavy construction is anticipated within areas that have
severe general construction limitations. This inciudes the -

areas that are underlain by alluvial deposits or lacustrine
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silts and clays. The geotechnical testing may include test
!
drilling, standard penetration tests and laboratory testing for

compaction, atterburg limits and shrink/swell potential.
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TABLE 1
BROOME COUNTY INDUSTRIAL PARK
GROUNDWATER MONITORING WELL DATA

o ' ‘ o _ Groundwater
Well Grade _ Top of Steel Top of PVC Well Depth Elevations
No. ) Elevation - Casing Elevation Casing Elevation Below Grade 12/20/84
1 944.4 947.41 947.30 - 60 - 943,16
2 914.8 . 916.16 / 915.93 45 909.84
3 885.8 : : 889.20 889.11 20 885.60
4 890.9 - 893.58 893.42 - 20 , 886.80
5 860.31 860.31 860.24 - 33.5 853.86
6 868.8 : 868.82 868.59 17.9 865.59
1 865.2 ' . 868.37 . 868.27 _ 25 856.22
8 860.2 860.24 . 860.08 18 , 853.89
9 861.3 ‘ 864.21 864.11 18 ‘ 854.66
10 863.8 863.76 863.47 ‘ 18 855.29
11 896.2 . i 898.97 898.82 30.5 890.77
12 898.6 , ‘ 901.62 901.51 16 889.17
13 865.7 868.62 : 868.55 15 - 860.07
14 914.8 917.25 .  917.14 15 ---
15 873.8 876.62 876.49 18 ---
16 .- ‘ T —-- . --- 2.5 .-
17 948.46 950.89 950. 38 30 947.06
18 861.00 4 . 863.37 862.74 15 859.97
19 1912.39 - 914,94 A 914.61 31.5 908.89

20

887.89 - 890.05° : 889.64 - 20.5 ‘ 885.70




YABLE 2

BROOME COUNTY INDUSTRIAL PARK
WATER QUALITY DATA
(values are in mg/1)

Surface Water

Groundwater
Location Well 17 Well 18 Well 19 Well 20 SW A
pH : 6.7 - 6.2 6.1 6.7 5.8
SPCOND ' 250. 170. 330. 170. 46.
coD . 180, 420. 15. 50. : 74.
Total Dissolved .

Solids 200, ~ 260. 210 190. 80.
Calcium 33. ' 25. 57 34, 8.8
Magnesium 9.0 5.0 12 4.7 1.8
Hardness 120. 83. 190. 100. 29.
Sulfate 22. 380. 32. 49, 32.
Chloride 3. 19. 1. 2. 1.
Nitrate 0.01 0.40 0.01 0.07 0.01
Aluminum 0.5 0.5 0.5 0.5 0.5
Arsenic 0.01 0.01 0.01 0.01 0.01
Barium 0.1 0.1 0.1 0.1 0.1
Cadmium 0.01 0.01 0.01 0.01 0.01
Chromium-Hex . .05 .05 .05 .05 .05
Copper 0.01 0.01 0.01 0.01 0.01
Cyanide 0.05 0.05 0.05 0.05 0.05
Iron 0.02 2.7 0.01 0.03 0.05
Lead 0.01 0.01 0.01 0.01 0.01
Manganese 1.4 4.1 0.46 0.43 0.13
Mercury 0.0005 0.0005 0.0005 - 0.0005 - 0,
Nickel - .03 0.07 0.09 0.09 0.09
Selenium - 0.01- 0.01 0.01 0.01 0.01
Silver 0.01 0.01 0.01 0.01 0.01
Sodium 10.0 6.7 14, 1.8 0.7
Zinc 0.01 0.02 0.01 0.01 0.01
Total Organic Carbon 35. 139, 10. 13. 33.
BODS - --- --- -—- 1.
TURB (Lab) -—- - --- --- 15.
TURB (Secchi Disc)

Pond depth/dis- 1'/6"

. appearance depth _ )
Dissolved Oxygen 6"/14.3
sample depth/D.0. - 13"/14.9

SW B SW C
6.3 6.4
46. 45,
170. 110
140. 130.
9.3 11.
1.7 2.3
30. 37.
25. 34,
1. 1.
0.02 0.01
0.5 0.5
0.01 0.01
0.1 0.1
0.01 0.01
.05 0.5
0.01 0.01.
0.05 0.05
0.04 0.05
0.01 0.01:
0.19 0.21
0.0005 0.0005
0.07 0.07
0.01 0.01
0.01 0.01
1.1 1.1
0.02 0.02
55. 35,
1. 1.
120. 15.
2'/8" 2'/8"
8"/14.9 8°/17.0
16"/12.7 16"/15.7
30"/15.0  30"/15.6



TABLE 3

Groundwater Quality Within the Aquifers of the Susquehanna River Basin in New York State

*

Temperature
Silica

Iron

Manganese
Calcium
Magnesium
Sodium

~ Potassium
Bicarbonate
Sulfate

Chloride
Fluoride

Nitrate
Dissolved Solids
Calcium and Magnesium
Alkalinity

pH.

‘Color

*Values tabulated are taken from a frequency distribution of reported chemical analysis of well water.

Good (G), medium (M) and poor (P) refer to values equaled or exceeded for 75, 50 and 25 percent of available analyses,

respectively.

Glacial TiN
and Bedrock

(valyes in mg/1) (from Hollyday, 1969)

Lacustrine Deposits

p G
53 47
15 6.8
1.8 .03
0
a5
6.0
6.6
1.1
150
25
7.8
.05
.24
190
150
130 130
7.4
1

Outwash Deposits

M
50

7.4
.06

=]
oS0

Q=



~ Vinyl Chloride
Benzene
Chioroform

Trichloroethylene -

*If iron and manganese are both present, the total concentrat1on of both

TABLE 4

NYSDOH

Drinking Water
Standards/Maximum

'NEW YORK STATE WATER QUALITY STANDARDS

NYSDEC

Class GA Groundwater
Standards/Maximum
Allowable Concentration

§ 06 9 &

Parameter Contaminant Level
Arsenic (As) .05 mg/1
Barium (Ba) 1.0 mg/1
Cadmium (Cd) .01 mg/1
Chloride (C1) 250. mg/1
Chromium (Cr) .05 mg/1
Copper (Cu) 1.0 mg/1
Cyanide (CN) - -

Fluoride (F) 2.2 mg/1
Foaming Agents

Iron (Fe) 3*  mg/1
Lead (Pb) .05 mg/1
Manganese (Mn) .3* mg/1
Mercury (Hg) .002 mg/1
Nitrate (N) 10. mg/1
Phenols - -

Selenium (Se) .01 mg/1
Silver (As) .05 mg/1
Sulfate (504) 250. mg/1
Zinc (Zn) 5.0 mg/1
pH Range - -

Chlordane

Endrin .0002 mg/1
Heptachlor - -
‘Lindane .004 mg/1

- Methoxychlor .1 mg/1

Toxaphene .005 mg/1
2,4- D1ch1orophenoxyacet1c Acid .1 mg/1
- 2,4,5- Tr1ch1orophenoxyprop]or1c - .01 mg/1

Ac1d ’

.025 mg/1
1.0 mg/1
.01 mg/1
250. mg/]
.05 mg/1
1.0 mg/1
.2 mg/l
1.5 mg/1
.5 mg/l
.3 mg/1
.025 mg/
.3 mg/1l
.002 mg/1
10.0 mg/1
.001 mg/1
.02 mg/1
.05 mg/1
. 250. mg/1
5. mg/1
6.5 - 8.5
.1 ug/l

- not detectab]e

not detectable
not detectable
35. ug/1
not detectable
4.4 ug/l
.26 ug/1
5 ug/1
not detectable
100 ug/1
10 ug/i

substances should not exceed 0.5 milligrams per liter.
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APPENDIX A
- WATER QUALITY DATA FROM
PHASE | HYDROGEOLOCGIC I'NVESTIGATION.
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APPENDIX B
TEST BORING LOGS/WELL DETAILS
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PROJECT
LOCATION
DATE STARTED

Broome County !ndustrial Park

TEST BORING LOG

Conklin, New York

7/27/83

DATE COMPLETED

FISHER ROAD

EAST SYRACUSE, N.Y. 13057

HOLE NO. B-1-83-494
SURF. EL.
7/28/83 ~JoBNO. 8396

GROUND WATER DEPTH

N .0
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING WHILE DRILLING %ieg Note)
30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
REMOVED 10.5' (12 Hours)
C — NO. OF BLOWS TO DRIVE CASING 12" Wi # HAMMER FALLING 'AFTER CASING
[ ] P ) .
IOR % CORE RECOVERY REMOVED 11.8"
CASING TYPE - HOLLOW STEM AUGER SHEET 7 OF 2
File #2773.002
o
tél ‘!'.!‘ sgmslée . STRATA
DEPTH | SAMPLE\SS| C |Recorp | M DESCRIPTION OF MATERIAL CHANGE
0.0'-| 1 3/3 Brown dry very stiff SILT, little fine
2.0' 10/19; 191 gravel, trace fine to medium sand - ;
j ; '
i |
5.0 1 | : 5.0
5.0'-| 2 VT Brown dry hard SILT, little fine to
1.0' : _16/10;: 60| coarse sand, trace fine to coarse
gravel, trace clay
10.0 _ :
10.0'-1 3 34/35!
12.0' 22/29i 57
i —
15,0 | . i , 15.0°
15.0'-] & 20/22; Brown moist hard SILT, little clay,
17.0! - 24/257 46| 1ittle fine to coarse sand, trace fine
| : gravel
20.0 j 1
20.0'~] 5 12/14
22.0’ 20/25| 34 -
]
25-0 J : - - ‘._,"‘-250'0!
. 25.0'-] &1 9/11 | Gray moist very stiff to hard SILT, I
27.0' ! 18/501 29! little clay, little fine to coarse
| sand, little fine-to medium gravel
30,0
. 30.0'= 7 7/9 L
32.0° 15/16| 24 |
35, - | ) 35.0" |
WL | 35.0'-| 8 . 12/24 Gray wet hard SILT, trace fine to i
37.0' 22/24| 46i coarse sand
4o.0




pam FISHER ROAD

LUOl'Fﬁnc TEST BORING LOG EAST SYRACUSE, N.Y. 13057
PROJECT Broome County Industrial Park : HOLE NO. B-1-83-494
: Conklin, New York . )
LOCATION . " SURF. EL.
DATE STARTED 7/27/83  DATE COMPLETED 7/28/83 JosNO. 839
GROUND WATER DEPTH
WHILE DRILLING 35.0'
N — NO. OF BLOWS TO DRIVE SAMPLER 12° W/140# HAMMER FALLING (See Note)
30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
REMOVED 10.5' (12 Hours)
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
- pu—
IOR % CORE RECOVERY REMOVED 1.8
CASING TYPE - HOLLOW STEM AUGER - - SHEET 2 OF 2 ’
File #2773.002
-4 1 ¢ ' ,
R E AR sTRATA
DEPTH L ss| C N DESCRIPTION OF MATERIAL CHANGE
. DEPTH |25 RECORD DEPTH
nZ PER 6" .
40.0'- 9 9/11 Gray moist very stitt SILT, Tittle
42.0' i 18/18! 2 clay, -little fine to coarse sand,
| little fine gravel -
5.0 I - - . bs.0!
r_ﬁi;g{z 19_;___i_ﬂ;511; Gray moist very stiff SILT, trace fine
47.0° H '"14/19] 26| to coarse sand, trace clay
fom—
50.0 ; . 50.0'
S0.0'- 11 9/21 | Gray wet to moist hard SiLT, little
52.0' i " o4/25! Lg| clay, little fine to coarse sand,
» L ; little fine gravel
| 55,0 I
| 55.0'-[12 ; __. 17/23
l { 87.0' | _ i . 27/271 50
! 60.0 . )
! 60.0'-]13 13/34} . _ 61.0"
! 61.6' | | 100/100- Bray moist hard silty sandy weathered
i : Kl SHALE , :
g i - Bottom of Boring 61.6'
| 65.0 o '
rﬁ T Notes: Installed observation well to
L ! . 60.0' on completion of boring.
Driller noted wet seams below
4o.0°. : '
;
I i I
1
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' ' parratt - FISHER ROAD
' m Luolﬁ':mc TEST BORING LOG EAST SYRACUSE, N.Y. 13057
PROJECT Broome County Industrial Park HOLE NO. B-2-83-495
' Conklin, New York
LOCATION : SURF. EL.
DATE STARTED 7/28/83  DATE COMPLETED 7/29/83 JoB No. 8396
. : GROUND WATER DEETH.
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING WHILE DRILLING 4.0
30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
REMOVED 16.0"
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
JOR — % CORE R;covsaY AEMOVED 5.0"
CASING TYPE - HOLLOW STEM AUGER _ SHEET 10OF 2
File #2773.002
DRILLER'S FIELD LOG
s v STRATA
DEPTH | SAMPLE 82| ¢ |a2noRD| N DESCRIPTION OF MATERIAL CHANGE
%g PER 6° : DEPTH
0.0'- 1 5/10 Brown moist medium dense fine to coarsq
2.0 15/12 2c] SAND, fine to coarse GRAVEL and SILT
2.0'- | 2 /8 !
wL 4.0° 8/12 | 16
5.0 L.0'- 1 3.1 12/12 5.0
6.0 ; i 21/13 ' 33, REFUSE
6.0'- | &4 : FI5/17
8.0° : T 10/13 | 2
8.0'- | 5 | 15/10 |
10.0 [10.0' : 11/12 | 21
10.0'- 6 . 8/2 |
12.0! % L/h 6
12.0'- | 7! 16/8 |
14.0! l 10/5 18
5.0 14,0'- ] 8 i - 8/10
16.0' : I 10/20 ; 20
16.0'- | 9 ;.  21/23
18.0' i | 19/30 | 42|
18.0' |10 | 75-.0"
20.0 .
20.0'- |11 ! 18/12 .
22.0° ! 10/35 | 22 :
22.0'- [12 20/50-
22.9' | At .
©25.0 [24.0'- {13 24/17 i
26.0°" L 47/15 | 64: , : . :
26.0'~ | 14 L3 - - - -
28.0° 7/16 | 10 . .
28.0'- 115 1 13/14 I
30.0 130.0' . 1416 | 28] R DR
i 30.0'- 116 ! 12/14 I R D
32.0' : 16/20.] 30 _ 32.0'
32.0'= 117 ] ~ 8/9 Gray wet very stiff to hard SILT, some|
ETWY | 10/12 | 19| clay, some fine to coarse sand )
- 35.0 ' R ' ,
35.0'- 18] | 12718 .
37.0° % 20717 I IO R
| . 39.0' |
40.0 }n —




