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Disclosure Statement

The laws of New York State require that the corporations which render engineering 
services in New York be owned by individuals licensed to practice engineering in the 
State. ARCADIS Geraghty & Miller, Inc. cannot meet that requirement. Therefore, all 
engineering services rendered to Broome County and GAF Corporation are being 
performed by GM Consulting Engineers, P.C., a New York Professional corporation 
qualified to render professional engineering in New York. There is no surcharge or 
extra expense associated with the rendering of professional services by GM Consulting 
Engineers, P.C.

ARCADIS Geraghty & Miller, Inc. is performing all those services which do not 
constitute professional engineering and is providing administrative and personnel 
support to GM Consulting Engineers, P.C. All matters relating to the administration of 
the contract with Broome County and GAF Corporation are being performed by 
ARCADIS Geraghty & Miller, Inc. pursuant to it’s Amended and Restated Services 
Agreement with GM Consulting Engineers, P.C. All communications should be 
referred to the designated project manager at ARCADIS Geraghty & Miller.
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1. Introduction

ARCADIS Geraghty & Miller was retained by Broome County and GAF Corporation 
(GAF) to prepare this design report for the groundwater remediation system to be 
installed at the Colesville Landfill in Broome County, New York. The groundwater remedy 
planned for the site is comprised of a groundwater extraction and treatment system 
combined with an in-situ enhanced reductive dechlorination (ERD) technology. The 
objective of this remedial design is to enhance the groundwater component of the remedy 
documented in the March 29, 1991 Record of Decision (ROD) for the Colesville Landfill 
which called for groundwater extraction and treatment only. Other components of the ROD 
remedy associated with groundwater (such as landfill capping [which was completed in 
1995], and elimination of groundwater receptors) remain the same. This report describes 
the conceptual design and how the design objectives and criteria will be met. Detailed 
plans and specifications necessary to implement the system are also presented.

2. Project Background

The U.S. Environmental Protection Agency (USEPA) and New York State Department of 
Environmental Conservation (NYSDEC) allowed Broome County and GAF to reevaluate 
the effectiveness of the pump-and-treat component of the ROD Remedy given the physical 
limitations of subsurface site conditions, and to propose enhancements to the ROD Remedy.
This section provides a summary of the reevaluation effort that led to this revised 
groundwater remediation approach.

The potential limitations o f implementing the groundwater pump-and-treat component of 
the ROD Remedy with vertical extraction wells was initially recognized after a thorough 
review of slug test data, soil boring logs, grain size distribution tests, and aquifer and well 
yield tests. Based upon this information, groundwater flow and contaminant transport 
modeling was performed to evaluate the effectiveness of the ROD Remedy (ARCADIS 
Geraghty & Miller 1996). The solute transport simulations predicted that pump-and-treat as 
a stand-alone remedy would not restore groundwater to maximum contaminant levels in a 
reasonable timeframe. Factors such as adsorption of contaminants to the aquifer matrix and 
zones of low permeability where groundwater velocities are extremely slow would result in 
the inability of pump-and-treat to effectively clean up the aquifer in a reasonable timeframe.

To verify the results of the modeling effort, an aquifer test was conducted using Production 
Well GMPW-2 and nearby monitoring wells. Production Well GMPW-2 was selected as 
the pumping well because it was in an area that is representative of the Site hydrogeology.
The glacial outwash aquifer in this area consists of silty sand and fine sand, with some clay.
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The aquifer test provided reliable data for calculation of the transmissivity and hydraulic 
conductivity of the glacial outwash aquifer. The hydraulic conductivity of 0.24 feet/ day 
that was calculated from the time-drawdown data for Production Well GMPW-2 
corresponded to the previous hydraulic conductivity value computed from specific 
capacity data (ARCADIS Geraghty & Miller May 19, 1998).

Biogeochemical sampling was conducted at the landfill to evaluate potential natural 
biodegradation processes that were believed to be ongoing in groundwater. The results of 
the biogeochemical sampling rounds showed that anaerobic and moderately reducing 
conditions were present in groundwater beneath and immediately adjacent to the landfill, 
but that relatively low concentrations of dissolved organic carbon was a limiting factor in 
the degree of reductive dechlorination occurring in groundwater. At distances further away 
from the landfill, the geochemical environment transitions to a primarily aerobic 
environment. The results of biogeochemical sampling rounds are presented in Appendix A 
of the Revised Focused Feasibility Study (ARCADIS Geraghty & Miller 1996), and Natural 
Attenuation Sampling Data Reports (ARCADIS Geraghty & Miller 1997, 1998a, 1998b, 
and 1998c).

Based upon the data collected during these supplemental investigations, several remedial 
technologies were evaluated to identify an alternative remedial approach or a method to 
enhance the existing ROD Remedy. Based upon this review, ARCADIS Geraghty & Miller 
selected enhanced reductive dechlorination (ERD) as a recommended technology for 
groundwater remediation, and proposed a six-month pilot study to field test the feasibility of 
the ERD technology and to collect necessary data for a full-scale remediation system at the 
Site. The objective of the ERD pilot study was to enhance the anaerobic degradation of 
VOCs by altering the natural groundwater environment to a more reduced and carbon-rich 
state, thereby increasing rates of biodegradation and producing innocuous and non-toxic 
compounds such as ethane, ethene, and carbon dioxide.

The ERD pilot test was highly successful in accomplishing the objectives of enhancing 
biogeochemical conditions to increase rates o f biodegradation at the site (ARCADIS 
Geraghty & Miller 1999). An overview of the significant results that were achieved during 
the six-month pilot test is as follows:

• A redox zone was strongly established in and downgradient of the pilot test area.

• Significant concentrations of total organic carbon (TOC) was introduced to 
groundwater.
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• Dechlorination of parent VOCs present at the site was clearly evident.

• An overall reduction in VOC concentrations was achieved.

• A steep decline in VOC concentrations at the downgradient edge of the ERD zone 
was achieved.

• Some surfactant effects (desorption of VOCs) were evident in close proximity to 
the injection wells, which indicates that an ERD approach can significantly reduce 
the remedial timeframe by attacking sorbed contaminant mass.

The pilot test results indicated that the ERD technology could be used to enhance the 
remediation of VOCs and significantly expedite the timeframe for restoring groundwater 
quality to MCLs at the Site.

3. Design Analysis

Section 3.0 presents a discussion of the proposed design and the engineering analysis 
performed to support the design criteria.

3.1 Design Overview

The data collected during the aquifer test (Appendix A) and ERD zone pilot test (Appendix 
B) were used to design a full-scale groundwater remediation system for the Site. The 
primary objective of the proposed enhancement to the ROD Remedy is to increase the 
removal rate (via biodegradation) of VOC mass from the subsurface and expedite the 
overall timeframe for remediation. The approach is based on using key aspects of the 
existing pump-and-treat ROD Remedy, and enhancing the beneficial effects of extracting 
impacted groundwater with a large-scale in-situ reactive zone near the landfill boundary.

Application of an ERD zone near the landfill boundary was selected as an approach for 
augmenting the ROD Remedy because it would not interfere with groundwater extraction 
downgradient of the landfill and would address the factors responsible for limiting the 
effectiveness of pump-and-treat. An ERD enhancement of the pump-and-treat remedy will 
augment the overall groundwater remediation in the following manner:

• An ERD zone will treat a large volume of aquifer and overcome the fact that the 
groundwater extraction wells influence only a small aquifer volume.
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• An ERD zone will provide in-situ treatment of VOCs associated with extremely 
low permeability zones, and overcome the fact that the pump-and-treat system is 
limited by the rate at which VOCs can diffuse from these zones.

• The injection of reagent acts as a surfactant that results in desorption of VOCs from 
the aquifer matrix, making the VOC mass more available for reductive 
dechlorination. This process overcomes the fact that pump-and-treat can only 
address the dissolved component of VOC contamination.

• The pump-and-treat system would continue to extract contaminant mass (from the 
area within the limiting flowpaths of the highest concentrations of VOCs) that has 
already migrated beyond the proposed ERD zone.

Therefore, this groundwater remediation system has been designed to complement and 
enhance the pump-and-treat remedy and provide the most feasible approach to expediting 
the timeframe for restoring groundwater quality. A description of the design criteria (e.g., 
number o f pumping wells and rates of withdrawal, number of injection wells and reagent 
concentrations) is provided in the following section.

3.2 Design Criteria

The proposed groundwater remediation system will consist of two components: a 
groundwater recovery system and an ERD system. The groundwater recovery system is 
designed to extract a total of one gallon per minute (gpm) from one existing well: PW-3, 
and two proposed wells: GM-PW-4 and GM-PW-5. The ERD system is designed to create 
an in-situ reactive zone across the southwest boundary of the landfill by injecting a 
molasses solution into a series of 17 injection wells.

As previously discussed, the design pumping rates for the groundwater remediation system 
were based on the results of pumping tests conducted by ARCADIS Geraghty & Miller.
The design constituent concentrations for the proposed groundwater treatment system were 
based on historic groundwater quality (Appendix C). The rationale for the layout of the 
ERD zone was based on the “Results of the ERD Pilot Study” report dated October 29,
1999 (Appendix B), and an ARCADIS Geraghty & Miller memorandum to the USEPA 
dated December 17, 1999 (Appendix C).
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Additional design goals/parameters include the following:

• Groundwater treatment system will be designed to provide a source of water for 
mixing the molasses and water solution for the ERD system.

• Groundwater treatment will meet or exceed the NYSDEC effluent quality 
standards.

• Air discharges will be in conformance with NYSDEC requirements, as specified in 
NYSDEC Air Guide-1 and its accompanying appendices (NYSDEC 1995).

• Operation of the groundwater treatment and ERD system will allow for automated 
molasses injections.

• Piping connections, valving, and system controls will provide flexibility in 
operation of the groundwater recovery and ERD systems.

4. Description of Groundwater Remediation System

This section includes descriptions of the injection wells and piping; the molasses mixing 
and delivery system; the groundwater pumping wells and recovery piping; the groundwater 
treatment process; the treatment building; the treated water discharge; and the process 
controls and operation.

4.1 ERD System

4.1.1 Injection Wells and Piping

The ERD system will utilize the three injection wells currently in use for the ERD pilot 
study (IW-1, IW-2, GM-MW-1), existing monitoring well PW-6, and 13 new injection 
wells. The location of the existing and proposed injection wells are shown on Drawing No. 
3 of the design drawings submittal. The proposed injection wells will be constructed of 2- 
inch diameter schedule 40 PVC casing and screen (0.010 slot) with a 1-inch diameter 
schedule 80 PVC drop tube. The 1-inch diameter drop tube will have 0.25-inch holes on 2- 
foot centers. The screen intervals of the proposed injection wells will be field determined 
and fully penetrating from the water table to the base of the glacial outwash aquifer. The 
details of the proposed and existing injection wells are provided on Drawing No. 8 of the 
design drawings submittal. A 1-inch diameter SDR 11 high-density polyethylene (HDPE) 
tube will be bundled and placed in a common trench from the proposed treatment building

Colesville Landfill
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to each injection well. The tubing will be installed as shown on Drawing No. 8 of the 
design drawings submittal.

4.1.2 Molasses Delivery System

A portion o f the treated water from the groundwater recovery system will be stored in 
holding tank (HT-500) in the treatment building for use in producing the molasses and 
water solution. Raw molasses will be delivered to the site every three months and stored in 
270-gallon totes in the treatment building. The layout of the molasses delivery system is 
depicted on Drawings No. 6 and No.7. Pumps will transfer water from the holding tank and 
molasses from the totes into the mixing tank (MT-800) (at a molasses to water ratio of 1 to 
7.5) by transfer pump (TP-600) and molasses pump (MP-700), respectively. The molasses 
and water solution will then be automatically mixed, and then delivered to the injection 
wells by transfer pump (TP-900), at three day intervals. Each injection well will then get a 
predetermined volume of rinse water to flush the injection lines. This process will occur in 
the injection wells in the following order: IW-15, IW-14, IW-13, IW-12, IW-11, IW-10,
IW-9, IW-8, IW-7, IW-6, IW, 5, IW-4, GM-MW-1, IW-2, IW-1, IW-3, and PW-6.

4.2 Groundwater Recovery System

4.2.1 Recovery Wells and Piping

The groundwater recovery system will utilize one existing well PW-3, and two proposed 
wells, GM-PW-4 and GM-PW-5. The locations of these wells are shown on Drawing No. 3 
of the design drawings. The construction details of these wells are as follows:

Well LD. Depth (ft) Screened Interval (ft bis! Casing Diameter (inches)

PW-3 30 4.7 -  29.7 4

GM-PW-4 35 15-30 6

GM-PW-5 35 15-30 6

Groundwater will be recovered from each well using submersible pneumatic groundwater 
pumps. Compressed air will be supplied to each pump from an air compressor (AC-200) 
located in the treatment building. Each wellhead will be enclosed with a concrete vault 
along with the associated piping. The extracted groundwater from each well will be 
conveyed via three 0.75-inch diameter HDPE pipes to the treatment building.
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The combined flow from the common header will discharge into the low profile air 
stripper (AS-100) for treatment. The Process Piping and Instrumentation Diagram 
(Drawing No. 5 of the design drawings) presents the piping sizes, valves, flow controls, 
and process flow arrangement for the treatment system.