‘ ' FISHER ROAD

' wol'Fﬁnc TEST BORING LOG EAST SYRACUSE, N.Y. 13057
PROJECT Broome County industrial Park HOLE NO. B-2-83-4395
LOCATION Conklin, New York SURF. EL.
DATE STARTED 7/28/83 DATE COMPLETED 7/29/83 JoBNO. 8396

‘é o GROUND WATER DEPTH
* WHILE DRILLING 4.0
N — NO. OF BLOWS TO DRIVE SAMPLER 127 W/140# HAMMER FALLING
. 30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
E REMOVED 16.0!
; C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
' JOR — % CORE RECOVERY v REMOVED 5.0
g CASING TYPE - HOLLOW STEM AUGER . SHEET 2 OF 2
. File #2773.002
DRILLER'S FIELD LOG _
Jwg SAMPLE
; - DRIVE STRATA
DEPTH | SAMPLEIS S C 'gecorp| N DESCRIPTION OF MATERIAL CHANGE
DEPTH |25 DEPTH
: <2 PER 6°
' { 40.0'~- [ 19 21/26 Gray dry hard SILT and SHALE GRAVEL
: L1.5! 32 58 - ‘ : i
é 45.0 - .
1 - -
hS.O' 19 | | 32/ ; Bottom of Boring 1 45.3°
45.8 : .3
g l i Note: Installed observation well to
50.0 . 45.0' on completion of boring.
-
£ i ' ‘
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FISHER ROAD

wotﬁﬁm TEST BORING LOG EAST SYRACUSE, N.Y 13057
PROJECT Broome County industrial Park HOLE NO. B-L4-83-497
LOCATION Conklin, New York , SURF. EL.

DATE STARTED 7/29/83 DATE COMPLETED 8/1/83 JOBNO. 8396
, GROUND WATER DEPTH
- : ' RILLIN
N — NO. OF BLOWS TO DRIVE SAMPLER 12 W/140# HAMMER FALLING WHILE DRILLING
30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING )
' REMOVED 13.6' (72 Hours)
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
°JOR — % CORE RECOVERY
IOR — % CORE RE REMOVED 13.6'

SHEET 1 OF 1
File #2773.002

CASING TYPE - HOLLOW STEM AUGER

g ee— po e s e e -
| ‘Wl SAMPLE T STRATA
DEPTH |SAMPLE (&5 ¢ " oroon| N | DESCRIPTION OF MATERIAL CHANGE
' fnZ i PER 6" L‘ :
- 19T 1~ 3/5 |~ i Brown dry stiff SILT, Tittie fine to
A 2.9'1 . L :_ ”_8[_8_{'__'1;1; coarse sand, trace fine gravel
AR B - +' "' 4.0'
5.0 r i . ) ¥ __7—:_4 Gray-brown wet stiff SILT, some fine ’
! _ 5.00- 2 ,-9/13—:____; to coarse sand, little fine gravel,
:  7.0' - 1/3 | 14, trace clay
- - : - -—‘
oo s - = : '
. 10.0 R L
i 10'=13", 3A_ . 2/5 , . 11.0'
! [11"‘-2-"1‘ 3B " 13/15__18; Brown wet medium dense fine to coarse :
' ' . SAND and fine to medium GRAVEL, some
T : + — 4
VLL_ _ R ;"-__‘ silt -
- ‘5-0 ...* - ee e ——
15.0'-_ 4 9/11%
1.0 18/20( 2
' - Jo— .4'
- - . - - - .
0.0 T MT B R UATR 20.0°
., 20.0'-:_5 _ .. _ Lk | Brown-gray wet stiff SILT
22,00 1 L. _5/8 9 :
. —TT: L i Bottom of Boring 22.0'
I AU ! i ; ‘ ‘
}_25.0 :__ ___Z_ i 1 i . Note: Installed observation well to
L - R P 20.0' on completion of boring. |
i =1 § | ' | ;
t _— : i
! T
! :
| :
; .
! 1
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PROJECT
LOCATION

DATE STARTED

matt
Dol T

Broome County Industrial Park

Conklin, New York

7/29/83

FISHER ROAD
TEST BORING LOG EAST SYRACUSE, N.Y. 13057
HOLE NO. B-3-83-496
SURF. EL.
7/29/83 JOBNO. 8396

DATE COMPLETED

GROUND WATER DEPTH

' WHILE DRILLING Wet
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING
30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
REMOVED Wet
C = NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
. — 5
IOR % CORE RECOVERY- REMOVED Wet
CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1
File #2773.002
w SAMPLE
PLE|B® DRIVE STRATA
DEPTH | SEMPLEISS | recorp | N DESCRIPTION OF MATERIAL CHANGE ;
=3 BER 6° DEPTH
0.0'-] 1 2/3 Brown dry moist fine SAND, little silt .
7.0 %76 | 7 S 1.5
} Brown dry stiff SILT, little fine sand ]
—
2.0 i — 5.0
5.0'-] 2 i 6/10 Brown moist to wet very stiff SILT,
7.0 ! 9/10] 19! little fine sand, little shale gravel,
; trace clay
o .
10.0 4; 1 _ 10.0°
10.0'-] 3, ! 3/5 Gray wet stiff SILT -
12.0° 5/5 | 10 |
15.0 —— I
o 15.0'=i 4 3/5
17.0' 575 9
.. 20.0
20.0'-| § 474
22.0! 474 8 : -
‘ | Bottom of Boring 22.0%
25-0 Note: Installed observation well to

20.0' on completion of boring.
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TEST BORING LOG

FISHER ROAD

EAST SYRACUSE, N.Y. 13057
| PROJECT Broome County Industrial Park HOLE NO. B-5-83-498
li N Y
LOCATION Conklin, New York SURF. EL.
DATE STARTED 8/1/83  DATE COMPLETED 8/1/83 JoBNO. 8396

GROUND WATER DEPTH

WHILE DRILLING 7.0
N — NO. OF BLOWS TO DRIVE SAMPLER 12° W/140# HAMMER FALLING
30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
REMOVED 8.7"
C — NO. OF BLOWS TO DRIVE CASING 12° W/ # HAMMER FALLING AFTER CASING
- -
IOR % CORE RECOVERY REMOVED 7.6
CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 2
File #2773.002
T« PLE
Wl SAMUE . STRATA
DEPTH sgs";‘,?r‘f‘zzs 'RECORD | N DESCRIPTION OF MATERIAL CHANGE
&2 PER 6" DEPTH
0.0'4 1 | 3/3 Brown dry loose fine to coarse GRAVEL,
2.0 . 6/6 9, little fine to coarse sand, little silg
T -
5.0 e I 5.0
5.0'< _2_____;T__ /2 ___ Brown dry very dense fine to coarse
WL ( 7.0—'—1 LO/40. 69] SAND and fine to coarse GRAVEL, little
4. __L — _, silt
| 10.0_ 5 R R S _ 10.0"
10.0°1 3 e _khos211 ! Gray wet dense coarse to fine SAND and
12.0' | i 18/25, 391 fine to coarse GRAVEL, some silt
SO
: 15.9- .y.._ ._._—‘.--_., . -— ?—-—-__‘_ —
< 1516 W T 1571 — 16.0°
‘;_1_.6':_1.7.4_-45_3,__._; 14/13] 26| Brown wet medium dense fine to coarse
R S *__- SAND and fine to coarse GRAVEL, little
' 20.0 _____,_p e silt 18.0°
r €Y.V | Brown wet stiff SILT, trace clay lenses
: 2000 5~ T 5/7 . :
. 22.0' | | 8/8 {15 :
, A ;
! i
! 25.0 | | 25.0' |
| 25.07-] & : 4/5 Brown wet medium dense fine to coarse T
; 27.0! ; 8/9 | 13] SAND and fine to medium GRAVEL, little|
| | silt - | 26.5'] .
Gray wet stiff SILT S
30.0 1,
0-30.5'| 7A 6/1k4 _ , 30.57 4
0.5-32'| 7B 18/20] 32 Gray wet dense fine to coarse SAND, |-
: SILT and fine to medium GRAVEL’ i
3500 * . __. ’_35-01
35.0'-] 8 20/27 Gray moist very dense fine to coarse - |- --
37.0° 63/92| 90| SAND, some fine to medium gravel; e e
little silt I
40.0




~ jp= pamat M~ 1A~  FISHERROAD
. Lﬁ wolffinc

poHwp

PROJECT
LOCATION
DATE STARTED

N — NO. OF BLOWS TO DRIVE SAMPLER 12* WI140#:§HAMMER FALLING
30" — ASTM D-1586, STANDARD PENETRATION TEST

Broome County

TEST BORING LOG

Conklin, New York

8/1/83

Industrial Park

DATE COMPLETED

EAST SYRACUSE, N.Y. 13057

HOLE NO. B-5-83-498
SURF. EL.
8/1/83 JOBNO. B39

GROUND WATER DEPTH
WHILE DRILLING  7.0'

BEFORE CASING

; REMOVED 8.7
C — NO. OF BLOWS TO DRIVE CASING 12" W/ 1 # HAMMER FALLING AFTER CASING
[ ] - R R )
IOR % CORE RECOVERY REMOVED 7.6
CASING TYPE - HOLLOW STEM AUGER i SHEET 2 OF 2
. File #2773.002
——T—— i, :
wh! o sAMPLE| | STRATA
DEPTH | SAMPLE: S S| ¢ ! , DESCRIPTION OF MATERIAL CHANGE
DEPTH ;25 ~ .RECORD:
G2, | PER6" ! : DEPTH
40.0'-1 9 @ . 6L4/47; Gray moist very dense fine to coarse ,
! 2.0' 1 1 _ . _L6/LBT 93] SAND, some fine to medium gravel, :
I i : ‘ i little silt |
: et 4 :
| R — 1T Botitom of Boring §2.0'
i [05.0 —— 1 ' | :
' o T T " Note: |Installed observation well to
: - 'ﬂ _____ i i 33.5' on completion of boring.
| T L .
; ' - ——1———‘
i ]
; |, -— =t ._,’,_.A.-T_.__. . ,___‘
r— — e e el — ] ) kY
P—— ——— e — - ———— -—.-—-‘ v
- . — .- .-4_ —_— e - \
Rt TR il -:-
ST ,
S S
— ek e e — e —_ i
i ! B R
i : f T
2 T
i I
b !




PROJECT

LOCATION
DATE STARTED

rratt
Lp.UaO Hfinc

Broome County iIndustrial Park
Conklin, New York

8/2/83

FISHER ROAD
TEST BORING LOG EAST SYRACUSE, N.Y. 13057
HOLE NO. B-6-83-499
SURF. EL.
8/2/83 JOBNO. 8396

DATE COMPLETED

GROUND WATER DEPTH

WHILE DRILLING 7.7'
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING
30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
REMOVED 8.4
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
. -9
IOR % CORE RECOVERY REMOVED 8.2
CASING TYPE - HOLLOW STEM AUGER SHEET ! oOF 1
File #2773.002
r -
| af| [spunie
| DEPTH |SAMPLE S 51 ¢ N 'DESCRIPTION OF MATERIAL CHANGE
. DEPTH |=3| © |RECORD - A
{ NZ PER 6"
P 0.0'~f 1! 4/6 Brown dry medium dense fine to medium
; i 2.0' 6/7 | 12] GRAVEL, little fine to coarse sand,

: ] L little silt -
L 5.0 [T 1 T A 5.0
©5,0'=l 27 3/5 | ; Brown moist medium dense fine to coarse

' VL!__- 7.0' 7/7 lll SAND, some silt, some fine to medium |
‘ < : ! gravel
i - I 9.0
. 10.0 1 : L : Gray wet dense to very dense fine to
!_ . 10.0'= 3 9/25 . coarse GRAVEL, some fine to coarse sand
! 12.0° 26/21] 51! little silt :
i
! ! .

5.0 . _ . _—:- ; : !

_15.0'~ &b . .. 20/47
P 17.0' [ ;- 27/49] 74

 20.0 [ .
. 1.20.0'-] S 27/27 y
: 22.0! 2B8/27| 55
% |

25.0 _ 1
| 25.0'-} 6 | 36/41
! . 27.0' 42/371 83 - _
o Bottom of Boring 27.0"

30.0 Note: Installed observation well to -

17.9* on completion of boring. |




parratt

TEST BORING LOG

FISHER ROAD

B-8~83-501

wolffinc EAST SYRACUSE, N.Y. 13057
PROJECT Broome County Industrial Park HOLE NO.
klin, New York
LOCATION Conklin, New Yor SURF. EL.

DATE STARTED 8/2/83

DATE COMPLETED

8/2/83 " JOBNO. 839

GROUND WATER DEPTH

Note: Installed observation well to '

18.0!' on completion of boring.

WHILE DRILLING 7.0’
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/1408 HAMMER FALLING .
30" — ASTM D-1586, STANDARD PENETRATION TEST SEZOO%EESASING
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
L4 pu— )
IOR — % CORE RECOVERY REMOVED 4.6
CASING TYPE - HOLLON STEM AUGER SHEET 1 QF 1
File #2773.002
DRITIER'S FIELD 10G. _ - -
LG .
S5 o~
DEPTH | SAMPLE &< pecorp | N DESCRIPTION OF MATERIAL CHANGE
DEPTH [251 ~ | DEPTH
¢ Nz | PER&" ! o -
i i iBrown dry fine to coarse GRAVEL, little
; fine to coarse sand, little silt
» ‘ — —
, 5.0 R P - 5.0
3 } i % ‘Brown dry fine to coarse SAND, little
: HL! ] N ! | silt, little fine gravel -
f T
; — ———— ‘
L 10.0 I T T ] ! 4 10.0°
! L ! i ‘Brown wet fine GRAVEL, little fine to
! o . : {coarse sand, trace silt
e —— — :
= - -
e — e —
1 5 .0 ' . B .
——— T_ - - ..qi—- - - - -—.—
; —— b
| 18.07=" 1 T TTAs/0 [ 19.0°
: 20.0 f20.0* | | i 8/9 18 \Brown wet very stiff SILT little clay, |
| R B trace fine sand
' oo v Bottom of Boring- 20.0°
: T ;
Sl
i




FISHER ROAD

TEST BORING LOG EAST SYRACUSE, N.Y. 13057
PROJECT Broome County lndustrial Park ‘HOLENO. B-7
LOCATION Conklin, New York SURF. EL.
DATE STARTED . 8/2/83 DATE COMPLETED . 8/2/83 JOB NO. 8396

GROUND WATER DEPTH

' RILLING 13.0"
N — NO. OF BLOWS TO DRIVE SAMPLER 12° W/140# HAMMER FALLING WHILE D 3

30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING

REMOVED 21. 4
C — NO. OF BLQVVS TO DRIVE CASING 12° W/ # HAMMER FALLING AFTER CASING
IOR — % CORE RECOVERY REMOVED 13. 4
CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1
File #2773.002
DRILIER'S FIELDl L(éG1 — :
b’ SEMELE STRATA
DEPTH |SAMPLE 25, ¢ N DESCRIPTION OF MATERIAL CHANGE
DEPTH |23 i RECORD DEPTH
hZ PER 6"
0.0'=1] 1 } 6/13 Brown moist dense fine GRAVEL, little
2.0 1T 1 1_22/22 | 3_5-' fine to coarse sand, trace silt
z.o'-l 2 iNo [10/5_ | |
. h.o! lRec. 5/2 10 4.0"
s.0 o= 3T L b/6 1 eFose
; L 6.0" — - 6/15= 12 "~ 6.0
i 6.0~ L 35/9 | __{Brown wet medium dense fine GRAVEL,
’ [_5;0'_ R 7A L little fine to coarse sand, little
P 8.0-T 5 W ;_,s.n, little refuse
10.0 30,00 | " 187 1k,
[10.0'~- | 6 . i6/3 ;
! ‘12,00 1 _ i 1 3/6 1 6
LWL ;12.0'- 7 T 7/8 — : 13.0'
| tqb.0' o L L 20/21 : 28, Brown wet very dense fine to coarse
;_._‘5-.9_.;"_119_-(1': 8" __i32/33] _GRAVEL, little silt, little fine to
. i 16.0' | 't _A_*_32/3‘0 * 5_coarse sand, trace clay
M6.0'- T 9 ;. ' 34/L2 !
! 18.0' .. _hb/6
: L L _ _+ - o 19.0°
i 20.0 . HE Brown dry very dense fine to coarse
| 20.0'= 110 : | 21/h2 SAND, some silt, little fine gravel
! 22.0' : j~ 7! 56/69 | 98 - |
; - . : A ,
| 25.0 P o . . .1 25.0°
; 26.0'- 111 | L 31/ Brown dry to wet very dense fine to
o 26,5 : 84 125 i coarse SAND, some silt, little fine i
| gravel . : _
d Bottom of Boring ' 26.5"
30.0 A . o
Note: Installed observation well to | |}
21.0' on completion of boring. | R




FISHER ROAD

LUOI’Fﬁnc TEST BORING LOG EAST SYRACUSE, N.Y. 13057
PROJECT Broome County lndustrial Park HOLE NO. B-9-83-502
LOCATION Conklin, New York SURF. EL
DATE STARTED 8/3/83 DATE COMPLETED 8/3/83 JOBNO. 8396

N — NO. OF BLOWS TO

DRIVE SAMPLER 12" W/140# HAMMER FALLING

30" — ASTM D-1586, STANDARD PENETRATION TEST

GROUND WATER DEPTH
WHILE DRILLING  3- o

BEFORE CASING

REMOVED .0
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
L4 -— O
IOR % CORE BECOVERY REMOVED 6.3
CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1 .
File #2773.002
« ——— e x - - - - . e i - - -— ww e e =
 lugl  isamee - STRATA
DEPTH S;E“;ﬁ,f '&£Si C jpecoro! N 'DESCRIPTION OF MATERIAL CHANGE
0.0'- 1 :L 1/3 Brown dry loose fine to coarse GRAVEL,
2.0° ; L 5/7 8] little fine to coarse sand, little ]
A _ silt 3.0°
I % i — Brown dry to wet very dense to dense
—2-0 s — ' ! fine to coarse GRAVEL and fine to
; 5.0'- 2 - 21/34 __ coarse SAND, little silt
: 7.0' + _ 33/47 67,
! —_ P
LWL T i
L 10.0 S S ]
‘ 10,0'= 3 - . 18/21L |
| 2.0 ©  19/19
—— = ¢ -
_18.0. 0 . —h o s —
L 16,0 b, 31/22:
7.0t o L [ 37] o
S U S J | 18.0°
‘ 3 - i | _1 Brown wet stiff SILT, trace fine sand
|_20.0 | |
. 20.0'=: 5 . 5/1
'@ 22.0' } /10! 16
i ;
| 25.0 - : | '25.0°
A | 25.0'=1 6 4/5 Brown wet stiff SILT and fine to coarse
! 270" /6 . 10! SAND, trace fine gravel - .| i26.0
Gray wet stiff SILT, trace fine sand- -
Bottom of Boring T 27.0°
30.0 T oT T T T -
_Note: Installed observation well-to— 4- --—
18.5' on completion of borings— |- ---




=
-
-
N
»

lE u.:orFch

Broome County industrial Park

PROJECT
LOCATION

DATE STARTED

Conklin, New York

8/3/83

TEST BORING LOG

DATE COMPLETED

FISHER ROAD

HOLE NO.
SURF. EL.

JoBNO. 8396
GROUND WATER D

8/3/83

EAST SYRACUSE, N.Y. 13057

B-10-83-503

EPTH

|_30.0

Note:

Installed observation well -to- —|-
. 18.3' on completion of boring.- |-

WHILE DRILLING 8.5
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING )
30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING ,
REMOVED 17.3
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
JOR — % CORE RECOVERY REMOVED 8.8
CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1
File #2773.002
« | i
‘ Eg :SS»Q‘.CEE | STRATA
DEPTH | SAMPLEIS S| ¢ | N DESCRIPTION OF MATERIAL CHANGE
wZ: | PERE" i _
0.0'= 1 J . 2/2 | * Brown dry medium stiff SILT, trace
2.0 : ' 3/5 5, fine to medium sand, trace roots 2.51
i St 1’ Brown dry very dense fine to medium
i s.0 [ — 7. T ; GRAVEL and fine to coarse SAND, little
. L 5.0- 2 787311 silt
‘ 7.0’ i 36/43, 67]
A 4 — = — 8.5"
- e f‘“— - ':14 Brown wet medium dense fine to coarse C
‘_LQé '4.._Q_ RS ECREETY ~6/6 f— | SAND, little silt 1.0
: ,ﬂ"'l?-'_’_ 3B: 10/12. 16 Gray wet medium dense to dense fine to
! — ST S ——_ L T SAND and fine to coarse GRAVEL,
: [___.,________ iy little silt
1.0 . _ . _ i .
: R S Y A
i M7.0° 26/21'1'10'8'1
f e - _,'._. - ___1___! _ . 18.0"
i Ll .. —je——} . Brown wet very stiff SILT, trace fine
: 20,0 | oot sand, trace clay lenses
e T -
' 22.0' T 9/7 116
| b
| i -
' 25,0 [ 1T | “25.0°
i 25.0'~} 6 i | _3/3 Brown wet very stiff SILT, trace fine
27 0' ! 5/6 8 sand e -
o i I Bottom of Boring 27.0¢




FISHER ROAD

TEST BQRING LOG EAST SYRACUSE, N.Y. 13057
PROJECT - Broome County Industrial Park HOLE NO. B-11-83-504
: Conklin, New York A
LOCATION SURF. EL.
DATE STARTED 8/3/83 DATE COMPLETED 8/4/83 JoBNO. B39

GROUND WATER DEPTH

. RILLING 13.5'
N — NO. OF BLOWS TO DRIVE SAMPLER 12* W/140# HAMMER FALLING WHILE DRILL

30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
REMOVED 19.7!
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING - AFTER CASING
. -9 RE RECOVERY
/qa % CORE RECOVE , REMOVED 9.7!
CASING TYPE - HOLLOW STEM AUGER ‘ SHEET 1 OF 1

File #2773.002
DRILLER'S FIELD LOG

-
]

ﬁé } SA:;PLE | STRATA
DEPTH | SAMPLEISS| c ingcg’so N | DESCRIPTION OF MATERIAL CHANGE
0.0'- | 1 ' 8/9 'Brown dry medium dense fine to coarse
: 2.0 ; 10/8 . 19:SAND, some fine to medium gravel, littlﬁ
, ' 2.0'- | 2 | _9/9 ., isilt . 2.0!
1 4.0 ; 22/12 . 31 Brown dry to moist medium dense fine to
. 5.0 S ! | medium GRAVEL, little fine to coarse
| £.0'- 1 3 ' W/5 . isand, little silt, little wood 5.0'
; 7.0 t__b/s 9!Gray wet stiff SiLT, some fine to coarse
| 7.0'- | 4 I _3/2 ! _ _sand, little clay, trace organic matter ! 7.8
! 9.0 L/8 | ‘Brown wet stiff SILT, some fine to
(—10.0 coarse sand, some fine gravel, trace
| 10.0'-~ 5 L/s ' clay ) 11.8'
| 12.0° 6/6 _; 11!Gray wet medium dense fine SAND, some
. 15.0 i . IR ' 15.0'
! 15.0'~ | 6 i _16/26 Brown wet dense fine GRAVEL, little silt,
; 17.0° 19/19 b5|little fine to coarse sand, trace clay
[ 20.0 . 8—”0 ' 20.0"
: 20.0°- 7 / Gray wet very stiff SILT, trace cla '
§ 22.0 . 10710 18 lenses, tracz fine sand Y
| 25.0 ‘ |_25.0"
; - 125.0'- g 3/4 Gray wet stiff SILT, little clay, trace!
1 27.0' 5/5 3. fine sand .
30.0 o T -L>"—
30.0'- | 9 2/6 e
32.0° 8/12 | 14 : _ SENNNTEEIEE: 1 R
Gray wet medium dense fine to coarse e
R SAND, some silt, little fine gravel A
35.0 i B
35.0'=- {10 9/12 B
37.0" 18/23 | 30 el Uil R
Bottom of Boring < - -37.00 | T
Note: Installed observation well to R
0.0 L , 30.5' on completion of boring. | --——j—-




PROJECT
LOCATION
DATE STARTED

TEST BORING LOG

Broome County industrial Park
Conklin, New York .