4.2.2 Treatment Process

Groundwater from the pumping wells will be conveyed via underground piping to a 
proposed one-story treatment building which will be located as shown on Drawing No. 3.
The groundwater will be pumped directly into a low profile air stripper. Once the 
groundwater has passed through the air stripper, the treated water will be pumped through a 
series of bag filters and then into a 1,000 gallon holding tank (HT-500). Upon reaching the 
pre-determined volume of water in HT-500, the treated water will then be routed to the 
treated water bypass line, and eventually discharged to the North Stream.

The low profile air stripper will be used to reduce VOC concentrations in the recovered 
groundwater to below NYSDEC effluent standards. Air stripping is an effective means of 
removing VOCs from water and has the advantage of relatively low operation and 
maintenance (O&M) requirements. The low profile air stripping unit consists of two trays 
with numerous aeration holes. The function o f the aeration holes is to provide a frothing 
action that increases the opportunity for air/water mixing, thus enhancing the mass transfer 
surface area. The VOCs enter the air stream and are then discharged to the atmosphere.
The off-gas from the air stripper will be discharged to the atmosphere via a single 6-inch 
diameter stack.

The low profile air stripper has been designed based on historical concentrations of VOCs 
and the allowable VOC effluent concentrations listed in Table 1. Because methylene 
chloride and cis-l,2-dichloroethene have relatively low Henry’s Law constants, they control 
the air stripper design. By meeting the required effluent concentrations for methylene 
chloride and cis-l,2-dichloroethene, the other VOCs present will also be removed to 
acceptable levels. The minimum removal efficiencies for the low profile air stripper are 
summarized in Appendix D along with the design air-to-water ratio, airflow rate, water flow 
rate, and water temperature. Modeling indicates that two trays will be required to remove 
methylene chloride and cis 1,2-dichloroethene to less than a target effluent standard of 5 
micrograms per liter (pg/L).
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4.3 Treatment Building

The treatment building will be designed and constructed in strict conformance with New 
York State building code requirements. The proposed building will be comprised of a 
treatment building that will house the influent and effluent piping, a low profile air stripper, 
holding and mixing tanks, pumps, filters, an air compressor, electrical controls, and 
molasses storage totes.

The treatment building equipment layout and piping are presented on Drawings 6 and 7 o f 
the design drawings. The building is 20 feet long by 24 feet wide and 12 feet in height, 
providing approximately 480 square feet of floor space. Access to provide molasses totes 
(and tanks, if  necessary) will be provided through an overhead door on the southern side of 
the treatment building. A grate covered sump will be provided in the center of the building.

4.4 Treated Water Discharge

The groundwater treatment system is designed for each pumping well to pump 
intermittently at an optimal flow rate of 0.33 gpm under normal operating conditions.
Pumping wells will not be shut down except in the case o f a treatment system failure, in an 
emergency, or as required for normal maintenance. Extracted water will be treated and 
either stored in HT-500 for use in the injection process or discharged to the North Stream.
The 6 NYCRR Chapter X, Section 930.4 -  Table 1, entitled, “Classifications and Standards 
of Quality and Purity which are Assigned to the Waters o f the Susquehanna River 
Bordering or Flowing Through the Counties of Tioga, Broome, Chenango, Delaware and 
Otsego”, was used in the determination of the North Stream classification. The North 
Stream, which is referenced by the NYSDEC as Tributary 120, has a Fresh Surface Water 
Classification of C and a Water Quality Standard of C(T). Based on this classification and 
documented effluent limitations, an application will be submitted to the NYSDEC for the 
establishment of effluent limitations for the site.

4.5 Air Emissions

The air emission limitations for the air stripper off-gas were derived from NYCRR Part 200 
and New York’s Air Guide-1. Limitations for the constituents in the air stream were 
selected using the Air Guide-1 specified Annual Guideline Concentrations (AGCs) and 
Short-Term Guideline Concentrations (SGCs). The AGCs provide a more conservative 
(lower) maximum hourly emissions rate and were used as the design limitations. A 
summary of the air emissions limitations and toxicity information for each constituent in the 
air stripper off-gas is presented in Table 2. The design loading rates for the air stripper off-
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gas were calculated for each constituent in the air stream. The results of the modeling are 
presented in Table 3.

A direct comparison o f the resulting emission rate potentials (ERPs) with the maximum 
allowable emissions rates indicates that all of the constituents in the air stream will be less 
than their respective AGCs, therefore, off-gas treatment will not be necessary. Air samples 
will be collected and analyzed during the system start-up period and during monthly 
operation and maintenance visits to confirm that maximum emission rates are below the 
AGCs.

4.6 Utility Service

Electric service will be obtained from an existing power pole located on-site. The power 
will be transferred via underground conduit from the power pole to the proposed treatment 
building. The on-site utility pole currently provides a 230 Volt, 100 Amp, single phase 
electrical power. The electric service will be upgraded to 200 Amp in order to satisfy the 
power requirements of the equipment controls in the proposed treatment building. Controls 
and instrumentation for the operation of the treatment system and associated recovery wells 
will be located in the main treatment building.

Phone service will be provided. No potable water supply or sanitary sewer service is 
available on site.

4.7 Process Controls and Operation

The process control system will be designed with a graphical user interface (GUI) and will 
provide the necessary alarms and interlocks to ensure that the compressor, blower, pumps, 
piping, mixer, and recovery and injection systems operate smoothly, efficiently, and as a 
unit. Additionally, the system will include an autodialer which will notify operator(s) of 
any system fault. Controls and instrumentation will be interconnected via serial network, 
utilizing network wiring installed in exposed conduit. The main control panel (MCP), 
located in the treatment building, will house a programmable logic controller (PLC) to 
monitor and integrate the operation of the compressor, blower, pumps, piping, mixer, 
treatment and injection systems, and all treatment system interlocks.

The following sections describe the operation, system monitoring, and alarm conditions.
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4.7.1 Operation and Programmable Logic Controller

Under normal operating conditions, the control system will monitor the flow of treated 
water from holding tank (HT-500) to mixing tank (MT-800), the flow of the molasses 
from the molasses totes to MT-800, and the flow of the molasses and water solution to the 
injection wells. The control system will maintain the operating levels within the holding 
and mixing tanks to ensure an ample supply of treated water and molasses and water 
solution for the injection system. The system will deliver a predetermined volume of 
molasses and water solution to each of the seventeen injection wells. The GUI will allow 
the user to choose the ratio of molasses and water and the volume of solution injected into 
each well, the injection frequency, and the volume of rinse water injected into each well.

The process equipment will include switches tied to alarms mounted on the MCP. The PLC 
will be utilized to provide the necessary control logic to coordinate the control signals from 
the remote switches and instrumentation throughout the treatment system. These interlocks 
will provide fail-safes and monitor operating conditions to maintain optimum performance 
of the treatment system.

4.7.2 Monitoring

Flow meters will be provided on the molasses supply line, on the treated water line going 
into the mixing tank, and on the influent line to the injection wells to monitor flow 
totalization, as well as to allow adjustment of flow control valve settings. The flow from 
the molasses totes, treated water to the mixing tank line, and influent to the injection wells 
will be totaled at the MCP.

4.7.3 Alarms and Interlocks

The transfer pumps, blower, air stripper, compressor, and mixing tank will be interlocked 
and alarmed to ensure that the water is properly treated, mixed with molasses, and injected.
All process equipment motors will have hand-off-auto switches located at the MCP.
Operation o f the groundwater recovery system components including the transfer pumps 
will be dependent various pressure switches and level switches located throughout the 
system. Interlocks will be established such that untreated water will not be discharged from 
the air stripper system in the event that the blower is not operating.

Level switches will be installed within the holding and mixing tanks, and the low profile air 
stripper in order to ensure efficient operation of the system. The level switches will include 
the following:
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• Level Switch High High (LSHH)

• Level Switch High (LSH)

• Level Switch Normal (LSN)

• Level Switch Low (LSL)

• Level Switch Low Low (LSLL)

• Pressure Switch Low (PSL)

•  Pressure Switch High (PSH)

A description of the level switches is provided below.

As water levels rise within the shallow tray air stripper, the transfer pump (TP-400) will be 
turned on once the LSH-100 is engaged. At this point, treated water will be pumped from 
the air stripper until LSH-100 is disengaged where TP-400 will be turned off. If  the LSHH- 
100 is engaged, the compressor (AC-200) and blower (B-300) will be shut down, the 
autodialer will be engaged, and the system will be reactivated manually.

The pumping well compressed air line will have a pressure switch low (PSL-201). If PSL- 
201 is engaged, compressor (AC-200) will be turned off and blower (B-300) will be 
shutdown. The autodialer will then be engaged, and the system will be reactivated 
manually.

The air stripper blower effluent line will contain PSL-301. If engaged, PSL-301 will turn 
off the blower (B-300) and compressor (AC-200). The autodialer will then be engaged, and 
the system will be reactivated manually. A pressure switch high (PSH-402), located before 
bag filters BF-400 and BF-401 will shut down AC-200 and B-300 and activate the 
autodialer.

As water rises within holding tank (HT-500), LSH-500 will engage, closing a solenoid to 
the holding tank and opening a solenoid valve to the treated water bypass line. This will 
access treated water to discharge to the North Stream. If the LSHH-500 is engaged in the
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holding tank, the compressor (AC-200) and blower (B-300) will be turned off and the 
autodialer will be engaged. Once the LSL-500 is engaged, the solenoid allowing treated 
water to discharge to North Stream will be closed, allowing the tank to refill. In the event 
LSLL-500 is engaged, the entire groundwater remediation system will be shut off and the 
autodialer engaged.

Upon reaching LSL-800 in mixing tank (MT-800), transfer pump (TP-600) will be engaged 
and will pump water into mixing tank MT-800. Once LSN-800 is activated, TP-600 will be 
turned off and MP-700 will be turned on along with molasses mixer (MM-800). A pulse 
transmitting flow meter (FE-701) will quantify and regulate the amount of molasses to be 
pumped into the mixing tank. The molasses line between MP-700 and the mixing tank 
(MT-800) will have a pressure switch low (PSL-701). When engaged, PSL-701 will 
shutdown the molasses mixing sequence and engage the autodialer. Once the desired 
amount of molasses has been pumped into the mixing tank, MP-700 will turn off, TP-600 
will be turned on and the remaining water needed for the molasses and water solution will 
bypass through the molasses line as a rinse. Water will be pumped to fill the tank to LSH- 
800. In the event that either LSHH-800 or LSLL-800 is engaged, the feed solution mixing 
and injection sequence will be turned off, the autodialer will be activated, and the system 
will be reactivated manually. Pressure switch high (PSH-901) will monitor the molasses 
injection line following transfer pump (TP-900). If PSH-901 is engaged the injection 
sequence will be shutdown and the autodialer will be activated.

5. Permitting

A completed NYSDEC Air Facility Registration Form is included as Appendix E. A 
completed State Pollutant Discharge Elimination System (SPDES) industrial application 
form is included as Appendix F.

6. Construction Schedule

A design and construction schedule for the remediation system is provided in Appendix F.
However, construction of the remediation system depends on a number of factors including 
weather conditions. Should delays be encountered due to occurrences beyond our control 
(inclement weather conditions, property access difficulties, etc.) the NYSDEC and USEPA 
will be notified of the change in schedule.
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Table 1. Air Stripper Design Concentrations, Colesville Landfill, Broome County, New York.

ARCADIS GERAGHTY&MILLER

Constituent

Air Stripper 
Design 

Influent® 
(ug/L)

Effluent
Lim it®
(ug/L)

Tetrachloroethene 3.7 5

Trichloroethene 66 5

1,1 -Dichloroethene 56 5

cis-1,2-Dichloroethene 88 5

1,1,1 - Trichloroethane 110 2

Chloroform 5.1 , 7

Methylene Chloride 50 5

Notes:
ug/L Micrograms per liter.
(1) Values represent highest concentration from historic groundwater quality
(2) Values previously accepted by New York State Department o f Environmental Conservation 

(NYSDEC). Based on Surface/Groundwater Quality Standards and Groundwater 
Effluent Standards for Class GA groundwater published in 6 NYCRR Part 703; and 
NYSDEC's October 1993 Division of Water and Technical Operation Guidance Series.
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Table 2. Air Stripper Off-Gas Emission Limitations, Colesville Landfill, Broome County, New York.