8/4/83

DATE COMPLETED

8/4/83

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

HOLE NO. B-12-83-505
SURF. EL.
JoBNO. 8396

GROUND WATER DEPTH

RILLING 16.0'
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING WHILE DRIL
30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
REMOVED 15.8"
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING
[ -— R '
IOR % CORE RECOVERY REMOVED 8.3
CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1
. File #2773.002
wE]  IsampLe ‘
i i STRATA
DEPTH | SAMPLE |2 ¢ iagg'c‘,’g,, N . DESCRIPTION OF MATERIAL CHANGE
&2 | PER6" DEPTH
0.0'-] 11 . 2/4 Brown dry stiff SILT, trace fine to
2.0’ i 6/6 | 10! coarse sand, trace fine gravel
|
. {
5 . o ; - : ¢ . — 5 . O !
5.0'-] 2 . 10/15; ! Brown dry hard SILT, fine to coarse
7.0° .. 20/21. 35| GRAVEL and fine to coarse SAND
. ) '
T . 8.5
10.0 ! T Brown wet medium stiff SILT, some fine
10-11' | 3A 5 273 | to medium sand, trace clay 11.0°
| 11-12' ; 38 8/121 11! Brown wet medium dense fine to coarse
i ; SAND, some fine to coarse gravel, some
Lo T T T 15.0°
. WL 15.0'-] 4. . 11/15 Brown wet medium dense to dense fine
| 17.0° L 16/19] 31| to coarse SAND and fine to coarse
i U S doo GRAVEL, little silt
l 200 [ 17777
20.0°<] § T . 14/12
_ 22.0° T h/16] 26
i — Bottom of Boring 22.0'
25.0 Iinstalled observation well to ’
: 16.0' on comp.etion of boring.
T el S




FISHER ROAD

TEST BORING LOG EAST SYRACUSE, N.Y. 13057
PROJECT Broome County Industrial Park HOLE NO. B-13-83-506
LOCATION . Conklin, New York SURF. EL
DATE STARTED 8/5/83 DATE COMPLETED  8/5/83 JoBNO. 839

GROUND WATER DEPTH

RILLING .12.0'
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING WHILE DRILLI '

30" — ASTM D-1586, STANDARD PENETRATION TEST , BEFORE CASING

, REMOVED 12.2!
C — NO. OF BLOWS TO DRIVE CASING 12 W/ # HAMMER FALLING AFTER CASING
*IOR — % CORE RECOVERY
IOR — % CORE RECOVE REMOVED 4.5

" SHEET 1 OF 1
File #2773.002

CASING TYPE - HOLLOW STEM AUGER

DRILIER'S FIFLD 10G

| H o1 f ‘
weLE | B  SOMPLE A STRATA
DEPTH S&PTI;_‘; S=| C mecorp| N DESCRIPTION OF MATERIAL CHANGE
0.0'- [ 1 . 4/10 Brown dry medium dense fine to coarse
2.0' . __16/10_. 26 SAND, little silt, trace fine gravel = 2.0
2.0'- | 2 ° P 2/2 "Brown moist loose fine to coarse SAND,
4.0 o 2/2 | bidittle silt, little refuse 4.0'
5.0 h.o'- 13" . 2/3 ‘Brown moist loose fine to coarse SAND,
i 6.0 . /3 _: S5ilittle silt, little fine gravel, little
i 6.0'- | 4 - 3/5__, _ .refuse .
: 8.0' ! - b/h 9! | 8.0
8.0'- | 5 ; 6/6 _____Brown wet medium dense fine to coarse
10.0 [10.0' | ; 6/10 ' 12 :SAND, little silt, trace fine gravel,
10.0'- | 6 i . 26/12 ¢ trace refuse :
R APNY ' 9/9 21 ~ 12.0"
i 12.0'=- ! 7 ¢ . 16/13 ¢ Gray wet medium dense to dense fine to
i 14.0' _ _1 20/26 ! 33 coarse SAND, little fine gravel, little
LIS.O_H_I{;,O‘- C g 1817 T lsiie
.! [6.07 i T 28/27 T 45, . .
! S l Bottom of Boring - 16.0
' __*__+ -
' | | Note: Installed observation well to
| 20.0 I : 15.0' on completion of boring.
—
i - _
! L
.
| ——i-
T




TEST BORING LOG

PROJECT
LOCATION
DATE STARTED

Broome County !ndustrial Park
Conklin, New York
8/8/83

8/5/83 DATE COMPLETED

N — NO. OF BLOWS TO DRIVE SAMPLER 12° W/140# HAMMER FALLING
30" — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING
*/OR — % CORE RECOVERY

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

HOLE NO. B-14-83-507
SURF. EL.
JOB NO. 8396

GROUND WATER DEPTH
WHILE DRILLING 6.5"

BEFORE CASING
REMOVED 6.5
AFTER CASING

CASING TYPE - HOLLOW STEM AUGER

DRILLER'S FIELD LOG

REMOVED 4.2

SHEET 1 OF 1
File #2773.002

w | SAMPLE ) ’
DEPTH | SAMPLE Z@ c | DRIVE | STRATA
DEPTH |23 Recoro| N DESCRIPTION OF MATERIAL | CHANGE
5= | PER 6" _ | DEPTH
: Augered to 15.0'
! ]
5.0 . i
VL.!.‘ i T
e et ;
0.0 T T i TTr T !
B — — |
: ? — |
i I —— : i1 {
i ; i |
| 15.0 —; —! » |
} . T 'f}f_ : ;f:__;l {Battom of Boring_ g 15.0!
| T |
1

T ) ‘Installed observation well to
T : 15.0' on completion of boring. 1
.r ,
|

]




pam FISHER ROAD

wO"annc TEST BORING LOG EAST SYRACUSE, N.Y. 13057
PROJECT Broome County Industrial Park HOLE NO. B-15-83-508
LOCATION Conklin, New York SURF. EL.
DATE STARTED 8/8/83 DATE COMPLETED 8/8/83 JOBNO. 8396
. ‘ GROUND WATER DEPTH

o , WHILE DRILLING 14.0°
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING

g 30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
REMOVED 14.0°
* C — NO. OF BLOWS TO DRIVE CASING 12° W/ # HAMMER FALLING AFTER CASING
) JOR — % CORE RECOVERY REMOVED 14.5!
. CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1
" File #2773.002
. -DRIVIFR'S FIEID 10G —
. I i
: DEPTH [SAMPLE|S S| ¢ ipecorp| N DESCRIPTION OF MATERIAL - |CHANGE
DEPTH | &5 | . DEPTH
hZ ! PER 6
0.0'- | 1 VA Brown dry very loose fine to coarse
2.0 L 1/2 2|SAND, little silt, little fine gravel,
2.0'- 1 2 1/2 trace wood 3.0'
4.0 b 4/6 6iBrown dry medium dense fine to coarse
5.0 L.o'-1 37 _T_ 6/7 SAND, little fine gravel, trace silt
6.0' YR
6.0'-: & ' 10/6 @ !
8.0 L5/ 11 ' 8.0
8.0'- . 5. __:6/7 1,__;'érown moist medium dense fine to coarse
10.0 [10.0° T ] s/5 1 12]sAND, little silt, little fine gravel
10.0'-1 6, | 6/b '
| 12.0° | 6/4 | 10
12.0'- 1 2 : i 7/13
wL 14.0" P 1411 27! - 14.0°
15.0_|14.0'~- 8 ____2§/1_0_°:L_] Gray wet very dense fine GRAVEL, some
i 14.7! L2 {fine to coarse sand, trace silt
! i i !
: 16.0'-1 9 . 29/1007 ,
20.0 [ 16.9' | __ . 4! Bottom of Boring 18.0°
Note:. Installed observation well to

18.0' on completion of boring.

- e = e i g e
- -}




vy O'BRIEN&GERE
ENGINEERS INC.

TEST BORING LOG g&gg?T'OFlaoRlNgFﬂUhiBER

ALE Z2733.004 130

PROJECT .LOCATION

Conklin, NY

SAMPLER

ROUNDWATER READINGS

Tvype: _Split Spoon DATE | DEPTH
HOLE NUMBER :  Well 17 FANMER 12/201 1.4
BORING €0. __Parratt Wnlff BORING LOCATION __See Figure 3
Foreman  Mike Hurley GROUND ELEV. 948.46
osc enginggr (D- Ozvath paTE sTarTeED _10/31/84 pate Enoeo _11/1/84
cas. | SAMPLE SRS Teouement | mEwd | R
DEPTH /a; NO. | GLl/ |OEPTH| BN SAMPLE DESCRIPTION DG:ES%' INSTALLED | TESTING Mi
0 1 0-1.5]3/5 Brown moist SILT and fine
16 to coarse GRAVEL, trace
; fine SAND
5 2 5-6.51 16/15
42
: Grey-brown moist fine to
. 5 coarse GRAVEL and SILT,
10 3 10- 20/28) some fine to coarse SAND
i 11.5 42
: Grey-brown moist SILT,
15' 4 15- 8/9 trace CLAY E
' 16.5 | 17 :
, Grey-brown wet fine to =1
20 > Q-1 16/18) coarse GRAVEL and SILT, eei=s
21.5! 25 some to trace fine to LI =s
medium SAND -3:.:_-'——_:311.:
25" 6 5|35/ et
26.5 31 ::::::.‘.°:
IR
=
s
30" 7 30- |18/28 Y
o e ® ‘=:o.o:'
; 2.2t 42 1 Bottom of Boring 31.5° : .

REMARKS .




et O'BRIEN&GERE
’ ENGINEERS INC.

TEST BORING LOG

REPCET OF. sonm&p«umssi
sReET 1
CATE ALE 27330

4,130

' Conklin, NY SAMPLER 3 N TER READINGS
PROJECT .LOCATION TyPE: _ SOITE Soaen LT oEPTH
HOLE NUMBER Well 18 HAMMER 12/20} 1.03
BORING CO. Parratt Wolff BORING LOCATION See Fiqure 3
FOREMAN Mike Hurley GROUND ELEV. 861.00
oBc ENGINEER _ D. Ozvath pate sTARTED _11/1/84 pare enpep _11/1/84
TRA. . R
cas. SAMPLE Sene leoupMent | FmELD | B
DEPTH /a;. No. | GL/ [oEPTH W SAMPLE DESCRIFTION SEX msnu;slb TESTING | X
0 ' 1 lo-1.51 2/3 |
4 Grey-brown moist SILT
' and fine SAND
5' 2" 5-6.5] 2/1 |
1 Grey wet fine to coarse
SAND and PEAT, trace
SILT
10' 3 10- | 8/8 |
11.5{ 12 |
Grey-brown ‘wet fine to
\ coarse SAND and fine
15! 4 15- 110/9 | GRAVEL, trace SILT
16.5{ 13

Bottom of Boring 16.5'

REMARKS :




= O'BERIENGGERE TEST BORING LOG %§§§$T'°?fORINgFNUMEfR

ENGINEERS INC. ALE 2733,004,130
PR ] e SAMPLER BOUNDWATER READINGS
ROJECT .LOCATION  r~opiin, NY rvpe: _Split Spoon DATE | DEFTH | .
HOLE NUMBER Well 19 ?22;?“ ' 12724 3.5 | i
BORING CO. Parratt Wolff BORING LOCATION See Figure:3
oeG engINggr _D. Ozveth ‘ paTe sTarTED _11/5/84 pate Enpep 11/5/84
CAS. {SAMPLE SeRs lecuiement| mELd |R
DEPTH /Br,:f. vy ;E'WE/ DEPTH [BLOV SAMPLE DESCRIPTION SEY INSTALLED | TESTING hvg-.
0 1 0-1.5! 3/3 | HE '
! 6 |Brown moist SILT, some
: fine to medium SAND
5' 2" 5-6.51 9/12 .
. 15 |Grey and brown moist fine
to medium SAND and SILT
10" 3 110~ 14/
.11.5 13 |Grey moist fine to coarse
GRAVEL and SILT, little
fine SAND
15! 4 15— 14/13 . . .
16 &1 13 Grey moist SILT, little
fine to medium SAND, trace
fine GRAVEL
20° 5 20- 9/13
.5 150(.3"]
212 ‘L:'“Grey wet SILT and fine to
coarse GRAVEL, little fine
to medium SAND, trace CLAY
25" b 25-  150(.4"
30' 7 30- 60 . B
AT R 31.5 - .
J Bottom of Boring 31.5'
REMARKS :




&

C’BRIEN&GERE
ENGINEERS INC.

TEST BORING LOG

ALEZ2733.004 130

g_E;gTT OoF iDRIN&;«UM?ER P
CATE

’ i SAMPLER CROUNDWATER READINGS
PROJECTiLOCKHON Conklin, NY rvpe: _SOIit Saan ———S30uRLe
HOLE NUMBER Well 20 pﬁm‘ER 12/20} 2.19
BORING €0. __Parraty Wolff BORING LOCATION See Figure 3
FOREMAN Mike Hurley GROUND ELEV. 887.89
08G ENGINEER __D. Ozvath DATE STARTED __11/6/84 pate enocep _11/6/84
CAs. SAMPLE SeoE leouenwent | meo | R
DEPTH Bl Mho. | Rk [oepTH EOWS | SAMPLE DESCRIPTION ‘:cssga INSTALLED | TESTING E_
0! 1 0-1 &1 3/3 Dark brown moist SILT and
4 ROOTS, some fine SAND
Brown moist fine SAND
and SILT
5 2 5-6.51 5/10
20 . .
Brown moist fine to coarsq
SAND and GRAVEL, some SILT
Grey-brown wet SILT and
10' 3 10- 10/20] fine to coarse SAND, some
11.5 20 | fine GRAVEL.
. Brown wet fine to coarse
157 4 15- 15/11] SAND and fine to coarse
16.5 lé GRAVEL, 1ittle SILT
Brown moist SILT and CLAY
Brown wet fine to coarse
| SAND and fine to coarse
20" 5 —£0- | 8/11 | GRAVEL
21.5 |15 o
Grey moist SILT, some fine :{{::.::-:-
to coarse GRAVEL, trace =0
fine SAND E:E;E'.::.{
| 25! 3 25- 115/2¢€ ' FIR=—H
26.5| 67 ’.'-:2':‘.:;:;
Bottom of Boring 26.5°
N ~ N

REMARKS ©




' ———TREFORT OF .BORING.NUMEER
) O'BRIEN & GERE ORT OF BORINGNUME
PRO . ATION in. SAMPLER ROUNDWATER REAOlNG;
vEeT .LOC Conklin, NY Tvyee: _Split Spoon DATE | DEPTH |
HOLE NUMBER B-1 ’éét_‘_,:‘“ |
BORING CO. Parratt Wolff BORING LOCATION
FOREMAN Mike Hurley GROUND ELEV.
oBG ENGINEgR _D. Ozvath DATE STARTED DATE ENDED _|
pEPTH| A5 SAMPLE Sens [eouiPMeENT | Fiedp | B
L
S NO. nis'é" DEPTR|BFRY SAMPLE DESCRIPTION DG_EESN& INSTALLED | TESTING | X
0' 1 0-1.51 1/2 {Black cinders and organic
4 matter ;
(construction fill) '
5 2 5-5.0950( .05} Brown, dry, very dense
s SAND, SILT, GRAV_EL
Refusal at 5.05'
i

REMARKS




O'BRIEN&GERE
ENGINEERS INC.

FILE

TEST BOR]NG LOG %’EgggTAOFJBORm&Nu BER ____

.004.130

PROJECT .LOCATION (onklin, NY

HOLE NUMBER

B-2

SAMPLER  OUNDWATER READINGS
Type: __Split Spoon DATE | DEFTH | -

HAMMER
FALL

BORING CO. Parratt-Wolff BORING LOCATION
FOREMAN Mike Hurley GROUND ELEV.
086 ENGINEER _D. Ozvath DATE STARTED DATE ENDED
' CAS. SAMPLE SeRe leoupment | mEL  |§
DEPTH

/BFL.T. O, ;FE%-/ DEPTH s,ms\(r SAMPLE DESCRIPTION DG_ESP&. INSTALLED | TESTING i

0 1 0-1.51 1/1 Black cinders and organic
1 matter
. (construction fill)
2 3.5- 1100(3'} Brown, dry, very dense
3.8' SAND, SILT, GRAVEL

5‘

Refusal at 3.8'

REMARKS |




’ ~ Rngs OF, BORING NUMBER
. . % OU'BRIENGGERE TEST BORING LOG g:$:é‘ F,Lg—g'jﬂ

ENGINEERS INC. 004 130
PROJECT .LOCATION 3 SAMPLER BOUNDWATER READINGS
HOLE NUMBER B-3 t—‘ﬁ[‘_ﬁ“sk
BORING CO. Parratt Wolff BORING LOCATION
FOREMAN Mike Hurley , GROUND ELEV.
osc enainggr _D. Ozvath , DATE STARTED DATE ENDED
T cas. SAMPLE o ST lequIPMENT | FiELD | R
DEPTH| B cHG. &
srr | wo. | ReR |oePTH BISWS| SAMPLE DESCRIPTION e |wstacieo | resting | %
] - - >
0 1 0=1.512/2 Black cinders and organic
10 __Imatter
 (construction fill)

5' 2 ° 4.8- [100(4)|Brown, dry very dense SAND|

wn

2 SILT, GRAVEL
Refusal at 5.2'

b o

REMARKS




C'BRIEN&GERE ~ REPQRT_OFleongHwMSIER —
ENGINESRS INC. TEST BORING LOG :SD'Z;ET ALE 2733.004.130

PROJECT .LOCATION

Conklin, NY

SAMPLER

CORUNDWATER READINGS

DATE | DEFfTH

: TYPE:
WOLE NUMBER B-4 FAVIMER l
BORING €O, __ Parratt Wolff BORING LOCATION
FOREMAN Mike Hurley GROUND ELEV. :
oec ENGINEER D. Ozvath DATE sTARTED __11/13/84 oate enoeo 11/13/84
CAS. SAMPLE Sehs lequiement | mewn  |R
DEPTH ,a; o, ig,&/ DEPTH s;.be‘vz's" SAMPLE DESCRIPTION SEE |INSTALLED | TESTING Eé_
0 1 0-1.51 2/3 IBrown dry SILT, some fine
6 |to coarse GRAVEL, little
SAND
Grey and brown moist SILT,
some fine to coarse GRAVEL,
X 2 ¢ 5-6.5 | 24/25 little fine to medium SAND
14
Grey-brown moist SILT and
; = fine to coarse GRAVEL,
10 3 10 11/16 trace fine SAND, trace CLAY|
30
11.5
15' 4 15- 11/18
16.5| 19
20' 5 20- 112/14
21.5| 18
Brown-grey‘moist SILT, some
25 e >c. 118/30 fine GRAVEL, trace CLAY
26.5| 44
' Bottom of Boring 26.5'|-
30" Vi 130-
31.8 R -
j -

REMARKS




C'BRIEN&GERE -~ REPOR T_OF BORING NUMBER
. O SSENEERa NG, TEST BOENG LOG gzsg 1 éf:sj.,
PROJECT .LOCATION in SAMPLER “POUNDWATER mz_%..ngg_no__‘\ NG
L Conklin, NY | TE L DEFIN ]
HOLE NUMBER B-5 ?QEQER |
B8ORING CO. Egrratt Wolff BORING LOCATION
FOREMAN Mike Hurley GROUND ELEV.
o8G ENGINEER D. Ozvath DATE STARTED __11/13/84 pate enocep 11/14/84
CAS. SAMPLE Sthe Teouipment | FiELD
‘DEPTH /a;. No. | GLR/ |oEPTH W SAMPLE DESCRIPTION SEN |INSTALLED | TESTING "é
0' 1 {0-1.511/2 |Brown moist SILT, some fine
6 to coarse GRAVEL, trace
' CLAY
- - Brown moist SILT and fine
5 2 5-6.5 1117161, " coarse GRAVEL, little
34_!fine SAND, trace CLAY
10' 3 10- 14/14
11.5 16
15" 4 15- 13/14
16.5 23
el 5 0- 13/24 -
21.58 23
25" 6 25- 24/23
' 26.5| 24
Bottom of Boring 26.5'
30 7 30- - -
31.5 T I
i — - -

REMARKS :




. - & ENGINEERS INC. TEST BORING LOG %’2%7 1 §L5%4153.004.130
PRI . N SAMPLER GCROUNDWATER REALDINGS
CJECT 'LOCATION Conklin, NY TyPE: Rl Ll 3300 DATE DEETH -
HOLE NUMBER B-6 ?ﬁtﬁfn
BORING CO. ___Parratt woiTT BORING LOCATION
FOREMAN Mike Hurley GROUND ELEV. o "
oec EnGINEER D- Ozvath paTE STARTED __11/2/84 pare enoep 11/2/84
A CAS.  SAMPLE SIRE TequipMent | FieLo | R
DEPTH /Br,-"r, No. | GLN/ JoEPTH BLOWS| SAMPLE DESCRIPTION SEN |INSTALLED | TESTING 'bé
0 1 0-1.51 3/4 |Brown dry SILT, trace fine
10 |SAND
Brown dry SILT and fine
SAND
5' 2" 5-6.5112/13
50(3")
Brown moist SILT and fine
to coarse GRAVEL, trace to{
1ittle fine SAND
10' 3 10- 11/13
11.5 16
15 4 15- 18/24
16.5 28
20" ol 20- {4’ ,
21.5 |
25" 6 25- 11/26 :
26.5 | 21
30° 7 30- | 11/13 |
31.51 16 -
] .

REMARKS .




’ -~ REPORT OF BORING NUMBER
* ' = O'BRIEN&GERE REPORT OF BORINGN
= ENGINEERS INC. TEST BORING LOG  |spesT——2— 9F - 2
- : SAMPLER ROUNDWATER READINGS
PROJECT .LOCATION COnk'|~|n’ NY TyPE: E-Todiikak TN -0 SATE DEPTH
HOLE NUMBER B-6 FANMER
BORING CO. __Parratt Wolff BORING LOCATION L
FOREMAN Mike Hurley GROUND ELEV.
o8 enginggr D. Ozvath DATE STARTED DATE ENDED
oepth| B SAMPLE S¢ne |equipmenT | FiELD R
BL. AMP SCRIPTION GEMN .
BL TR, | GEh/ [oEPTR]ERWS | SAMPLE OE SRl |INSTALLED | TESTING | K.
35 8 . 19/ ] . .
2g | Grey moist SILT and fine
to coarse GRAVEL, little i
fine to medium SAND 4 =
: I
q 1
40" 9 {1
YV
17 H
g
45" 10 20/ 1
3
Bottom of Boring 46.5' d
1o
- - P - v»j{'.-i’
. - 4 B
1 ¢
REMARKS : ;
|