ARCADIS GERAGHTY& MILLER

Constituent

AGC
(ug/m3)

SGC
(ug/m3)

Toxicity

T etrachloroethene 1.2 40,000 Moderate

Trichloroethene 0.45 33,000 Moderate

1,1 -Dichloroethene 0.02 2,000 High

cis-1,2-Dichloroethene 1,900 190,000 Moderate

1,1,1 - Trichloroethane 1000 450,000 Low

Chloroform 0.04 980 Moderate

Methylene Chloride 27 41,000 Moderate

Notes:
ug/m3 Micrograms per cubic meter of air
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ARCADIS GERAGHTY&MILLER
Table 3. New York State Department of Environmental Conservation Air Guide 1 Worksheet, Colesville Landfill, Broome County, New York. 

AIR GUIDE 1 - WORKSHEET
Version: Update June 8, 1994 from NYSDEC Air Guide 1 Appendix B (April 4, 1994)

DATE: 
i  JOB NAME:I
i  JOB NUMBER: 

LOCATION:

01/06/99
Colesville Landfill

NY000949.0013

Broome County, New York

CALCULATED BLDG. CAVITY HEIGHT:
THE PHYSICAL STACK HEIGHT IS LESS THAN THE BLDG CAVITY HEIGHT' 
THEREFORE:

IGNORE CAVITY IMPACTS

LOADING

18 feet

CONTAMINANT CAS# (lbs/hr) (lbs/yr)
AIR EMISSION POINT T etrachloroethene 1.85E-06 0.02
Proposed Air Stripping System Trichloroethene 3.31E-05 0.29

MAXIMUM VAPOR FLOWRATE: 150 acfm 1,1 -Dichloroethane 
cis-1,2-Dichloroethene

2.80E-05

4.41E-05

0.25

0.39

DISCHARGE TEMPERATURE: 60 Degrees F 1,1,1 - Trichloroethane 
Chloroform

5.51E-05

2.55E-06

0.48

0.02

AMBIENT TEMPERATURE: 50 Degrees F Methylene Chloride 2.50E-05 0.22

BUILDING HEIGHT: 12 feet
STANDARD POINT SOURCE DISCHARGE METHOD SUMMARY .

MAX BUILDING WIDTH: 20 feet (Stack Reduction)
AGC LIMIT Ca CP CST

PHYSICAL STACK HEIGHT: 15 feet
CONTAMINANT

(ug/mA3) (ug/mA3) (ug/mA3) (ug/mA3)

STACK DIAMETER: 6 inches Tetrachloroethene 2.00E-02 2.20E-04 2.51E-08 1.63E-06
Trichloroethene 4.50E-01 3.92E-03 4.48E-07 2.91E-05

CAPPED STACK EXIT? (Y/N) N 1,1-Dichloroethane 5.00E+02 3.33E-03 3.80E-07 2.47E-05
cis-1,2-Dichloroethene 1.90E+03 5.23E-03 5.97E-07 3.88E-05

MAXIMUM EXIT VELOCITY: 12.73 feet/sec 1,1,1 - Trichloroethane 1.00E+03 6.54E-03 7.46E-07 4.85E-05
Chloroform 4.00E-02 3.03E-04 3.46E-08 2.25E-06

STACK / BUILDING RATIO(Hs/Hb): 1.3 Methylene Chloride 2.70E+01 2.97E-03 3.39E-07 2.21E-05

STACK REDUCTION FACTOR: 1.00
CALCULATED MOMENTUM FLUX: 9.94 feetA4/secA2

DIST. TO PROP. LINE: 150 feet CALCULATED BUOYANCY FLUX: 0.00 feetA4/secA2
note: If greater than 3 times building height ignore cavity impacts. NO PLUME RISE CREDIT BECAUSE Hs/Hb <1.5

MOMENTUM PLUME RISE CREDIT: 0.00
EFFECTIVE STACK HEIGHT: 15.0 feet THERE IS NO BUOYANCY CREDIT BECAUSE Hs/HB<2.5
(INCLUDING MOMENTUM AND BUOYANCY RISE CREDITS) . BUOYANCY FINAL RISE CREDIT: 0.00 feet

SGC LIMIT 
(ug/mA3)

4.00E+04
3.30E+04
9.60E+04
1.90E+05
4.50E+05
9.80E+02
4.I0E+04

g:aproject\broome\ny0949.013\95% design\Emissions 1
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George Jacob
U.S. Environmental Protection Agency
26 Federal Plaza
New York, New York 10002

ARCADIS Geraghty & Miller. Inc.

88 Duryea Road

Melville

New York 11747 

Tel 516 249 7600 

Fax 516 249 7610

Subject:

Aquifer Test Results, Colesville Landfill, Colesville, New York.
ENVIRONMENTAL

Dear Mr. Jacob:

Date,

19 May, 1998

Contact:

Steve Feldman

Extension:

(516)391-5244 

Aquifer Testing Methodology

Aquifer testing was performed on-site after completion of the installation, 
development and step-drawdown testing of Production Wells GMPW-1, GMPW-2, 
and GMPW-3. Based on the results of the step-drawdown testing, the three wells 
had similar well yields and specific capacities, and no well was clearly best suited to 
serve as the pumping well for the aquifer test. At the request o f the U.S.
Environmental Protection Agency (USEPA) during a conference call on January 29,
1998, Production Well GMPW-2 was selected as the pumping well for the aquifer 
test. Once the pumping well was selected, monitoring wells GMMW-2 and 
GMMW-3 were installed 30 feet (ft) and 15 ft from GMPW-2, respectively. The 
locations of all production and monitoring wells installed as part of this aquifer 
testing effort were approved by the USEPA.

The aquifer test was performed from April 2, 1998, through April 9, 1998. The 
aquifer test was proposed to be conducted in three continuous phases: (1) one 72 
hour period of background monitoring, (2) one 72 hour pumping test, however, the 
pumping phase ended after approximately 53 hours due to an electrical malfunction, 
and (3) one 24 hour period o f recovery monitoring.

Aquifer testing was conducted at the Colesville Landfill in accordance with the 
requirements set forth by the U.S. Environmental Protection Agency (USEPA) and 
an approved Work Plan. The field effort and methodology for determining 
hydraulic properties was conducted in accordance with ASTM standards and 
Suggested Operating Procedures for Aquifer Pumping Tests (USEPA 1993). The 
wells were screened in the glacial outwash aquifer in an area that is both 
representative o f site hydrogeology and where potential groundwater recovery wells 
would be best utilized. The following sections describe the aquifer test methodology. 
and results, and document that thelow permeability o f the formation is not amenable 
to groundwater remediation via pump-and-treat.
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Selection of Pumping Well and Observation Points

Although aquifer characteristics suggested that a steep cone of depression of limited 
areal extent was expected to develop around the pumping well, a total of seven 
observation wells were selected and used to monitor water levels at varying 
distances from the pumping well during all three phases o f the aquifer test. The 
pumping well (GMPW-2) and four observation wells were equipped with pressure 
transducers and a data logger to electronically measure and record changes in water 
levels. Observation wells used and corresponding distances from Production Well 
GMPW-2 include: Observation Well GMMW-2 (30 feet cross-gradient), 
Observation Well GMMW-3 (15 feet cross-gradient), Observation Well W-5 (90 
feet upgradient), and Observation Well PW-4 (100 feet downgradient). Water levels 
in three additional observation wells were measured by hand using an electronic 
water-level indicator. These wells and the corresponding distances from Production 
Well GMPW-2 are as follows: Observation Well GMMW-1 (160 feet upgradient), 
Observation Well PW-3 (300 feet downgradient), and Observation Well W-22S (460 
feet downgradient). In addition, one staff gauge, SG-1, was installed in the North 
Stream. Stream-level measurements were collected by hand at SG-1 during the 
aquifer test. The locations o f all monitoring points on-site are provided on Figure 1 
o f this report.

Pre-Test Field Activities

Prior to commencement o f the pumping test, background water-level monitoring 
was performed to establish baseline static conditions. An automatic data logger 
(Hermit 2000SE Data Logger) recorded water levels from the four observation wells 
and the pumping well that were equipped with pressure transducers. Prior to 
installation, each pressure transducer was checked for proper factory calibration.
The transducers were set in each well near the bottom of the screen zones to allow 
maximum drawdown to be recorded. A 2-inch diameter variable speed submersible 
pump was selected for Production Well GMPW-2 due to the anticipated difficulty of 
maintaining a low flow rate. Prior to installation, the pump was decontaminated 
using a potable water and detergent solution. To minimize turbulence in the water 
column resulting from continuous pumping action, the pressure transducer was 
installed in Production Well GMPW-2 inside a temporary two-inch diameter PVC 
still-tube. Once the pump was installed, a continuously reading electronic flow 
meter and totalizer were installed in-line and checked for proper factory calibration 
using anticipated flow rates and discharge pipe diameter prior to the pump test.

A continuously reading barometer and rain gauge were set up in the test area. 
Barometric and precipitation data were recorded periodically throughout the test. 
During the test, the rain gauge was emptied after each measurement in order to
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accurately calculate the quantity of daily rainfall. These data are provided in Table 1 
of this report

To prevent re-infiltration, flooding, and erosion and to mitigate any contaminant 
migration, all water generated during the aquifer test was containerized in a 
temporary stainless steel tank on-site. For details on water disposal methods, please 
refer to the section entitled Disposal of Pumped Water.

Background Monitoring

To establish the pre-pumping water-level trend, background water-level monitoring 
began on April 2, 1998 at 3:20 p.m. and continued until April 6,1998 at 10:00 a.m., 
when the pumping phase o f the test began (Table 2). Manual water-level 
measurements were also collected on April 2, 1998 in the background observation 
wells not equipped with pressure transducers and from the staff gauge. The 
background measurements indicated no discernible change in water levels in the 
days immediately preceding the pumping test.

Pumping Test

The pumping phase of the aquifer test began at 10:00, a.m. (1000 hours) on April 6, 
1998. The in-line flow meter used to measure flow rates during the test is based on 
the principal of rotation o f an in-line turbine. Because the low flow rate was 
insufficient to properly turn the turbine, the in-line flow meter did not register flow 
readings. Therefore, flow measurements were made manually with a graduated 
beaker and stop watch. Flow rate measurements during the aquifer test are provided 
in Table 3. The pumping test was started at a flow rate of approximately 0.31 
gallons per minute (gpm). This flow rate was maintained within approximately 19 
percent (maximum flow was recorded at 0.37 gpm, and minimum flow was recorded 
at 0.25 gpm) for the duration of the test. Three instances led to temporary deviations 
from this range in flow rate. These instances are as follows:

1. On April 7, 1998 at 1400 hours (1,690 minutes into the test), representatives 
from the USEPA arrived on site. Upon arrival the USEPA was informed of the 
non-registering flow meter (due to the low flow) and requested that the flow 
meter be removed. Air was introduced during removal of the meter, which 
obstructed the discharge o f pumped water. The pumping rate had to be 
increased to 1 gpm to restore flow. The water level in Production Well GMPW- 
2 had declined to the pump intake before flow could be re-adjusted, leading to a 
temporary disruption in pumping. After 10 minutes the pump and data logger 
recording interval were restarted, with the flow rate set at 0.30 gpm.
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2. On April 7, 1998 at 2040 hours (2,030 minutes into the test), the water level in 
the production well declined to the pump intake. It was determined that the 
pump could be safely lowered further into the screened interval. Therefore the 
pump was lowered three feet further into the well screen. The pump was then 
restarted after approximately 30 minutes and these changes were noted.

3. On April 7, 1998 at 2300 hr. (2,150 minutes into the test) the control box for the 
pump failed due to an electrical problem in the wiring connecting the control 
box and the pump. The connection was repaired and the pump was restarted 
after approximately 25 minutes. The flow rate was set to 0.34 gpm.

On April 8, 1998 at 1700 hours (3,200 minutes into the test) the control box failed 
and could not be repaired. Since the aquifer test at that point was approximately 75 
percent complete and no measurable drawdown was recorded at nearby observation 
wells, the pumping test was considered complete. Drawdown data recorded by the 
data logger are provided in Table 4 and water-level measurements collected 
m a n u a l l y  are provided in Table 5 .

Recovery Monitoring

Upon completion of the pumping phase of the aquifer test on April 8, 1998, the data 
logger recorded 16 hours of recovery data from Observation Wells GMMW-2, 
GMMW-3, PW-4, and W-5 and from the pumping well (GMPW-2). The recovery 
phase was abbreviated because the pumping well achieved 99% recovery in this 
period. Manual water-level measurements were collected on April 9, 1998 from the 
background observation wells not equipped with pressure transducers and from the 
staff gauge.

Disposal of Pumped Water

Upon completion o f the aquifer test, the water generated from the test was pumped 
from the tank on-site into a tanker truck. The tank was then decontaminated using a 
high temperature steam cleaner. All pumping test water and water generated from 
decontamination was transported for off-site treatment and disposal at the Nanticoke 
Leachate Treatment Facility, located in Binghamton, New York. The tanks were 
then removed from the site.