~ APPENDIX C
PERMEABILITY TEST LOGS
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OBRIEN & GERE
== o8 & GERE
IN-SITU PERMEABILITY TEST
FIELD LOG
PROJECT BROOME CO. IDA ‘ LOCATION See Plan
WELL NUMBER Welll ELEVATION
DATE 12/13/84
WATER Heh
= f—r TIME DEPTH s h H=Ho
77T [T : 1 1413 60 | 415 1
STATIC HEAD (H) ~ LSS50 L — i oo
t= OO
= 2.54 16 1395 | 960 | 433 | .984
‘ - PIPE RADIUS (r) = 20 1393 | 1200 | 435 | .9082
. SCR‘EEN RADIUS (R) 7-62 30 1390 1800 438 .980
_ t 40 1387 2400 441 .976
: SCREEN LENGTH (L) 609 50 1385 3000 443 .974
y 60 1382 3600 446 .972
_| _t=0 INITIAL HEAD (Ho) 415 ‘
JJ = T  H¥DRAULIC conpuCTVITY :
He . I=]" L :
= =r* -
GER ] K In(L/R) "6 45 (609/7.62)
g 2LTo 2(609)101,000
LYY DATUM Ke _2.29 X 10-7 cm/sec.
5000 10000 20000 30000 ' 40000 50000 60000 70000 .
1.0 — — ———
0.9 V= == = = — =
08¢ z %—%_sk
0.7 = ‘ = = .
z = S e e ve— E——— ; = : e — e z
0.5 — e S e P e v e e e——— ' ﬂ
. (?©)n°.37_ ]., Ty [T e—— 1 P BT — T - g e — ~.~:
0.3 E = == : :
0.2 B= L : —_— —
' ——— e B : T
— 1 T T et
| il ‘ ' il HERNEEE NN 1 [ [ ;
I I RN v | L .
TR RN RN B
e =@} L [T LT i1




e -
EE OBRIENG GERE

E—

i

IN-SITU PERMEABILITY TEST
FIELD LOG

"PROJECT BROOME CO. IDA ! LOCATION See Plan
WELL NUMBER _Well 5 ELEVATION
'DATE 12/13/84 i
| WATER et
= TME  DEPTH h H=Ho
7777 [7777 , ; 0 822 31 1
855.11 .25 1846.31] .69
o STATIC HEAD (H) D .5 | 847.16] .62
—|= PIPE RADIUS (r) %7 1 1849.31] .47
' | 1.5 1850.46] .36
SCREEN RADIUS (R) .583 2 852.06] .23
- 2 j 3 |853.64] .11
‘ - SCREEN LENGTH (L) _10_ 2.1854.51 .0
"1l | &0 INITIAL HEAD (Ho) 84231
"t‘ = T HypRAULIC CONDUCTIVITY :
He . ll=z]-" L :
=R _.2 -
g K=rin(L/RY _"(.167)21n(10ks3
e 2LTo 2(10)(1.45)
1Y DATUM K= 0027 ft/min = 1.4 x 10~3 cm/sec
1.0 —— 1——: 2 '—‘—E3: 2 —— _.5—'—* =
0.9 : —_— — — = —
o8 = =
0.7 = = - - j =
06 VF—= = — = :
e e ==
(72} 0.37 === '
R = =
02 e _
T += i - : !
. ————— ! ' ' i B .- T :
—— = 0. R I A = :
I [ [l I RN RN RN N T IR N [
IR i \ 1 PN g f i R R N RN b
[ 1 RN RN R N e T
0.1 N ! ] ! P TR : ]
TIME (tN) : /



i

1

= = OBRIENE GERE

IN-SITU PERMEABILITY TEST

FIELD LOG

See Plan

PROJECT BROOME CO. IDA LOCATION :
WELL NUMBER _Well 6 ELEVATION _TOC Elevation 886.82
DATE 12/13/84
. WATER Heh
—] nvg  DEPTH ., h - He=He
reca e 0 5.00] 0 [859.8] 1
STATIC HEAD (H)  865.43 | -5 | 6:56 | 5 [B62.25 56
e 167 [E a0 T et i
‘ = PIPE RADIUS (r) — 7 13751 4 [865.05 .07
SCREEN RADIUS (R) ..583 5 [ 3.37 ] 5 [865.43 0
t
SCREEN LENGTH (L) _10_
"1 || t=0  INITIAL HEAD (Ho) ©¥-8
i_: HYDRAULIC CONDUCTMITY :
= L 2, -
= :! l K=r"In(L/R) _"(.03)1n(10/583) }
i 2LTo 2(10)(1.1)
DATUM K= 0039 ft/min = 2.0 x 10-3 cm/sec

1.0 ﬁm e o == _—
0.9 B—= == = =
0.8 =
0.7 ' :
0.6 — : =
-1 e — <
—— — Tt =)
. 0.5 r A = 7 - - < -
. SR W : * n Y t —— -+
e L LI | : : 1 T n
- H 3 1 1 =i NS
- T T T
(7o) 0.37 == >
N & < e
03 ,
e ) =+ -~ - — b -
n = —= - ‘ =
X : n -
- X T 1 T o 1 3 : T T
- - P MR 1 * T ' 1T R T : ; T : - =
) e I T E T B, —t— — - e !
0.2 = " T > ? — - - — e - o
- D [N\ 1 1 T L i . 1 I v [ . -t
i - R W T T ] H C S T H ot 1 -
HEFE N 1 1 1 i d . [ R I [
[ bor. el [N - g - ] } ¥ 10 . P o ! [ S i S —
b g R BE ' -1 y - N f IR T T T T . — ———— .
[N L [IEE - -] p -1 : [ ;i - P BRI HR it Atk
EEEENEEEELE R RN 1 T R RN S TRt bttt
T IENEEENERANEEENEEE -1 i RN NE IEBERE i -
R o B A IR RN EERPREEE i [N o D T I e o o e e

TIME Q'".:N}



(=0

E EE OBRIENE GERE

IN-SITU PERMEABILITY TEST
FIELD LO

PROJECT BROOME CO. IDA LOCATION See Plan

WELL NUMBER _Well 7 ELEVATION _(T0C) 868.37
DATE 12/20/84 |

) WATER Heh
p—r TME _ DEFTH h - H—Ho
77N e - 0 [846.37] 1
STATIC HEAD (H)  856.22 L .
t= OO ' . .
\ T PIPE RADIUS (r) 167 . 30 1856.22] 0
. SCREEN RADIUS (R) 583
SCREEN LENGTH (L) —3_
"1 _|_| =0 INITIAL HEAD (Ho)  846.37
o[ 120 T HYDRAULIC CONDUCTIVITY :
el ;=—_:f:' L 2
Gl ] K=rn(L/R) [.3a)in(5/.583)
fo—R 2LTe 2(5)(°22)
LYY DATUM K= _233 ft/min = 1.7 x 10-1 cm/sec
1.0 1 ol QOM
09 B= = — =
0.8 === =
0.7 = 1 =
0.6 = — A J '
0.5 : ) = T T =T -t 4: T —e - =:
- {Te) 0.37 > —
. 0.3 E — = = ‘
R T e -
. I T T AN | S T > e
! | 1 ! : ) NI 1] 1 T [ r— * =
. T T . A N A A ,
s [ [ ' [ ! R T y e =T _
P .. ! H i 1 [ [ [N 1 = ] - —— t
— — e e ! [ | . | [ I [ [ i S [
- - [ IR - ) L4 N | K
et B ) L T PPN T T i il .
= gy Ll L IEEEENE AN NN NN NN i N RN N |
T T o TIME /;.-ac_)




= E OBRIEN&GERE

=
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IN-SITU PERMEABILITY TEST
FIELD LOG

PROJECT BROOME CO. IDA LOCATION Lower Landfill
WELL NUMBER __Well 3 ELEVATION _(T0C) 864,21
DATE 12/20/84
WATER et
— ' Mg DEPTH ., h H—Ho
77T [T | | | 0 Isaa.21] 1
STATIC HEAD (H)  854.66 15 [848.01] .64
tmoo 30 852.711 .21
v PIPE RADIUS (r) .167 60 853.96] .07
90 B54.66 0
. SCREEN RADIUS (R) =383 '
- SCREEN LENGTH (L) 10°
1 1| =0 INITIAL HEAD (Ho)  844.21
4 B=E HYDRAULIC CONDUCTIVITY :
LI = 2 |
LE | K=rin(L/R) [.34)in(%/ . s63)
e 2LTo (2)(10)(.35)
28 DATUM K= _14 ft/min = 7 x 102 em/sec
Lo 20 40 60 90
0.8 < — = — =
0.8 —
0.7 = = , E
0.6 — J. : = =
05 e = : = =
iFo) 0.37 ' = = ’
. o3 — === = ’
' e : ;
T o2 e e e 1 = ; =
: ] S s ; =K
- S 0 S I AR A BB + — — :
T - - i IS N : ! : : ] U TT T ;
- J 1. [ 11 AN} 1 !l i ! Fll i ] i :
il [ i HAY 44 IR N 1 | i i i I '
- - T R BE I IR A N N EEEEERNENEN I
gy O T T e P U e T e P e P i

TIME  (3e0)
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== OBRIENGGERE

==
Ee—==
g

IN-SITU PERMEABILITY TEST

FIELD LOG

PROJECT BROOME CO. IDA

LOCATION Lower Landfill

WELL NUMBER _Well 10

ELEVATION (T0C) 863.76

DATE __12/20/84

WATER Heh
_4 k—-r . TIME DEPTH ¢ ‘h; - MM
Kl A | 0 |847.26] 1
855.29 15 851.371 .52
. STATIC HEAD (H)  855.2¢ o IR
T = PIPE RADIUS (l") .167 45 855.261 .003
- 60 855.261 .003
t SCREEN RADIUS (R) =383
SCREEN LENGTH (L) 10
1 || =0 INITIAL HEAD (Ho) 847.76
hI R= HYDRAULIC CONDUCTMITY :
Hel -'-.'.'_-_ I L 2 : _
LEE | K=rin(L/R) (aa)in(1%/.563)
e 2LTo 2(10)(.3)
A DATUM K= _16 ft/min = 8.2 x 10-2 cm/sec
! - l.O%ZQ—;—_—*—-—imﬂso — = ——
' 0.9 = = = = = =
| 0.8 -
0.7 gl = = =
0.6 == :
N e T =
{Te) 0.37 —= ‘
o clesE — =
- 02 2 S=sssse === = —
= : = e = : =
B e - =
- . 1 ] | | | [ 1! 1 i ; Py R o REE
- e gt ] i- IEENEEEN : : IERERE [ —i-t el SR
—— g e o e LT T P T T Ty 1y I ' = == '




EE OBRIENOGERE

IN-SITU PERMEABILITY TEST
FIELD LOG

Confined Condition

PROJECT .BROOME CO. IDA LOCATION See Plan ,
WELL NUMBER _Well 17 ELEVATION _(70C) 950,89
DATE - (GRD) 948.46
WATER Heh
- j—r nMg_ DEFTH h__ H=He
TN T ‘ 0 | 429 0 485 1
871 15 | 378 | 15 536 | .87
oo STATIC HEAD (H) — 30 | 337 | 30 577 | .76
= — 2.54 .60 | 305 | 60 . | 609 | .68
‘ - PIPE RADIUS (r) == [320] 256 | 120 | 658 | .55
7.62 240 | 193 | 240 | 721 | .39
t SCREEN RADIUS (R) —~ 600 | 132 | 600 | 782 | .23
| 457 1200 | 77 [1200 | 837 ] .0¢
SCREEN LENGTH (L) == 550143 1800 [ &7 0
H | = INITIAL HEAD (Ho)  .485_ '
hT == . HYDRAULIC CONDUCTIVITY :
Hol E_:_ l L 2 _ .
Ligll | K=rin(L/R) 6.451n(457/7.62)
" hr 2LTo 2(457)(300)
L IY _ DATUM K= _9.63 x 10-5 cm/sec + 8.08 x 10-4 to 9.63 x 10-5 Range of K

= x 104
Using Hvorslev's unconfined formula for Mean K 4T52 x 10°

confined condition (see next sheet).

= = — — T —
0.9 — = = — = ——
0.8 E
0.7 = = =
0.6 : - —
— Y 0 "
vy e e n - PUED GEE] — A -
3 . T ——— T — t
0.5. - S T T D T B S sy - e - - .
s ol Lk . I D Al i1 4 L S il -
. . At vt T T ? 1
PR 1] 3 1 A | ) . Il
T T.r 1 =T T T * T
{Te) 0.37
0.3 ' I
— T ——— T
< I e - - R S L]
: - . : : .
: 11 P rene— - -
- M n e kS L] i
— . ) Pkl Bl )R 1 )]
e e : L4 S : I - ) : -
= S IR I M e Ao S i s o o o + : — — : - -
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- B-1 BROOME COUNTY INDUSTRIAL PARK
i@ : PAPADOPOULOUS CONFINED SLUG TEST

L (Assuming entire confined thickness screened

which is not the case at B-1, therefore take
range of Hvorslev and Papadopoulous)

‘10 | ' ‘.0
o9 } ; \ 0.9
XN 0.8
e . T HE -
- \ — - o JURUENEE. Dy
06
4 L 4 44
N
SRR (NN WY 0V I O B | § [e— S O . ‘\ o
X 04
\ 03
S | - NHIF-+HH .
+ \ (o & X
- — o) N i
v O.\
_1 “_ ) 1.1 . 4
L1 L.t 1 JHL 11 1HlL
1o* o 10" 10* o T 103
tsec. ’ .
7 = 1.0(7.62)2
180 sec
7. -3
T= Kb
.32 = K 396 cm

8.08 X 10-4 cm/sec
GXAPH FOR PAPADOPQULOS TYPE CURVES 1IN WELL OF FINITE DIAMETER

"
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IN-SITU PERMEABILITY TEST .

FIELD LOG
PROJECT _BROOME CO. IDA LOCATION See Plan
WELL NUMBER _Well 18 ELEVATION _(T0C) 863.37
DATE (GRD) 861
WATER
H=h
— ’-—r \ TIME DEPTH s h HeHo
77T T 0_[ 232 0 225 1
' 426 15 | 172 {15 285 | .70
toeo STATIC HEAD (H) — 30 ] 133 | 30 324 | .51
= — 2,54 60 | 97 | 60| 360 [ .33
‘ y PIPERADIUS () 90 | 79 | 90 | 378 | .24
SCREEN RADIUS (R) 7-52 | 120 | 44 1120 1413 | .06
\ g
SCREEN LENGTH (L) 305
_| =0 INITIAL HEAD (Ho) 225
__=__: . HYDRAULIC CONDUCTIVITY : :
=|':, L -
= :{ | K=rIn(L/R) .45 1n 305/7.62
LR 2LTo (2)(305)57
DATUM K= _6.84 x 1074 em/sec.
L0 100 150 _
0.9 == — ———— — — — — E
0.8 = =
0.7 = = =:
06 = = : =
0.8 F——=2—c J = -
{Te) 0.37 = =
0.3 = = J ¢ .
0.2 F—— = :
e T E i e
: N A T —_ : ——
1 . ! : ] ottt i N Pl iy t 1 R . - ;
HE . ; T Jx [ [ - . X yog ! : ]
[k i | i ] R I [ } ; NN
@.l. i BN | &t (R B ] ; T
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.
IN-SITU PERMEABILITY TEST
FIELD LOG |
PROJECT _BROOMF €O, IDA LOCATION See Plan
WELL NUMBER MWell 19 ELEVATION (T0C) 914.94
DATE (GRD) 912.39
- |
- f—r TmE__ DEFTH h HeHe '
' 853 1 1731 60 | 229 1
oo STATIC HEAD (H) E— 2 | 716 120 | 244 | .98 |,
= — 2.54 5 1710 3001 250 | .97 |F
‘ - PIPE RADIUS (r) = |10 [ 708 600 252 | .96 |
: 7.62 20 | 707 12001 253 | .96 ||
t SCREEN R@lUS (R) — 60 | 695 3600 | 265 | .94 |
- SCREEN LENGTH (L) 3095 120 | 675 | 7200]285 | .91 Vi
180 1 657 1108001303 | .88
J 1=l . HYDRAULIC CONDUCTIVITY :
38 = U 2 ;
gl | K=rin(L/R) 6.45 1n(305/7.62}
g 2LTo 2(305)102,500
A d DATUM K= _3.80 x 107 cm/sec.
L6 o 5000 10000 15000 20000 30000 40000
0.9 ———
0.8
0.7
0.6 — .
[X — e —
| (%s) 0.37 = =
0.3 = — = =
0r e
e B B B i B B
S R S Y P B IR
T R HEEER vl
i1 TR i
o1 L NN EER NN T
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IN-SITU PERMEABILITY TEST

FIELD LOG
PROJECT BROOME CO. IDA LOCATION
WELL NUMBER Well 20 ELEVATION _(70C) 890.05
DATE 12/20/84 (GRD) 887.89
_WATER Heh
= f—r TME DEFTH h H=He
7T [T : 0 353 0 271 1
558 15 120 15 454 .36
{moo STATIC HEAD (H) 30 117 30 507 .18
—| —— . 2.54 45 91 | 45 533 [ .09
k ) PIPE RADIUS (r) 60 85 | 60 539 | .07
t T
SCREEN LENGTH (L) 305
"1 1| =0 INITIAL HEAD (Ho) 211
hI Jl_;-; T . HYorRauUC conpueTVITY
HeI=n L 2 - .
HIE | K=PIn(L/RY p.a514¢305/7¢2)
R 2LTo (2)(305)15
r Y DATUN K= _2.60 x 10-3 cm/sec
1o 50 100 150 _ .
0.9 = —— _—— =§E
0.8 =
0.7
06 =
0.5 :,‘“‘.‘ Z .
170) 0.37 e =
P 0.3 = . =
0.2 —— e . ; '
. = — — — : :
i | R [ ] [ [ ! o, N . ] ’ s
3 B ! i [ [T 1 - 1 i [ | H
: N " T T (K T ) [ [ ] | [ | | ] : ! R W) :
i 1 \i : | , T 1 1 . I S ' T A ] "
V RN I R I A i i : SRR I il
! RN RN i it i i . C { [N '
0.1 L ITRNER [1! iy NN R ! ; ] I
‘ TIME ‘ |
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BROOME COUNTY

10 N3 comMMUNITY WATER SYSTEM
Municipal Community

Afton Viliage (Chenango

Co, Page 22)
App {ewood Acres, , . . e .

Chenango water Dis:riét'#i... . .
' Chenango wWater Distrfct #3. .. ..

Qﬂa\ﬂt(ﬂf\)-a

(Wood!and Park). . | | . e e L
@Conklin Water District g2, | | © T :

Deposit Vittage, ., | e .,
11 Endicote Municipal water Works, ,
12 Hilicrest Water District [ 2
13  Johnson City Water Works, , | ., N
14 Keeler Avenye Water Association, |, .
(;2) Kirkwood Water Districg #u. .

Liste Village, . |, e e e .,
17 Masler Water Supply,

s e« .. . . 90.
18  Pennview (Chenango water District #10).35.

19 River Road Water Association. PN
20 Riverside Co-op Water Association, .
21 Runacre Estates (Chenango wWater
District #y, 0 v e .. -
22 Vestal water District g1. . , .
23 Vestal wWater Districe 4u, . | .
24 Vestal water District gs5. . | coe .
25 Whitney Point Village. | e e .,
26 Windsor Village. . .

Non-Municipal Communiyy

Binghamton Mobite Estates. . ., , | .
8) Blue Ridge Mobiie Home Park, , . SN

Biue Stone Mobile Home Park. . , | |
30 Bolebruchs Mobile Home Park, .
31 Country Court Mobite Home Park, .
32 Country Estates Mobile Home Court,
33 Country Manor. coe e e L
3 D&c Trailer Park, L
35 Deluxe Mobile Park. . e e 0L,
36 Edison Road Mobile Court. .
37 Fenton Mobile Estates.

38 Forest Manor Residential 6e¢eio§méné. 200.

Forestview Mobile Homes Park. , , .
<i§ Fountain Bleau Court, e e e L,
Glendate Court. s e e o w . .
42  Green Val.ley Mobile Lodge. . , 7.
43 Haist Mobite Home Park, . ., | , .o
48  Hayes Service Court, Ce e e e ..,
45  Heaths Traiter Park, . R
46 Hickory Ridge Traiiler Park. . .
47 Hiriside Park, , .
48 Hust Traiter Park,

49" Kirkwood Trailer Park, . .
Lakeside Lodge. , , . 7. e,
(5V Lillian Diamond Trailer Park, . .
Maine Mobile Court. . ., ., .

53 Manns Mobile Community, e
54 Maple Run Mobile Home, Park, . . N
55 MBM Mobile Home Court, , . .
56 Meadows Mobile Home Park.
57 Mount Ettrick Terrace. .
58 Mount Mobile Home Community, . .
59 Mountain View Mobile Home Park. ..
60 Nanticoke Valley Mobile Court,.
61 Occanum Fais Court., . . | . .
62 Orshats, . ce e
63  Pennview Apartments, ., . PR
2 Perts Mobile Home Park, , . .
65 ) Pride Manor Mobile Home Park,
Rush Traijer Park, . . . . .
67 Shady Maple Traiter Park, ., ., . .
68 Tuscarora Mobile Village. -
69 Twin Acre Terrace, ., . .. ..
70 Vvalley Vista, . ., " . Coe ..
71 Vitiage Court. L
72 Virginia City Mobile Home Court.
73 Wai'Mar. | P
74 Westview Trailer Park.

75 whispering Pines Mobile'Hémé éoﬁri.'.

76 Wooded Estates., . ., -
PAGE 20

POPULATION

Binghamton City. . . - - . .60000.

.270. [ lweiis

SOURCE

s s . ., Wells (Springs)
.280. . .weils o

. Susquehanna River, weiis
.Wells

680. . .wells
« NA. | wells
.272. . .wWells

Is . o Lo [(PUTFRe
(868, . weiT in Qo fer of tmee
—r— ollow Brook Reservoir, wei)s

45000, . .welre

3356. . .wells
17126. .Wells
104, | wells =i1d¢ of River
256 | lwerrs (Ber ide )
500. . .wells (Springs)
9 .Hells
. JWells
- b0, . welisg
2110, . .wells
-180. . .welrg
8760, .Wells
.3700. . .wells
- 900. . .weils
1100. . .welisg
1400. HWells

T . -“e::h“.: Not Serd what oqudn.y
n

. 25: : :wells
- WNAD L wels
<170, . .wWelis

. 60, * .HWells
<25, . .wells
-60. . .wells

<« 150. . .welis

.210. . Wells

.HWelis
. ells
60. . .we TS Not sune Wh ot

2120, . .weils
-80. . .wells

- 36. . .wWelis

<150, . .welrs
U6, . wels
NA. | .weitls
Na. . weiis

- 60, . wells

.o its

S NA. L L we

< JNALU Wells

« NA. | weis
NA. | welrs
NAL L wells
.NA, -Wells
NA: - weirs

- 63, . .Wells
NAL L welrs

- NAL | weilrs
1000. . .wellsg

. 68. . .Wells
SNAL L welrrs
.Nﬂ?‘.‘Tweﬁgs)

. P S
.60, . .wells
LU0, . wetrs

. 34, . welrs
B4 wetis

NA. . .weirs
NA., | .wells
24, . .wells

. NA, | wells
NAL . wells
SRA. | wells




New York State Department of Environmental Conservation
50 Wolf Road, Albany, New York 12233-0001

Henry G. Williams
Commissioner

June 6, 1985

" Ms. Melonie Sviatyla
Broome County Health Department
One Wall Street
Binghamton, NY 13901

Re: MWater Supplies
Conklin T, Broome County

Dear Ms. Sviatyla:

This letter will serve to confirm our discussions of June 3,
1985 regarding public and private water supplies in the vicinity
of the Conklin Dumps, Conklin T., Broome County. Based on our discus-
| sions it is my understanding that:

1.) The Conklin Water District wells are developed in the
glacial outwash (overburden).

2.) The Conklin W.D. is interconnected with the Binghamton
Water Supply.

3.) Approximately 50 private wells (in the overburden aquifer)
exist in the vicinity of the landfill. A waterline exten-
sion would be needed to provide an alternate water source
to these individuals.

Please advise me in writing, if any of the above is incorrect..
Thank you for your assistance.

Sincerely,

Raymond E. Lupe, P.E. ,
Bureau of Hazardous Site Control
Division of Solid and Hazardous Waste
Western Investigation Section
becec:  C. Goddard

L. Lepak

W. Demick

NPL File

File

RL:jaf



";.roome County

S*“HEALTH DEPARTMENT ' -~ = ED
One Wall Street / Binghamton, New York.13901 / (607).772-2887 A e S E ! V :
Kathleen A. Gaffney, M.D., Commissioner of Health AR i:ari'g‘ﬁioung, County Executive

Robert W, Denz, P.E., Director, Environmental Health Services
SHIRFEL) b =0

June 11, 1985

Mr. R. Lupe, P. E. :
Bureau of Hazardous Site Control
Division of Solid and Hazardous Waste
" Western Investigation Section
NYSDEC-
" 50 Wolf Road
Albany, New York 12233-0001

Re: Town of Conklin Dumps
Dear Mr. Lupe:

In response to your letter of June 6, 1985 concerning the
water supply situation in the Town of Conklin, I would
like to make the following comments:

1. Regarding Question #2: The Town of Conklin and Binghamton
Water Supplies are not interconnected. ~

2. Regarding Question #3: Of the 50 or so residential wells
in the vicinity of the landfill, about 10-15 are drilled
in bedrock. Previously, we have found arsenic in these
deep bedrock wells which may be attributed to the type of
bedrock geology present in this locality. Nonetheless, a
water line extension down Conklin Avenue (Route 7) would
be needed to provide an alternate source of water to the
residences.

If you have any questions .concerning these comments or require
additional information, please feel free to call me.