Aquifer Test Results

Despite the difficulties in conducting an aquifer test at such a low flow rate, the 
drawdown data obtained from the pumping test provided reliable data for the 
calculation of aquifer properties. Aquifer test data were analyzed to characterize the 
drawdown behavior of the glacial outwash aquifer and to estimate the aquifer



ARCADIS GERAGHTY&MILLER

properties o f  transmissivity and storage. The aquifer test data were analyzed with 
the support o f  the AQTESOLV software program, which is an interactive program 
that provides graphical curve matching analyses.

Drawdown data were analyzed for transmissivity (T) and aquifer storage (S) using 
both the Cooper-Jacob (1946) and Theis (1935) methods. These methods were used 
because the drawdown did not exhibit a delayed water-table response. Prior to 
analysis using these methods, the drawdown data are corrected as follows:

S’ = S-(S72M)
where:

S’ = equivalent confined aquifer drawdown 
S = observed drawdown under unconfined conditions 
M = aquifer thickness under static conditions

With the Cooper-Jacob method, drawdowns in the pumped well are plotted against 
the logarithm of time after pumping started on semi-logarithmic paper. The time- 
drawdown graph yields a straight-line plot in the region where the coefficient p. <
0.01, and the slope o f the straight line is used to determine the transmissivity. 
Deviation from a straight line becomes appreciable when p. exceeds about 0.02, and 
the method would not be valid in this area where the data would actually plot as a 
gentle curve.

The calculated transmissivity for the time-drawdown data from Production Well 
GMPW-2 is 4.72 square feet per day [ftVday] (Figure 2). As a check of the 
appropriate use o f the Cooper-Jacob method, the region of the data where p < 0.02 
was calculated and compared with the region of data through which the straight line 
was drawn. The time that must elapse before the straight-line method can be applied 
to aquifer test data is determined from the following equation presented in Walton 
(1962):

trt= 1.35xlOVS/T

where:

t,, = time after pumping starts before a semi-log time drawdown plot 
will yield a straight-line graph, in min

r = distance from pumped well to observation well (in this case, 
radial distance to the extent of sand pack), in ft

T = transmissivity, in gpd/ft
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S = coefficient of storage, fraction

Inserting the data for the glacial outwash aquifer (S=0.0563, T=35.30gpd/ft, and 
r=0.417 ft) results in a t^ o f 37.4 minutes. Therefore, the straight line was drawn 
through the appropriate region of data because it was after an elapsed time of 37.4 
minutes.

Based on a saturated thickness of 19.8 ft for the glacial outwash aquifer, the 
calculated value for hydraulic conductivity is 0.24 ft/day. This value is in close 
agreement with the estimate o f 0.28 ft/day calculated from specific capacity data 
that was collected from Production Well GMPW-2 during the step-drawdown testing 
(ARCADIS Geraghty & Miller 1997).

As a check of the Cooper-Jacob solution, the Theis curve fitting method was used to 
calculate the transmissivity and storage coefficient. This method is typically used 
for drawdown measured at observation wells because they depict the true water level 
in the aquifer. The water level in a pumping well may reflect the combination of 
aquifer drawdown and well loss. However, because the GMPW-2 well screen has a 
high open area (capable o f yielding 97.5 gpm) but was only pumping 0.3 gpm, the 
well loss is probably negligible. Therefore, the Theis solution provided a reliable 
estimate of transmissivity when the curve was fitted to the data on logarithmic paper 
(Figure 3).

The storage coefficient calculated from the time-drawdown data was 0.056. 
However, it should be noted that the storage coefficient cannot be determined with a 
high degree of accuracy from data for the pumped well because the effective radius 
o f the pumped well is seldom precisely known (Walton 1962).

In summary, the aquifer test provided reliable data for calculation of the 
transmissivity and hydraulic conductivity in the glacial outwash aquifer. The 
hydraulic conductivity of 0.24 ft/day calculated from time-drawdown data for 
Production Well GMPW-2 corresponded to the previous hydraulic conductivity 
computed from specific capacity data. The step-drawdown and aquifer testing 
program indicated that the glacial outwash aquifer in the area o f interest has a low 
permeability (approximately 0.2 to 0.3 ft/day) and poor ability to yield water (0.25 
to 0.5 gpm).

Given the low permeability and poor yield of the glacial outwash formation, pump- 
and-treat would be ineffective at this site for the following reasons:

• The production wells have an extremely limited area of influence, as 
noted by the fact that no drawdown was recorded at a monitoring well 
located 15 feet from the production well.
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•  Groundwater velocities would be increased only in the immediate 
vicinity o f a production well due to the extremely limited areal extent of 
drawdown.

• Due to geologic heterogeneities, cleanup times would be determined by 
the rate that contaminants either flush or diffuse from low permeability 
zones. Contaminant diffusion from low permeability zones is an 
extremely slow process.

•  Pump-and-treat at this site will not speed up the process o f contaminant 
desorption from the aquifer solids.

This field program further supports the grain size distribution testing, slug testing, 
and groundwater flow and contaminant transport modeling results which concluded 
that a groundwater pump-and-treat remedy is not warranted given the site-specific 
conditions (Wehran 1992; Geraghty & Miller 1996).

If you have any questions or comments, please do not hesitate to contact us.

Sincerely,

ARCADIS Geraghty & Miller, Inc.

Vice President/Project Officer

Copies:

Brian Davidson, NYSDEC
Celeste Langomarsino, GAF Corporation
Ray Standish, Broome County
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George Jacob
U.S. Environmental Protection Agency
26 Federal Plaza
New York, New York 10002

Subject:

Aquifer Test Results, Colesville Landfill, Colesville, New York.

Dear Mr. Jacob:

Aquifer testing was conducted at the Colesville Landfill in accordance with the 
requirements set forth by the U.S. Environmental Protection Agency (USEPA) and 
an approved Work Plan. The field effort and methodology for determining 
hydraulic properties was conducted in accordance with ASTM standards and 
Suggested Operating Procedures for Aquifer Pumping Tests (USEPA 1993). The 
wells were screened in the glacial outwash aquifer in an area that is both 
representative of site hydrogeology and where potential groundwater recovery wells 
would be best utilized. The following sections describe die aquifer test methodology 
and results, and document that the low permeability of the formation is not amenable 
to groundwater remediation via pump-and-treat.

Aquifer Testing Methodology

Aquifer testing was performed on-site after completion of the installation, 
development and step-drawdown testing o f Production Wells GMPW-1, GMPW-2, 
and GMPW-3. Based on the results of the step-drawdown testing, the three wells 
had similar well yields and specific capacities, and no well was clearly best suited to 
serve as the pumping well for the aquifer test. At the request of the U.S. 
Environmental Protection Agency (USEPA) during a conference call on January 29, 
1998, Production Well GMPW-2 was selected as the pumping well for the aquifer 
test Once the pumping well was selected, monitoring wells GMMW-2 and 
GMMW-3 were installed 30 feet (ft) and 15 ft from GMPW-2, respectively. The 
locations of all production and monitoring wells installed as part of this aquifer 
testing effort were approved by the USEPA.

The aquifer test was performed from April 2, 1998, through April 9, 1998. The 
aquifer test was proposed to be conducted in three continuous phases: (1) one 72 
hour period of background monitoring, (2) one 72 hour pumping test, however, the 
pumping phase ended after approximately 53 hours due to an electrical malfunction, 
and (3) one 24 hour period of recovery monitoring.

ARCADIS Geraghty a  Miller. Inc.

88 Duryea Road

Melville

New York 11747 

Tel 516 249 7600 

Fax 516 249 7610

ENVIRONMENTAL

Date,

19 May, 1998

Contact:

Steve Feldman

Extension:

(516) 391-5244
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Selection of Pumping Well and Observation Points

Although aquifer characteristics suggested that a steep cone of depression of limited 
areal extent was expected to develop around the pumping well, a total of seven 
observation wells were selected and used to monitor water levels at varying 
distances from the pumping well during all three phases of the aquifer test. The 
pumping well (GMPW-2) and four observation wells were equipped with pressure 
transducers and a data logger to electronically measure and record changes in water 
levels. Observation wells used and corresponding distances from Production Well 
GMPW-2 include: Observation Well GMMW-2 (30 feet cross-gradient), 
Observation Well GMMW-3 (15 feet cross-gradient), Observation Well W-5 (90 
feet upgradient), and Observation Well PW-4 (100 feet downgradient). Water levels 
in three additional observation wells were measured by hand using an electronic 
water-level indicator. These wells and the corresponding distances from Production 
Well GMPW-2 are as follows: Observation Well GMMW-1 (160 feet upgradient), 
Observation Well PW-3 (300 feet downgradient), and Observation Well W-22S (460 
feet downgradient). In addition, one staff gauge, SG-1, was installed in die North 
Stream. Stream-level measurements were collected by hand at SG-1 during the 
aquifer test The locations o f all monitoring points on-site are provided on Figure 1 
of this report.

Pre-Test Field Activities

Prior to commencement of the pumping test, background water-level monitoring 
was performed to establish baseline static conditions. An automatic data logger 
(Hermit 2000SE Data Logger) recorded water levels from the four observation wells 
and the pumping well that were equipped with pressure transducers. Prior to 
installation, each pressure transducer was checked for proper factory calibration.
The transducers were set in each well near the bottom of the screen zones to allow 
maximum drawdown to be recorded. A 2-inch diameter variable speed submersible 
pump was selected for Production Well GMPW-2 due to the anticipated difficulty of 
maintaining a low flow rate. Prior to installation, the pump was decontaminated 
using a potable water and detergent solution. To minimize turbulence in the water 
column resulting from continuous pumping action, the pressure transducer was 
installed in Production Well GMPW-2 inside a temporary two-inch diameter PVC 
still-tube. Once the pump was installed, a continuously reading electronic flow 
meter and totalizer were installed in-line and checked for proper factory calibration 
using anticipated flow rates and discharge pipe diameter prior to the pump test

A continuously reading barometer and rain gauge were set up in the test area. 
Barometric and precipitation data were recorded periodically throughout the test. 
During the test, the rain gauge was emptied after each measurement in order to
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accurately calculate the quantity of daily rainfall. These data are provided in Table 1 
of this report.

To prevent re-infiltration, flooding, and erosion and to mitigate any contaminant 
migration, all water generated during the aquifer test was containerized in a 
temporary stainless steel tank on-site. For details on water disposal methods, please 
refer to the section entitled Disposal of Pumped Water.

Background Monitoring

To establish the pre-pumping water-level trend, background water-level monitoring 
began on April 2, 1998 at 3:20 p.m. and continued until April 6,1998 at 10:00 a.m., 
when the pumping phase of the test began (Table 2). Manual water-level 
measurements were also collected on April 2, 1998 in the background observation 
wells not equipped with pressure transducers and from the staff gauge. The 
background measurements indicated no discernible change in water levels in the 
days immediately preceding the pumping test.

Pumping Test

The pumping phase of the aquifer test began at 10:00 a.m. (1000 hours) on April 6, 
1998. The in-line flow meter used to measure flow fates during the test is based on 
the principal of rotation o f an in-line turbine. Because the low flow rate was 
insufficient to properly turn the turbine, the in-line flow meter did not register flow 
readings. Therefore, flow measurements were made manually with a graduated 
beaker and stop watch. Flow rate measurements during the aquifer test are provided 
in Table 3. The pumping test was started at a flow rate of approximately 0.31 
gallons per minute (gpm). This flow rate was maintained within approximately 19 
percent (maximum flow was recorded at 0.37 gpm, and minimum flow was recorded 
at 0.25 gpm) for the duration of the test. Three instances led to temporary deviations 
from this range in flow rate. These instances are as follows:

1. On April 7, 1998 at 1400 hours (1,690 minutes into the test), representatives 
from the USEPA arrived on site. Upon arrival the USEPA was informed of the 
non-registering flow meter (due to the low flow) and requested that the flow 
meter be removed. Air was introduced during removal of the meter, which 
obstructed the discharge o f pumped water. The pumping rate had to be 
increased to 1 gpm to restore flow. The water level in Production Well GMPW- 
2 had declined to the pump intake before flow could be re-adjusted, leading to a 
temporary disruption in pumping. After 10 minutes the pump and data logger 
recording interval were restarted, with the flow rate set at 0.30 gpm.
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2. On April 7, 1998 at 2040 hours (2,030 minutes into the test), the water level in 
the production well declined to the pump intake. It was determined that the 
pump could be safely lowered further into the screened interval. Therefore the 
pump was lowered three feet further into the well screen. The pump was then 
restarted after approximately 30 minutes and these changes were noted.