Singe ygurs,

Melo . Sviatyla

Assistant Public Health Engineer
MMS :mbf o
cc: Robert W. Denz, P. E.
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LISENTIFICATION

POTENTIAL HAZARDOUS WASTE SITE

V.o 3 mn- — —— STATE IO: 3Te EY Y
'Qf' S ,,* ﬁ-‘\ SITEINSPECTION REPORT 2}‘1‘“ £ "7'3‘"""/;:)'/3
o i Ll PART 2-WASTE INFORMATION -
li. WASTE STATES, CUANTITIES. AND CHARACTERISTICS
01 PHYSICAL STATES iCrecas. mit dibry) o2 WASTE SUANTITY AT 378 02 WASTE CHARACTERISTICS :Cnecr ar inat asovy:
{Mdoasures Of waIle SuanIeS %A ToXIC Q/E SOLUBLE '_l HIGHLY VOLATILE
- . musi mmcponaon: X . LUBLE ] 4 i
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D < —_— O M. NOT APPUCABLE
Xo.omer _L2cum Wnowm
1Soecy; NO. OF DRUMS L———————
Il. WASTE TYPE
CATEGORY SUBSTANCE NAME ] 01 GRCSS AMOUNT [0 UNIT OF MEASURE] 03 COMMENTS
SLu SLUDGE
oLw OILY WASTE
SOL SOLVEINTS
PSO . PESTICEE ’
occ OTHES CRGANC CHEMICALS wunnow 4 o me! 1 grouvadwalers
10C INGRGANIC CHEMICALS 4
ACD ACICS ) )
BAS BASES .
MES HEAVY H:mLs//}; C/ Hq- ) unkniwy Found -2 GrovaduwaZers
I
V. HAZARDOUS SdbSTnhC:: SooAp:mafc moe: ! -vcmvrc:-ocdswm
01 CATEGCAY 02 SUSSTANCE NAME 03 CAS NUMBER 04 STORAGE DISPOSAL METHOD | os concenTaaTIoN
Arseni) C ovnd .o _en-S.te avechdcwaZecs
14
Chrori o ’
Mercary !
7oluerne - I
f/’/w/ﬁﬂan{ /t
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L4
et lon s C/r/ox (‘/IP I
7
V. FEEDSTCCKS i5ee ac0oncis ror CAS Mumsers!
CATEGORY 01 FEESSTOCK NAME 02 CAS NUM2ER CATEGORY 01 FEEDSTCLK NAME 02 CAS NUMBER
FDS FOS
FDS R DS
FOS FoS
FDS FOS

V). SOURCES OF INFORMATICN :Cte rrece= rmrorances 0.0 . 311 1803, 45m0-0 &nav3s. /00UN3)
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POTENTIAL HAZARDOUS WASTE SITE . IDENTIFICATION

e

‘A ey | Y -
& iy SITE INSPECTION REPORT, 5 G8, 3
bmd 2 o PART 3 - DESCRIPTION OF HAZARDOUS CONDTITIONS AND INCIDENTS
i HAZAI-.DO'JV CONDITIONS ARD INCISENTS
015 A GRGUNDWATER CONTAMMNATION < 02 X OZSEAVED (DATE. - = POTENTIAL = ALLEGED
03 POPULAT! N POTENTIALLY AFFECTED: O-S’ 0¢ NARRATIVE C‘:SCRP"ION a! (7 6 ~
ye “,o.] '~ CenGwgs ’
/;U’Ua, /7&3 QYN-/ (7Ng ? 50’7/00 ‘7 G’U‘J
Goﬂﬂ;.‘f’”’d?: NP O Dr.?ﬂ anc/ Ce(e, lepcrls
01 X8, SURFACE WATER CONTAMINATICN ) 02 C OBSERVED (DATE. — A’porsvmm_ = ALLEGID
03 POPULATICN POTENTIALLY AFFECTED: _  —— O:—\NARRATIVE DESCRIPTION iy E o FI
- .. rote W A TR :
Carliv cree¥.. and .weHands (des.c ar bt

cacin \q«\oﬂ%‘u, CGr'nh Crzqk- +-'D. o.ws'q TR Ve
eationcy; oa(\m:‘Q. ‘oezcoocd smpoad’m w oHand a.)mo Rie. 7. Leachate

d oA e > wared , CYQGL

01 = C. CONTAMINATIONTF 2R - ' 02 OBSTRAVED{DATE: ) 5 POTENTIAL O ALLEGED
03 POPULATICN FCTENTIALLY AFFECTED (e 04 NARRATIVE DESCRIPTION .

Mo Dazs

01 C D. FIRE EXPLOSIVE CONDTIONS 02 COBSERVEDIDATE: o} T POTENTIAL = ALLEGED
03 POPULATION POTENTIALLY AFFECTED: L 04 NARRATIVE CESCRIPTION .

:§ A/C) D.‘? 77

01 E. DIRECT CONTACT 02 D OBSERVED (CATE: ) X PCTENTIAL T ALLEGED

03 POPULATION POTENTIALLY AFFECTED: e 04 NARRATIVE DESTRIPTICN
& pBRovnD Lqm)xf//

. A loae bote OBSERVED.

01 3 F. CONTAMINATICN OF SOiL .~ 02COBSERVED DATE: ) O POTENTIAL C ALLEGED

03 AREA POTENTIALLY AFFE"TED —— s 04 NARRATIVE DESCRIPT:CN
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04 DESCRIPTICN . f -
. ! o
D1 O G. WASTE DiSFCSED ELSEWHERE 02 DATE 03 AGENCY %
04 DESCRIPTICN ] —_— ..
Gt L H. ON STE EURIAL 02 DATE 03 AGENCY =
04 DESCRIPTION . <
01 O L IN SITU CHEMICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION N -
\ ‘
01 0 J. IN SfTU 8! OLO\: CAL .n_nnsm 02 DATE 03 AGENCY o
04 DESCRIPTION.. - o . i
01 D) K. BN SITU PHYSICAL TREATMENT 02 DATE 03 AGENCY.
04 DESCRIPTICN : _—
01 O L ENCAPSULATION 02 CAE 03 AGENCY -
04 DESCRIPTION :
01 O &t EMERGENCY WASTE TREATMENT 02 DATE 03 AGENCY
04-DESCRIPTION : . - — 3 .
01 5 N. CUTOFF WALLS 02 DATE "~ 03 AGENCY 7
04 DESCRIPTION
©1 O O. EMERGENCY mxme/suns.\cs WATER DIVERSION_ 02 DATE 03 AGENC'Y
- D4 DESCRIPTION P e SOOI UUNEEE S
01 O P. CUTOFF TRENCHES SUMP 02 DATE 03 AGENCY . T T oot T
04 DESCRIPTION T - —_ —
01 T O. SUBSURFATE CUTCFF WALL 02 DATE 03 AGENCY
G DESCARIPT:ION ~

EPa FORM 2070-13(7-31)



' * POTENTIAL HAZARDOUS WASTE SITE L iIDENTIFICATICN
£ T e T i 01,373TZ] 02 3z fWMIES
S ;;'“-'f‘,‘éi SITE INSPECTION REPORT R 54* 72
i d 87N PART 10-PAST RESPONSE ACTIVITIES
HPAST RESPONSE ACTIVITIES icommnusa: ] .
01  R. BARRIEA WALLDS CONSTRUCTID 02 DATE 03 AGENCY

04 DESCRIPTION

01 T S. CAPPING/COVERING 02 DATE 33 AGENCY
04 DESCRIPTION

01 T T. BULK TANKAGE REPAIRED . 02 DATE 03 AGENCY
04 DESCRIPTION . .

01 T U.GROUT CURTAIN CONSTRUCTED 02 DATE . 03 AGENCY
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oaTe:7/17/85

sussect: Conklin Dumps Site
rrom: Karen Sudy [

to:Memo to the File

I spoke to Mr. Robert Denz of the Broome County Health Department

- concerning land area irrigated by supply wells drawing from the
aquifer of concern within a 3-milerradius. To the best of Mr. Denz's
knowledge, no land in that area is being irrigated. Mr. Denz referred
me to the Cooperative Extension Coordinator for confirmation of that
statement. I spoke with Mr. David Bradstreet from the Cooperative ~
Extension Coordinator's office and he confirmed the statement that
no.land in that area is being irrigated.
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SPECIAL REGULATIONS BY COUNTY -

o Trout waters where ice fishing is permitted are identified here. .

® In some cases you wili be referred to the regulations tables for ma
Lake Champlain, Bordef Waters, Noew York City Reservoins).

]& resource tlocks (Great uke& Finger Lakes,

: . . Open - Minimumw D:?
COUNTY Species Secson Langth Umit Method
ALBANY Albeny State Undversity Pond Largemouth end Aprfi 1o Any [ ]

v v Smalimouth bess Now. 30 e
n Hudson River from Troy Dem upstresm % N )
® Fort Edward and tributaries in this section Pishing prohidbissd
o firet barrior impassabic by fish, Mohswi .
River beiow RL 32 bridge . ’
Thompsons Lake, Wamers Leke Trout AR | & 8 [ ﬂw
- yoor peemi
Normans Kill, from mouth 10 Waterviiet Ree. Bleck bese ¢ Sat. de w []
- ALLEGANY Allen Lake, Rushiosd Lake " Trout Aprit 1 Any L)
.o R Nov. 30 [
Genaesoe River from Belmont Dem upstreers Lsrgemouth snd AN Any Any toe fishi
1 Pennsyivania stste line Smaiimouth bass yoar size number m!g
BROOME All waters ot secton of § henns  Larg 1th end 3rd Sat In 107 [
River below: . Smalimouth bass June-Now. 30
) Susquehanns River from Goudey Station AS
* Oam 10 Tiogs County line M-mmmmm.osz”u
Nanticoke Lake Trout AN 10 - foe fighing
yoar slze permitted
Oqusags Creek from oid RL 17 bridge esst Trout An No Artificiel
of McClure downstream 3 miles to new RL yosr il lures only
17 dridge west of Deposit )
. Otselic R!ver from mouth © Whitrvey Point
Resorvoir Dem, Susquehanns River in
m Binghamton between Rock Bottom Dem - ‘
and Exchange Street dridge, Susquehanna Fishing proNbited March 16 through 15t Fridey in |
River in the towns ot Union and Vests! from - May © protoct spewning welieye .
the Ere-Lackswanna R.R. downe
stream 10 Gray lsland, Tioughnioga River
from N.Y. Rt 26 0 U.8: Rt 11 bridge,
Litte Choconut from mouth 1o Goudey
Station Building .
Whitney Poim Hybrid - an " ] e Aghing
Reservolr Striped yoar oermitied
l'g bass
CATTARAUGUS ALLEGANY STATE PARK: Ashing Permit Required, State Park regulstions apply

AR waters Muskefiunge SEE Muskeitunge Regutstions beiow
Allegheny River, Conowango Creett. Oleen  Northers AN An loe fishi
Creok, State Drainege Ditch pike your ::: numb'u pofmmc':!'
Case Lake Trout AR Any $ joe fighing
yoer size poermitted
- Herwood Leke Trout Aprtt 1- Any 5. '
Nov. 30 sz .
leohus Cresk from tinsdsie ugstream AR Any Any foe fishing
Smalimouth bess your size nUMber  permittad
New Albion Lake Aprid 1.7 Any [3
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‘Aquifer types 1, 3, and 4 Aquifer type 2

EXPLANATION

NAME OF RIVER, CREEK, OR VALLEY. Line marks downstream end of valley or
valley reach. Letters underlined are abbreviation used in AQUILIST program.
Number is total volume of water stored in aquifers upstream within valley,
in billions of gallons; value does not include tributaries for which
separate totals are shown. For long streams, only subtotals for successive
reaches are ghown; numbers in parentheses indicate valley mileage for each
reach totaled.

VALLEY MILEAGE. Indicates distance, in miles, from valley mouth (or State
line, as explained in text).

BASIN BOUNDARY

BOUNDARY AND NUMBER OF INDIVIDUAL AQUIFER. 3Boundaries are in part negative
hydraulic boundaries, in part arbitrary boundaries to simplify aquifer
geometry for AQUILIST program.

Numbers identify aquifer listed in table 4.
Number before hyphen is valley mile near center of aquifer.
Number after hyphen is aquifer-type symbol, defined as follows:

= gurficial aquifer, lowest water~level 1is on downvalley side

= buried (artesian) aquifer, underlies fine sand, silt, and(or) clay
right side surficial aquifer, lowest water level

= left side is on side near center of named valley

Color and pattern designate aquifer thicknees or position:

(surficial aquifers; (buried aquifers;
numbers in blue) numbers in black)

>40 feet thick depth >200 feet to top of aquifer

10 to 40 feet thick 100 to 200 feet to top of aquifer

<10 feet thick*

depth <100 feet to top of aquifer _
ol eay oo ro eliv
* Many of these aquifers are_not numbered on this map nor listed in tableid g
MORAINE. Mostly t1ll and™I5Ke™BedB (FINe~SENaTSITe ctaymeapped=uies-OF] ol

unsaturated sand and gravel~in-.gome~places.msthin,~scatiered.confined Yol

= 15!

42°
00"

aquifers of sand and gravel present in some places. awoT
. o F— 2oy airfmijeT

AQUIFERS

HydFoIogy by AITarD"Randal Fwest-of~75°-45' )-and-Robert D. MacNish, 1970
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o—




| File on eDOCs ___2S Yes
|
|

No
Site Name sz b i
Site No. ZoFold
County —. Bzl .
x Town Lakin
Foilable ___ 2N Yes No
, o Name Y997 -oZ =12 Il
. =40 eDOC =