3. On April 7, 1998 at 2300 hr. (2,150 minutes into the test) the control box for the 
pump failed due to an electrical problem in the wiring connecting the control 
box and the pump. The connection was repaired and the pump was restarted 
after approximately 25 minutes. The flow rate was set to 0.34 gpm.

On April 8, 1998 at 1700 hours (3,200 minutes into the test) the control box failed 
and could not be repaired. Since the aquifer test at that point was approximately 75 
percent complete and no measurable drawdown was recorded at nearby observation 
wells, the pumping test was considered complete. Drawdown data recorded by the 
data logger are provided in Table 4 and water-level measurements collected 
manually are provided in Table 5.

Recovery Monitoring

Upon completion o f the pumping phase of the aquifer test on April 8, 1998, the data 
logger recorded 16 hours o f recovery data from Observation Wells GMMW-2, 
GMMW-3, PW-4, and W-5 and from the pumping well (GMPW-2). The recovery 
phase was abbreviated because the pumping well achieved 99% recovery in this 
period. Manual water-level measurements were collected on April 9,1998 from the 
background observation wells not equipped with pressure transducers and from the 
staff gauge.

Disposal of Pumped Water

Upon completion o f the aquifer test, the water generated from the test was pumped 
from the tank on-site into a tanker truck. The tank was then decontaminated using a 
high temperature steam cleaner. All pumping test water and water generated from 
decontamination was transported for off-site treatment and disposal at the Nanticoke 
Leachate Treatment Facility, located in Binghamton, New York. The tanks were 
then removed from the site.

Aquifer Test Results

Despite the difficulties in conducting an aquifer test at such a low flow rate, the 
drawdown data obtained from the pumping test provided reliable data for the 
calculation of aquifer properties. Aquifer test data were analyzed to characterize the 
drawdown behavior of the glacial outwash aquifer and to estimate the aquifer
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properties p f transmissivity and storage. The aquifer test data were analyzed with 
the support of the AQTESOLV software program, which is an interactive program 
that provides graphical curve matching analyses.

Drawdown data were analyzed for transmissivity (T) and aquifer storage (S) using 
both the Cooper-Jacob (1946) and Theis (1935) methods. These methods were used 
because the drawdown did not exhibit a delayed water-table response. Prior to 
analysis using these methods, the drawdown data are corrected as follows:

S’ = S-(S2/2M)
where:

S’ = equivalent confined aquifer drawdown 
S = observed drawdown under unconfined conditions 
M = aquifer thickness under static conditions

With the Cooper-Jacob method, drawdowns in the pumped well are plotted against 
the logarithm of time after pumping started on semi-logarithmic paper. The time- 
drawdown graph yields a straight-line plot in the region where the coefficient p <  
0.01, anrf the slope o f the straight line is used to determine the transmissivity. 
Deviation from a straight line becomes appreciable when p. exceeds about 0.02, and 
the method would not be valid in this area where the data would actually plot as a 
gentle curve.

The calculated transmissivity for the time-drawdown data from Production Well 
GMPW-2 is 4.72 square feet per day [ftVday] (Figure 2). As a check of the 
appropriate use o f the Cooper-Jacob method, the region of the data where p < 0.02 
was calculated and compared with the region of data through which the straight line 
was drawn. The time that must elapse before the straight-line method can be applied 
to aquifer test data is determined from the following equation presented in Walton 
(1962):

tsl= 1.35x10VS/T

where:

tS| = time after pumping starts before a semi-log time drawdown plot 
will yield a straight-line graph, in min

r = distance from pumped well to observation well (in this case, 
radial distance to the extent of sand pack), in ft

T = transmissivity, in gpd/ft
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S = coefficient of storage, fraction

Inserting the data for the glacial outwash aquifer (S=0.0563, T=35.30gpd/ft, and 
r=0.417 ft) results in a t,, of 37.4 minutes. Therefore, the straight line was drawn 
through the appropriate region o f data because it was after an elapsed time of 37.4 
minutes.

Based on a saturated thickness of 19.8 ft for the glacial outwash aquifer, the 
calculated value few hydraulic conductivity is 0.24 ft/day. This value is in close 
agreement with the estimate o f 0.28 ft/day calculated from specific capacity data 
that was collected from Production Well GMPW-2 during the step-drawdown testing 
(ARCADIS Geraghty & Miller 1997).

As a check of the Cooper-Jacob solution, the Theis curve fitting method was used to 
calculate the transmissivity and storage coefficient. This method is typically used 
for drawdown measured at observation wells because they depict the true water level 
in the aquifer. The water level in a pumping well may reflect the combination o f 
aquifer drawdown and well loss. However, because the GMPW-2 well screen has a 
high open area (capable o f yielding 97.5 gpm) but was only pumping Q.3 gpm, the 
well loss is probably negligible. Therefore, the Theis solution provided, a reliable 
estimate of transmissivity when the curve was fitted to the data on logarithmic paper 
(Figure 3).

The storage coefficient calculated from the time-drawdown data was 0.056. 
However, it should be noted that the storage coefficient cannot be determined with a 
high degree of accuracy from data for the pumped well because the effective radius 
of the pumped well is seldom precisely known (Walton 1962).

In summary, the aquifer test provided reliable data for calculation o f the 
transmissivity and hydraulic conductivity in the glacial outwash aquifer. The 
hydraulic conductivity o f 0.24 ft/day calculated from time-drawdown data for 
Production Well GMPW-2 corresponded to the previous hydraulic conductivity 
computed from specific capacity data. The step-drawdown and aquifer testing 
program indicated that the glacial outwash aquifer in the area of interest has a low 
permeability (approximately 0.2 to 0.3 ft/day) and poor ability to yield water (0.25 
to 0.5 gpm).

Given the low permeability and poor yield of the glacial outwash formation, pump- 
and-treat would be ineffective at this site for the following reasons:

• The production wells have an extremely limited area of influence, as 
noted by the fact that no drawdown was recorded at a monitoring well 
located 15 feet from the production well.
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• Groundwater velocities would be increased only in the immediate 
vicinity o f a production well due to the extremely limited areal extent o f 
drawdown.

• Due to geologic heterogeneities, cleanup times would be determined by 
the rate that contaminants either flush or diffuse from low permeability 
zones. Contaminant diffusion from low permeability zones is an 
extremely slow process.

•  Pump-and-treat at this site will not speed up the process of contam inant 
desorption from the aquifer solids.

This field program further supports the grain size distribution testing, slug testing, 
and groundwater flow and contaminant transport modeling results which concluded 
that a groundwater pump-and-treat remedy is not warranted given the site-specific 
conditions (Wehran 1992; Geraghty & Miller 1996).

I f  you have any questions or comments, please do not hesitate to contact us.

Sincerely,

ARCADIS Geraghty & Miller, Inc.

Steven M. Feldman - 
PrincipaJ^ciennst/Profect Manager

Thomas Eooasso
Vice President/Project Officer

Copies:

Brian Davidson, NYSDEC
Celeste Langomarsino, GAF Corporation
Ray Standish, Broome County



Table 1. Rain Gauge and Barometer Readings Collected During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date
Time

(hours)

Rain Gauge 
Reading 
(inches)

Barometer
Reading

(mb) Comment

4/2/98 1100 0.00 979 Dry, clear

4/6/98 0841 0.07 NR Dry, clear
1108 NR 979 Dry, clear
1300 NR 979 Dry, clear
1700 0.00 979 Dry, clear
1900 0.00 979 Dry, clear

4/7/98 0700 0.00 979 Dry, clear
1700 0.00 986 Dry, clear

4/8/98 0700 trace 985 Light Rain
1700 0.26 NR Rain

4/9/98 0850 0.11 980 Dry, clear

Note: Rain gauge emptied after each reading.

mb
NR

Millibars 
Not recorded
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Table 2. Background Water-Level Measurements Recorded By Data Logger
From Pumping and Observation Wells Ouring the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Test 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well. 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 ft downgradient) 
(ft bmp)

April 2, 1998

0 0.000 -0.012 -0.006 -0.012 -0.006

5 0.000 -0.006 -0.006 -0.006 0.000
10 0.000 -0.012 -0.006 -0.006 0.000
15 0.006 -0.006 0.000 0.000 0.012
20 0.000 -0.006 -0.006 -0.006 0.000
25 0.000 -0.006 0.000 0.006 0.012
145 0.000 -0.006 -0.006 0.012 0.006
265 -0.006 -0.012 -0.012 0.006 0.012
385 -0.012 -0.012 -0.012 0.000 0.006

April 3, 1.998

505 -0.024 -0.031 -0.025 -0.018 -0.006
625 -0.024 -0.037 -0.025 -0.012 -0.006
745 -0.024 -0.094 -0.025 -0.018 -0.012
865 -0.024 -0.126 -0.025 -0.012 -0.006
985 -0.024 -0.170 -0.025 -0.006 -0.006
1105 -0.024 -0.050 -0.025 -0.018 -0.006
1225 -0.031 -0.050 -0.031 -0.018 -0.012
1345 -0.018 -0.031 -0.018 0.000 0.000
1465 -0.037 -0.050 -0.031 -0.025 -0.031

1585 -0.037 -0.044 -0.031 -0.025 -0.012

1705 -0.037 -0.044 -0.025 -0.018 -0.012

1825 -0.037 -0.044 -0.031 -0.018 -0.012

April 4, 1998

1945 -0.056 -0.056 -0.044 -0.050 -0.025

2065 -0.062 -0.056 -0.044 -0.044 -0.025

2185 -0.062 -0.056 -0.050 -0.044 -0.031

2305 -0.049 -0.056 -0.044 -0.044 -0.025

Note: Positive ” +" values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point.
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Table 2. Background Water-Level Measurements Recorded By Data Logger
From Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Test 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 ft downgradient) 
(ft bmp)

April 4, 1998

2425 -0.043 -0.050 -0.037 -0.025 -0.025

2545 -0.056 -0.050 -0.044 -0.037 -0.031

2665 -0.056 -0.050 -0.044 -0.037 -0.025

2785 -0.056 -0.050 -0.044 -0.037 -0.025

2905 -0.056 -0,050 -0.050 -0.037 -0.031 /
3025 -0.056 -0.050 -0.044 -0.031 -0.018

3145 -0.056 -0.044 -0.044 -0.025 -0.012

3265 -0.056 -0.044 -0.044 -0.031 -0.012

April 5, 1998

3385 -0.062 -0.050 -0.050 -0.044 -0.012

3505 -0.074 -0.056 -0.063 -0.050 -0.025

3625 -0.074 -0.063 -0.069 r0.063 -0.025

3745 -0.068 :• -0.056 -0.063 -£.050 -0.018

3865 -0.062 -0.050 -0.063 -0.044 -0.012

3985 -0.062 -0.044 -0.063 -0.031 -0.006

4105 -0.068 -0.050 -0.063 -0.044 -0.012

4225 -0.074 -0.063 -0.075 r0.056 -0.018

4345 -0.068 -0.056 -0.075 -0.056 -0.025

4465 -0.074 -0.056 -0.069 -0.050 -0.012

4585 -0.074 -0.050 -0.075 -0.044 -0.012

4705 -0.074 -0.056 -0.075 -0.050 -0.006

April 6,1998

4825 -0.081 -0.063 -0.082 -0.056 -0.012

4945 -0.087 -0.069 -0.088 -0.063 -0.012

5065 -0.093 -0.069 -0.088 -0.069 -0.012

5185 -0.087 -0.069 -0.094 -0.069 -0.012

5305 -0.081 -0.063 -0.088 -0.050 -0.006

5425 -0.074 -0.063 -0.088 -0.050 0.000

Note: Positive " + ” values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point.
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Table 3. Flow Rates and Drawdown Recorded at Production Well GMPW-2
During the April 1998 Aquifer Test, Colesville Landfill, Colesville, New York.

Time Since Instantaneous Cumulative
Time of Day Start of Pumping Drawdown Pumping Rate Volume Pumped 

Date (hours) (min) (feet) (gpm) (gallons)

4/6/98 1018 18
1030 30
1100 60
1130 90
1200 120
1230 160
1300 180
1330 200
1400 240
1430 270
1500 300
1530 330
1600 360
1700 420
1800 480
1830 . 510
2130 690
2230 750

4/7/98 0100 840
0500 1080
0700 1200
0730 1230
0900 1300
0922 1320
0940 1340
1100 1480
1130 1510
1200 1540
1230 1570
1245 1585

4/7/98 1 300 1 600
1330 1630
1400 1660
1530 1750
1600 1780
1630 1810
1700 1840
1720 1860
2030 2050
2144 2164

3.26 0.32 5.8
3.80 0.32 9.6
4.07 0.32 19.2
4.48 0.32 28.8
5.19 0.32 38.4
5.60 0.33 51.6
5.80 0.35 58.6
5.90 0.35 65.6
6.16 0.35 79.6
6.32 0.37 90.7
6.42 0.37 101.8
6.44 0.25 109.3
5.15 0.26 117.1
5.15 0.26 132.7
6.72 0.34 153.1
8.74 0.32 162.7
8.12 0.32 220.3
8.15 0.34 240.7

8.12 0.34 285.6
7.61 0.3 357.6
6.79 0.24 386.4
6.95 0.26 394.2
7.06 0.23 410.3
8.95 0.29 416.1
9.21 0.28 421.7
9.28 0.26 458.1
9.40 0.26 465.9
9.48 0.32 475.5
9.76 0.26 483.3
10.57 0.32 488.1

10.75 0.27 432.0
11.35 0.27 440.1
13.45 0.37 451.2
12.24 0.30 478.2
12.27 0.30 487.2
12.15 0.29 495.9
12.10 0.28 504.3
12.23 0.30 510.3
13.76 0.30 567.3
13.64 0.32 603.8
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Table 3. Flow Rates and Drawdown Recorded at Production Well GMPW-2
During the April 1998 Aquifer Test, Colesville Landfill, Colesville, New York.

Date
Time of Day 

(hours)

Time Since 
Start of Pumping 

(min)
Drawdown

(feet)

Instantaneous 
Pumping Rate 

(gpm)

Cumulative 
Volume Pumped 

(gallons)

4/7/98 2200 2220 13.71 0.30 620.6
2230 2250 13.20 0.29 629.3
2325 2305 10.82 0.34 648.0

4/8/98 2400 2340 12.35 0.29 678.6
0030 2370 12.96 0.30 687.6
0100 2400 12.91 0.29 696.3
0130 2430 12.84 0.28 704.7
0140 2440 13.40 0.31 707.8
0200 2460 13.45 0.30 713.8
0230 2490 13.40 0.29 722.5
0300 2520 13.34 0.29 731.2
0330 2550 13.31 0.29 739.9
0400 2580 13.25 0.28 748.3
0430 2610 13.65 0.29 757.0
0500 2640 13.67 0.28 765.4
0530 2670 13.75 0.28 773.8
0600 2700 14.97 0.30 782.8
0630 2730 15.01 0.29 791.5
0700 2760 14.99 0.30 800.5
0730 2790 14.99 0.28 808.9
0800 2820 15.68 0.29 817.6

4/8/98 0830 2850 15.64 0.29 826.3
0900 2880 15.67 0.32 835.9
0930 2910 15.65 0.32 845.5
1100 3000 15.80 0.33 875.2
1130 3030 15.82 0.32 884.8
1200 3060 15.77 0.31 894.1
1230 3090 15.73 0.31 903.4
1300 3110 15.82 0.31 909.6
1400 3170 15.74 0.31 928.2
1500 3230 15.77 0.31 946.8
1600 3290 15.73 0.31 965.4
1630 3310 15.72 0.31 971.6

Total Flow (gpm): 971.6
Average Flow (gpm): 0.29

gpm gallons per minute
min minutes
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Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 6, 1998 

0.01 -0.187 -0.056 -0.094 -0.050 -0.006
0.02 -0.187 -0.056 -0.094 -0.044 -0.006
0.03 -0.187 -0.056 -0.094 -0.050 -0.006
0.03 -0.187 -0.056 -0.094 -0.050 -0.006
0.04 -0.187 -0.056 -0.094 -0.050 -0.006
0.05 -0.162 -0.056 -0.094 -0.044 -0.006
0.06 -0.162 -0.056 -0.094 -0.050 -0.006
0.07 -0.156 -0.056 -0.094 -0.044 -0.006
0.08 -0.156 -0.056 -0.094 -0.044 -0.006
0.08 -0.137 -0.056 -0.094 -0.044 -0.006
0.09 -0.143 -0.056 -0.094 -0.044 -0.006
0.10 -0.112 -0.056 -0.094 5 -0.050 -0.006
0.11 -0.09S -0.056 -0.094 -0.044 -0.006
0.12 -0.099 -0.056 -0.094 -0.050 -0.006
0.13 -0.093 -0.056 -0.094 -0.050 -0.006
0.13 -0.074 -0.056 -0.094 -0.044 -0.006
0.14 -0.Q62 -0.056 -0.094 -0.050 -0.012
0.15 -0.049 -0.056 -0.094 -0.050 -0.006
0.16 -0.043 -0.056 -0.094 -0.044 -0.012
0.17 -0.037 -0.063 -0.094 -0.044 -0.012
0.18 -0.024 -0.056 -0.094 -0.050 -0.006

0.18 -0.018 -0.056 -0.094 -0.050 -0.012

0.19 -0.006 -0.056 -0.094 -0.050 -0.012

0.20 -0.012 -0.063 -0.094 -0.044 -0.012
0.21 0.000 -0.056 -0.094 -0.050 -0.012
0.22 0.000 -0.063 -0.094 -0.050 -0.012
0.23 0.006 -0.056 -0.094 -0.044 -0.012

0.23 0.006 -0.056 -0.094 -0.050 -0.012
0.24- 0.018 -0.056 -0.094 -0.050 -0.012

0.25 0.018 -0.056 -0.094 -0.050 -0.012

0.26 0.031 -0.056 -0.094 -0.050 -0.012

0.27 0.031 -0.063 -0.094 -0.050 -0.012

0.27 0.043 -0.056 -0.094 -0.050 -0.012

0.28 0.043 -0.056 -0.094 -0.050 -0.012

0.29 0.049 -0.056 -0.094 -0.050 -0.018

Note: Positive ” + ” values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point
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Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From 
Pumping and Observation Wells During the April 1998 Aquifer Test, 
Colesville Landfill, Colesville. New York.

Date & Time 
Since Start 
of Pumping 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

April 6, 1998

0.30 0.056 -0.063 -0.094

0.31 0.056 -0.063 -0.094
0.32 0.056 -0.056 -0.094

0.32 0.062 -0.056 -0.094

0.33 0.068 -0.056 -0.094

0.35 0.081 -0.056 -0.094

0.37 0.087 -0.063 -0.094

0.38 0.099 -0.056 -0.094

0.40 0.099 -0.063 -0.094

0.42 0.106 -0.056 -0.094

0.43 0.106 -0.063 -0.094

0.45 0.106 -0.063 r -0.094

0.47 0.099 -0.063 -0.094

0.48 0.099 -0.056 :  -0.094

0.50 0.099 -0.056 -0.094

0.52 0.099 -0.056 -0.094

0.53 0.106 -0.063 -0.094

0.55 0.106 -0.063 -0.094

0.57 0.118 -0.056 -0.094

0.58 0.112 -0.063 -0.094

0.60 0.118 -0.056 -0.094

0.62 0.118 -0.056 -0.094

0.63 0.118 -0.056 -0.094

0.65 0.112 -0.063 -0.094

0.67 0.118 -0.063 -0.094

0.68 0.118 -0.056 -0.094

0.70 0.112 -0.063 -0.094

0.72 0.112 -0.063 -0.094

0.73 0.118 -0.063 -0.094

0.75 0.112 -0.063 -0.094

0.77 0.106 -0.063 -0.094

0.78 0.112 -0.063 -0.094

0.80 0.124 -0.056 -0.094

0.82 0.131 -0.063 -0.094

0.83 0.156 -0.063 -0.094

Observation Well 
W-5

(90 ft upgradientl 
(ft bmpl

Observation Well 
PW-4 

JO feet downgradie 
(ft bmpl

-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.044
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050
-0.050

- 0.012
- 0.012
- 0 .012
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.0)8
-0.018
-0.018.
-0.018
-0.0)8
-0.018
-0.0.18
-0.Q18
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
- 0.012
-0.018
-0.018
- 0 .0 1 2
- 0.012
- 0.012
- 0.012

Note:

ft bmp

Positive " + " values indicate a decrease in water level
Negative values indicate an increase in water level.

feet below measuring point
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Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill. Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes!

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Wall 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 6,1998

0.85 0.174 -0.056 -0.094 -0.050 -0.012
0.87 0.187 -0.063 -0.094 -0.050 -0.018
0.88 0.205 -0.063 -0.094 -0.050 -0.012
0.90 0.218 -0.063 -0.094 -0.050 -0.012
0.92 0.218 -0.056 -0.094 -0.050 -0.012
0.93 0.230 s -0.056 -0.094 -0.050 -0.012
0.95 0.243 -0.056 -0.094 -0.050 -0.012
0.97 0.249 -0.063 -0.094 -0.050 -0.012
0.98 0.262 -0.063 -0.094 -0.050 -0.012
1.0 0.274 -0.063 -0.094 -0.050 -0.006
1.2 0.318 -0.056 -0.094 -0.056 -0.006
1.4 0.368 ? -0.056 -0.094 -0.056 -0.006
2.0 0.636 ‘ -0.063 -0.094 -0.056 0.000
2.2 0.661 ; -0.063 -0.094 -0.056 -0.006
2.4 0.649 -0.063 -0.094 -0.063 -0.006
2.6 0.680 ><■■■ -0.063 -0.094 -0.056 0.000
2.8 0.699 -0.063 -0.094 -0.056 0.000
3.0 0.761 -0.063 -0.094 -0.050 0.006
3.2 0.855 -0.056 -0.094 •0.050 0.000
3.4 0.973 -0.056 -0.088 -0.050 0.000
3.6 1.098 -0.056 -0.094 -0.050 0.006
3.8 1.217 -0.056 -0.094 -0.050 0.000
4.0 1.229 -0.056 -0.094 -0.050 0.000
4.2 1.273 -0.056 -0.088 -0.050 0.000
4.4 1.310 -0.056 -0.094 -0.050 0.000
4.6 1.360 -0.063 -0.094 -0.050 -0.006
4.8 1.404 -0.063 -0.094 -0.056 -0.006
5.0 1.454 -0.056 -0.094 -0.050 0.000
5.2 1.485 -0.056 -0.088 -0.056 0.000
5.4 1.516 -0.056 -0.088 -0.056 0.000
5.6 1.554 -0.056 -0.088 -0.056 -0.006
5.8 1.578 -0.056 -0.088 -0.056 0.000
6.0 1.610 -0.056 -0.088 -0.056 0.000
6.2 1.628 -0.056 -0.088 -0.056 0.000
6.4 1.653 -0.056 -0.088 -0.050 0.006

Nota: Positive " + " values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point



Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes!

Pumping Well 
GMPW-2 
(ft bmp!

Observation Well 
GMMW-2 

(30 ft cross-gradient! 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 6, 1998 

6.6 1.678 -0.056 -0.088 -0.050 0.006

6.8 1.691 -0.056 -0.088 -0.050 0.006

7.0 1.716 -0.056 -0.088 -0.050 0.006

7.2 1.734 -0.056 -0.088 -0.050 0.006

7.4 1.753 -0.056 -0.088 -0.050 0.000

7.6 1.766 -0.056 t0.088 -0.050 0.000

7.8 1.784 -0.056 -0.088 -0.050 0.000

8.0 1.797 -0.056 -0.088 -0.050 0.006

8.2 1.809 -0.056 -0,088 -0.050 0.00Q

8.4 1.822 -0.056 -0.088 -0.050 0.000

8.6 1.834 -0.056 -0.088 -0.050 -0.006

8.8 1.847 -0.050 -0.088 -0.056 -0.006

9.0 1.853 -0.056 ) -0.088 -0.050 -0.006

9.2 1.872 -0.056 -0.088 -0.056 -0.006

9.4 1.890 -0.056 -0.088 -0.056 -0.012

9.6 1.897 -0.050 -0.082 -0.050 -0.012

9.8 1.872 -0.050 -0.082 -0.056 -0.018

10 1.853 -0.050 -0.082 -0.056 -0.012

12 2.028 -0.050 -0.075 -0.050 0.000

14 3.026 -0.044 -0.075 -0.037 -0.006

16 3.088 -0.044 -0.075 -0.044 -0.006

18 3.257 -0.044 -0.075 -0.050 -0.018

20 3.388 -0.044 -0.069 -0.050 0.000

22 3.481 -0.044 -0.069 -0.050 0.006

24 3.562 -0.037 -0.063 -0.050 0.000

26 3.600 -0.037 -0.063 -0.050 -0.006

28 3.656 -0.031 -0.063 -0.037 0.006

30 3.699 -0.031 -0.063 -0.044 -0.006

32 3.743 -0.031 -0.063 -0.044 0.006

34 3.780 -0.031 -0.056 -0.050 0.000

36 3.818 -0.037 -0.056 -0.044 0.000

38 3.843 -0.031 -0.056 0.044 0.000

40 3.868 -0.031 -0.056 -0.044 0.006

42 3.886 -0.025 -0.056 -0.050 0.000

44 3.911 -0.025 -0.050 -0.037 0.012

Note: Positive " +" values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point



Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 6,1998  

46 3.930 -0.025 -0.050 -0.044 -0.012
48 3.943 -0.025 -0.050 -0.050 0.012
50 3.949 -0.031 -0.050 -0.056 -0.025
52 3.974 -0.018 -0.044 -0.037 0.000
54 3.992 -0.037 -0.056 -0.063 -0.025
56 4.024 -0.031 -0.050 -0.056 -0.006
58 4.049 -0.018 -0.050 -0.037 0.031
60 4.074 -0.025 -0.050 -0.050 -0.018
62 4.098 -0.025 -0.050 -0.037 0.031
64 4.123 -0.031 -0.044 -0.056 -0.050
66 4.148 -0.031 -0.044 -0:063 -0.025
68 4.180 -0.025 -0.044 -QtQ44 0.006
70 4.204 -0.025 -0.050 -0:056 0.006
72 4.229 -0.031 -0.044 -0;069 -0.018
74 4.267 -0.025 -0.044 -0.056 0.000
76 4.279 -0.025 -0.044 -0:056 0.012
78 4.304 ; -0.018 -0.044 -0:050 0.000
80 4.335 -0.025 -0.044 -0.044 -0.006
82 4.360 -0.025 -0.044 -0.056 -0.012
84 4.379 -0.025 -0.044 -0.056 -0.025
86 4.410 -0.018 -0.044 -0.050 0.012
88 4.435 -0.012 -0.044 -0.044 0.031
90 4.448 -0.031 -0.044 -0.069 -0.025
92 4.473 -0.006 -0.037 -0.025 0.044
94 4.485 -0.018 -0.037 -0.044 -0.018
96 4.504 -0.025 -0.044 -0.063 -0.050
98 4.572 0.000 -0.037 -0.031 0.050
100 4.710 -0.018 -0.037 -0.037 0.012
120 5.190 -0.018 -0.037 -0.063 -0.050
140 5.507 -0.018 -0.031 -0.069 -0.044
160 5.651 0.000 -0.018 -0.044 0.018
180 5.825 -0.006 -0.025 -0.050 0.006
200 5.888 0.000 -0.018 -0.056 0.012
220 6.006 0.006 -0.012 -0.025 0.031
240 6.162 0.012 -0.012 -0.056 0.000

Note: Positive " +" values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point



Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
Iminutesl

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation WeH 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 6, 1998

260 6.280 0.012 -0.012 -0.031 0.044

280 6.411 0.006 -0.012 -0.050 0.012

300 6.417 -0.018 -0.018 -0.056 -0.006

320 6.430 -0.006 -0.018 -0.050 0.012

340 6.449 0.000 -0.012 -0.056 0.006

360 5.146 -0.012 -0.025 -0.063 0.000

380 5.059 -0.012 -0.031 -0.056 0.000

400 5.084 -0.012 -0.031 -0.063 0.000

420 5.146 -0.012 -0.031 -0.063 0.000

440 5.177 -0.018 -0.025 -0.063 0.006

460 5.190 -0.012 -0.025 -0.056 0.006

480 ; 6.723 -0.012 -0.025 -0.063 0.006

500 8.723 0.006 0.000 -0.050 0.012

520 8.766 0.012 0.006 -0.050 0.012

540 8.716 0.012 0.006 -0.044 0.006

560 8.654 0.012 0.006 -0.056 0.012

580 8.579 0.018 0.006 -0.050 0.012

600 8.498 0.018 0.006 -0.050 0.018

620 8.417 0.012 0.000 -0.056 0.012

640 8.318 0.012 0.000 -0.056 0.012

660 8.243 0.012 0.000 -0.056 0.012

680 8.137 0.012 0.000 -0.063 0.018

700 8.081 0.006 -0.006 -0.063 0.012

720 8.031 0.006 -0.006 -0.063 0.012

740 8.062 0.006 -0.006 -0.063 0.012

760 8.212 0.006 -0.006 -0.069 0.012

780 8.218 0.006 -0.006 -0.069 0.018

800 8.212 0.006 -0.006 -0.069 0.012

820 8.199 0.012 -0.006 -0.069 0.018

April 7, 1998

840 8.118 0.006 -0.006 -0.063 0.018

860 8.025 0.006 -0.012 -0.069 0.012

880 7.963 0.006 -0.006 -0.069 0.012

Note: Positive " + ” values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point
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Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

*

April 7, 1998 

900 7.925 0.006 -0.012 -0.069 0.018
920 7.857 0.006 -0.012 -0.069 0.018
940 7.776 0.000 -0.012 -0.069 0.012
960 7.701 0.000 -0.012 -0.075 0.012
980 7.608 0.000 -0.018 -0.075 0.018
1000 7.533 0.000 -0.018 -0.075 0.012
1030 7.433 0.000 -0.018 -0.069 0.012
1060 7.626 0.000 -0.018 -0.075 0.012
1090 7.608 0.006 -0.018 -0.069 0.018
1120 7.452 0.006 -0.018 -0.069 0.018
1150 7.271 0.000 -0.025 -0.069 0.018
1180 7.109 0.000 -0.025 -0.069 0.025
1210 7.003 0.000 -0.018 -0.069 0.025
1240 6.879 0.006 -0.025 -0.063 0.025
1270 6.760 0.000 -0.025 -0.063 0.025
1300 7.028 0.006 -0.018 -0.056 0.025
1330 7.016 0.006 -0.018 -0.056 0.025
1360 7.078 0.006 -0.025 -0.063 0.025
1390 8.853 0.012 -0.012 -0.056 0.025
1420 9.327 0.018 -0.006 -0.056 0.031
1450 9.333 0.025 -0.006 -0.063 0.031
1480 9.302 0.031 0.000 -0.050 0.037
1510 9.395 0.031 0.000 -0.050 0.031
1540 9.488 0.025 0.006 -0.056 0.031
1570 9.762 0.037 0.006 -0.044 0.037
1600 10.759 0.044 0.012 -0.044 0.025
1630 11.269 0.050 0.018 -0.050 0.025
1660 13.459 0.050 0.018 -0.056 0.018
1690.00 13.708 0.050 0.018 -0.063 0.018
1690.01 11.356 0.044 0.025 -0.056 0.031
1690.02 11.350 0.044 0.025 -0.063 0.031
1690.03 11.350 0.044 0.031 -0.056 0.031
1690.03 11.344 0.044 0.031 -0.063 0.025
1690.04 11.344 0.044 0.025 -0.056 0.025
1690.05 11.337 0.044 0.025 -0.056 0.025

Note: Positive " +" values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point



Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 7, 1998 

1690.06 11.331 0.044 0.025 -0.063 0.031
1690.07 11.331 0.044 0.025 -0.063 0.031
1690.08 11.331 0.044 0.025 -0.063 0.025
1690.08 11.325 0.044 0.025 -0.063 0.031
1690.09 11.319 0.044 0.025 -0.056 0.025
1690.10 11.319 0.044 0.031 -0.063 0.031
1690.11 11.319 0.044 0.025 -0.063 0.025
1690.12 11.313 0.044 0.025 -0.063 0.025
1690.13 11.306 0.044 0.025 -0.063 0.025
1690.13 11.306 0.037 0.031 -0.063 0.025
1690.14 11.306 0.044 0.025 -0.063 0.025
1690.15 1 11.306 0.044 0.025 -0.063 0.031
1690.16 11.300 0.037 0.025 -0.063 0.025
1690.17 : ‘ 11.300 0.037 0,025 -0.063 0.025
1690.18 - 11.294 0.044 0,025 -0.063 0.025
1690.18 11.294 0.037 0.025 -0.063 0.025
1690.19 11.288 0.037 0.025 -0.063 0.025
1690.20 11.288 0.037 0.025 -0.063 0.025
1690.21 11.281 0.037 0.025 -0.063 0.025
1690.22 11.281 0.037 0.025 -0.063 0.025
1690.23 11.275 0.037 0.025 -0.063 0.025
1690.23 11.275 0.037 0.025 -0.063 0.025
1690.24 11.269 0.037 0.025 -0.063 0.025
1690.25 11.269 0.037 0.025 -0.063 0.025
1690.26 11.263 0.037 0.025 -0.063 0.025
1690.27 11.263 0.037 0.025 -0.063 0.025
1690.28 11.257 0.037 0.025 -0.063 0.025
1690.28 11.257 0.037 0.025 .0.063 0.025
1690.29 11.257 0.037 0.025 -0.063 0.025
1690.30 11.250 0.037 0.025 -0.063 0.025
1690.31 11.250 0.037 0.025 -0.063 0.025
1690.32 11.244 0.037 0.025 -0.063 0.025
1690.33 11.244 0.037 0.025 -0.063 0.025
1690.33 11.238 0.037 0.025 -0.063 0.025
1690.35 11.238 0.037 0.025 -0.063 0.025

Note: Positive " + " values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point
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Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From 
Pumping and Observation Wells During the April 1998 Aquifer Test, 
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes!

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 7, 1998 

1690.37 11.232 0.037 0.018 -0.063 0.025
1690.38 11.219 0.037 0.025 -0.063 0.025
1690.40 11.219 0.037 0.025 -0.063 0.025
1690.42 11.213 0.037 0.025 -0.063 0.025
1690.43 11.207 0.037 0.018 -0.063 0.025
1690.45 11.201 0.037 0.018 -0.063 0.025
1690.47 11.194 0.037 0.018 -0.063 0.025
1690.48 11.188 0.037 0.025 -0.063 0.025
1690.50 11.182 0.037 0.018 -0.063 0.025
1690.52 11.176 0.037 0.025 -0.063 0.025
1690.53 11.169 0.037 0.025 -0.063 0.025
1690.55 11.169 0.037 0.025 -0.063 0.025
1690.57 11.157 0.037 0.025 -0.063 0.025
1690.58 11.157 0.037 0.018 -0.063 0.025
1690.60 11.151 0.037 0.025 -0.063 0.025
1690.62 11.144 0.037 0.025 -0.063 0.025
1690.63 11.138 0.037 0.018 > -0.063 0.025
1690.65 11.132 . 0.037 0.018 -0.063 0.025
1690.67 11.126 0.037 0.018 -0.063 0.025
1690.68 11.120 0.037 0.018 -0.063 0.018
1690.70 11.113 0.037 0.018 -0.063 0.025
1690.72 11.107 0.037 0.018 -0.063 0.025
1690.73 11.101 0.037 0.025 -0.063 0.025
1690.75 11.095 0.037 0.018 -0.063 0.018
1690.77 11.088 0.037 0.025 -0.063 0.018
1690.78 11.082 0.037 0.018 -0.063 0.018
1690.80 11.076 0.037 0.018 -0.063 0.018
1690.82 11.070 0.037 0.025 -0.063 0.018
1690.83 11.070 0.037 0.025 -0.063 0.018
1690.85 11.057 0.037 0.025 -0.063 0.018
1690.87 11.057 0.037 0.018 -0.063 0.018
1690.88 11.051 0.037 0.025 -0.063 0.018
1690.90 11.045 0.037 0.025 -0.056 0.018
1690.92 11.039 0.037 0.025 -0.063 0.018
1690.93 11.032 0.037 0.018 -0.063 0.018

Note: Positive " +" values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point



Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 7, 1998 

1690.95 11.026 0.037 0.025 -0.056 0.018
1690.97 11.026 0.031 0.018 -0.056 0.018
1690.98 11.014 0.037 0.025 -0.056 0.018
1691.0 11.014 0.037 0.025 -0.063 0.018
1691.2 10.939 0.037 0.025 -0.063 0.018
1691.4 10.871 0.037 0.018 -0.056 0.018
1691.6 10.802 0.037 0.025 -0.063 0.018
1691.8 10.734 0.044 0.025 -0.056 0.018
1692.0 10.665 0.037 0.018 -0.056 0.018
1692.2 10.603 0.037 0.018 -0.063 0.018
1692.4 10.534 0.037 0.018 -0.063 0.018 <
1692.6 10.466 0.044 0.018 -0.056 0.012
1692.8 10.460 0.044 0.018 -0.056 0.012
1693.0 10.466 0.044 0.018 -0.056 0.012
1693.2 10.715 0.044 0.018 -0.056 0.018
1693.4 10.920 0.044 0.018 -0.056 0.018
1693:6 10.858 0.044 0.018 -0.050 0.012
1693.8 10.777 0.044 0.018 -0.050 0.012
1694.0 10.703 0.044 0.018 -0.050 0.012
1694.2 10.703 0.044 0.018 -0.050 0.012
1694.4 10.765 0.044 0.025 -0.056 0.018
1694.6 10.958 0.044 0.018 -0.056 0.012
1694.8 11.120 0.044 0.018 -0.056 0.018
1695.0 11.356 0.044 0.018 -0.063 0.018
1695.2 11.642 0.044 0.018 -0.063 0.018
1695.4 11.885 0.037 0.018 -0.063 0.018
1695.6 12.059 0.037 0.012 -0.063 0.012
1695.8 11.997 0.044 0.018 -0.063 0.006
1696.0 11.960 0.037 0.012 -0.063 0.012
1696.2 11.985 0.044 0.012 -0.063 0.012
1696.4 12.010 0.044 0.018 -0.063 0.018
1696.6 12.034 0.044 0.018 -0.056 0.018
1696.8 12.059 0.044 0.018 -0.056 0.018
1697.0 12.072 0.044 0.018 -0.056 0.025
1697.2 12.034 0.037 0.018 -0.056 0.018

Note: Positive " +" values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet be low  m easuring point
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Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes!

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

{15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 7,1998  

1697.4 11.991 0.044 0.018 -0.056 0.018
1697.6 11.954 0.044 0.018 -0.056 0.012
1697.8 11.922 0.037 0.018 -0.056 0.012
1698.0 11.879 0.037 0.018 -0.063 0.012
1698.2 11.860 0.037 0.018 -0.063 0.018
1698.4 11.842 0.044 0.018 -0.056 0.018
1698.6 11.823 0.044 0.025 -0.056 0.025
1698.8 11.804 0.044 0.018 -0.050 0.025
1699.0 11.786 0.044 0.018 -0.050 0.025
1699.2 11.767 0.050 0.018 -0.050 0.018
1699.4 11.748 0.044 0.018 -0.056 0.006
1699.6 11.730 004 4 0.018 -0.050 0.012
1699.8 11.711 0.044 0.018 -0.056 0.012
1700.0 11.698 0.044 0.018 -0.056 0.012

1702 11.792 0.044 0.018 -0.063 0.006
1704 11.922 0.031 0.018 -0.056 0.025
1706 12.022 0.037 0.018 -0.063 0.018

1708 12.090 0.037 0.018 -0.056 0.012

1710 12.140 0.037 0.012 -0.063 0.018

1712 12.178 0.044 0.025 -0.056 0.025

1714 12.202 0.044 0.018 -0.056 0.025

1716 12.215 0.037 0.018 -0.056 0.018

1718 12.227 0.037 0.012 -0.063 0.018

1720 12.246 0.044 0.018 -0.050 0.025

1722 12.252 0.044 0.018 -0.056 0.031

1724 12.240 0.044 0.018 -0.056 0.018

1726 12.252 0.050 0.025 -0.050 0.031

1728 12.252 0.044 0.018 -0.050 0.025

1730 12.252 0.044 0.018 -0.056 0.031

1732 12.240 0.031 0.012 -0.069 0.025

1734 12.240 0.037 0.018 -0.063 0.018

1736 12.240 0.037 0.018 -0.063 0.025

1738 12.234 0.037 0.018 -0.063 0.025

1740 12.227 0.044 0.018 -0.056 0.031

1742 12.221 0.037 0.018 -0.063 0.018

Mote: Positive " +" values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point
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Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 7, 1998 

1744 12.227 0.044 0.018 -0.056 0.031
1746 12.234 0.037 0.018 -0.069 0.025
1748 12.234 0.037 0.012 -0.063 0.025
1750 12.240 0.037 0.012 -0.063 0.018
1752 12.234 0.031 0.012 -0.075 0.018
1754 12.246 0.037 0.018 -0.069 0.025
1756 12.246 0.037 0.012 -0.063 0.012
1758 12.252 0.037 0.012 -0.069 0.025
1760 12.252 0.037 0.012 -0.063 0.018
1762 12.258 0.037 0.012 -0.069 0.025
1764 12.258 0.037 0.012 -0.069 0.031
1766 12.265 0.037 0.012 -0.069 0.025
1768 12.252 0.031 0.012 -0.075 0.025
1770 12.252 0.031 0.012 -0.075 0.025
1772 12.234 0.037 0.012 -0.069 0.012
1774 12.221 0.037 0.012 -0.069 0.025
1776 12.202 0.037 ; 0.006 -0.075 0.031
1778 12.178 0.031 o;oo6 -0.081 0.018
1780 12.171 0.037 0.012 -0.069 0.018
1782 12.159 0.037 0.012 -0.075 0.025
1784 12.140 0.031 0.006 -0.081 0.018
1786 12.146 0.037 0.012 -0.069 0.031
1788 12.140 0.037 0.012 -0.069 0.025

1790 12.140 0.037 0.012 -0.069 0.018
1810 12.128 0.037 0.012 -0.075 0.025

1830 12.103 0.037 0.006 -0.075 0.025

1850 12.271 0.037 0.012 -0.075 0.031

1870 12.258 0.037 0.012 -0.069 0.025
1890 12.252 0.031 0.006 -0.075 0.018

1910 12.134 0.031 0.006 -0.075 0.031

1930 12.140 0.037 0.012 -0.075 0.031

1950 12.178 0.031 0.006 -0.075 0.031

1970 12.171 0.031 0.006 -0.075 0.037

1990 12.395 0.037 0.006 -0.075 0.031

2010 13.758 0.037 0.012 -0.075 0.031

Note: Positive ” +" values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point
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Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well 
GMMW-2 

(30 ft cross-gradient) 
(ft bmp)

Observation Well 
GMMW-3 

(15 ft cross-gradient) 
(ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 7, 1998

2030 13.919 0.037 0.018 -0.075 0.031
2050 7.757 0.025 0.000 -0.075 0.037
2070 5.813 0.000 -0.037 -0.075 0.031
2090 13.198 0.025 0.000 -0.069 0.037
2110 13.708 0.037 0.012 -0.075 0.037
2130 13.733 0.037 0.012 -0.075 0.037
2150 13.727 0.037 0.012 -0.075 0.031
2170 8.149 0.031 0.000 -0.075 0.037
2190 7.072 0.006 -0.025 -0.081 0.031
2210 11.456 0.012 -0.012 -0.088 0.025
2230 12.594 0.025 -0.006 -0.088 0.031
2250 12.949 0.025 0.000 -0.088 0.037
2270 12.937 0.031 0.000 -0.088 0.031

April8, 1998

2290 12.906 0.025 0.000 -0.088 0.031
2310 12.862 0.025 -0.006 -0.088 0.031

2330 13.403 0.031 -0.006 -0.088 0.037

2350 13.453 0.031 0.000 -0.088 0.031
2370 13.428 0.031 -0.006 -0.088 0.031
2390 13.378 0.031 0.000 -0.088 0.031

2410 13.347 0.025 -0.006 -0.094 0.031
2430 13.329 0.025 -0.006 -0.094 0.031
2450 13.304 0.025 -0.006 -0.088 0.037
2470 13.260 0.025 -0.006 -0.094 0.025
2490 13.229 0.025 -0.012 -0.094 0.025

2510 13.646 0.025 -0.006 -0.100 0.031

2530 13.689 0.025 -0.006 -0.094 0.025

2550 13.689 0.018 -0.006 -0.100 0.025

2570 13.758 0.025 -0.006 -0.100 0.031

2590 14.983 0.037 0.006 -0.088 0.044

2610 15.045 0.044 0.006 -0.081 0.037

2630 15.014 0.037 0.006 -0.075 0.037

2650 15.008 0.044 0.006 -0.075 0.037

Note: Positive ” + " values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point
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Table 4. Drawdown and Recovery Measurements Recorded by Data Logger From
Pumping and Observation Wells During the April 1998 Aquifer Test,
Colesville Landfill, Colesville, New York.

Date & Time 
Since Start 
of Pumping 
(minutes)

Pumping Well 
GMPW-2 
(ft bmp)

Observation Well Observation Well 
GMMW-2 GMMW-3 

(30 ft cross-gradient) (15 ft cross-gradient) 
(ft bmp) (ft bmp)

Observation Well 
W-5

(90 ft upgradient) 
(ft bmp)

Observation Well 
PW-4

(100 feet downgradient) 
(ft bmp)

April 8, 1998 

2670 15.002 0.037 0.006 -0.081 0.037

2690 15.306 0.044 0.012 -0.075 0.044

2720 15.679 0.031 0.000 -0.088 0.025

2750 15.710 0.037 0.006 -0.081 0.044

2780 15.673 0.037 0.000 -0.088 0.037

2810 15.673 0.044 0.006 -0.088 0.037

2840 15.642 0.044 0.012 -0.081 0.044

2870 15.791 0.050 0.012 -0.081 0.044

2900 15.835 0.044 0.006 -0.081 0.044

2930 15.822 0.044 0.006 -0.081 0.037

2960 15.754 0.037 0.000 -0.088 0.037

2990 15.735 0.031 0.000 -0.094 0.025

3020 15.785 0.037 0.000 -0.094 0.031

3050 15.760 0.031 -0.006 -0.107 0.031

3080 15.741 0.031 0.000 -0.100 0.037

3110 15.797 0.031 0.000 -0.100 0.031

3140 15.785 0.037 0.006 -0.088 0.044

3170 15.766 0.044 0.006 -0.088 0,050

3200 15.735 0.031 0.000 -0.088 0.037

3230 5.576 -0.006 -0.050 -0.100 0.025

3260 1.635 -0.031 -0.082 -0.088 0.050

3290 0.474 -0.056 -0.107 -0.081 0.037

3320 0.586 -0.056 -0.107 -0.088 0.037

3350 0.337 -0.063 -0.113 -0.081 0.037

3380 0.305 -0.063 -0.120 -0.081 0.037

3410 0.293 -0.069 -0.126 -0.088 0.031

3440 0.280 -0.069 -0.126 -0.088 0.031

3470 0.280 -0.063 -0.120 -0.081 0.044

3500 0.280 -0.056 -0.120 -0.075 0.044

3530 0.268 -0.069 -0.126 -0.075 0.037

3560 0.249 -0.069 -0.132 -0.081 0.031

3590 0.243 -0.075 -0.139 -0.094 0.031

3620 0.237 -0.081 -0.139 -0.100 0.025

3650 0.230 -0.081 -0.139 -0.100 0.031

3680 0.224 -0.081 -0.145 -0.107 0.025

3710 0.224 -0.075 -0.145 -0.100 0.025

Note; Positive " + " values indicate a decrease in water level
Negative values indicate an increase in water level.

ft bmp feet below measuring point
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Table 5. Manual Water-Level Measurements Collected from Background Observation
Wells and Pumping Well During the April 1998 Aquifer Test, Colesville Landfill,
Colesville, New York.

Measuring
Point
Designation

Date of 
Measurement

Time of Measuring Point
Measurement Depth to Water Elevation Water Level Elevation 

(hours) (ft bmp) (ft msl) (ft msl)

WELLS

GMMW-2

GMMW-3

GMPW-2

W-5

W-22S

4/2/98 1100 36.82 1030.95 994.13

4/2/98 1100 34.70 1028.02 993.32

4/2/98 1100 32.20 1028.80 996.60

4/2/98 1100 51.57 1051.41 999.84

4/2/98 1100 9.02 965.05 956.03
1420 9.00 956.05

4/6/98 0841 9.42 955.63
1108 9.40 955.65
1300 9.42 955.63
1500 9.42 . .955.63
1700 9.44 955.61
1900 9.45 955.60
2100 9.42 955.63
2300 9.45 955.60

4/7/98 0100 9.48 955.57
0300 9.48 955.57
0500 9.48 955.57
0700 9.49 955.56
0930 9.50 955.55
1100 9.50 955.55
1300 9.50 955.55
1500 9.50 955.55
1700 9.48 955.57
1900 9.50 955.55
2100 9.50 955.55
2300 9.52 955.53

4/8/98 0100 9.54 955.51
0300 9.54 955.51
0500 9.55 955.50
0700 9.55 955.50
0900 9.56 955.49
1100 9.56 955.49
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Table 5. Manual Water-Level Measurements Collected from Background Observation
Wells and Pumping Well During the April 1998 Aquifer Test, Colesville Landfill,
Colesville, New York.

Measuring
Point
Designation

Date of 
Measurement

Time of 
Measurement 

(hours)
Depth to Water 

(ft bmp)

Measuring Point 
Elevation 
(ft msl)

W ater Level Elevation 
(ft msl)

W-22S 4/8/98 1300 9 .56 9 65 .0 5 955.49
1500 9.58 955 .47

4/9/98 0830 9 .55 955 .50

PW-3 4/2/98 1100 9 .02 9 8 8 .9 2 979 .90
1920 9 .0 0 979 .92
0841 9 .3 0 979 .62
1108 9 .3 0 979 .62
1300 9 .3 0 979 .62
1500 9 .3 0 979 .62
1700 9 .3 2 979 .60
1900 9 .3 2 979 .60
2100 9 .3 4 979 .58
2300 9 .3 2 979 .60

4/7/98 0 1 0 0 9 .3 2 9 79 .6 0
0 30 0 9 .3 2 979 .60
050 0 9 .3 4 979 .58
0 70 0 9 .3 6 9 79 .5 6
093 0 9 .3 4 979 .58
1100 9 .3 4 979 .58
1300 9 .3 4 979 .58
1500 9 .3 4 979 .58
1700 9 .3 3 979 .59
1900 9 .3 4 979 .58
2100 9 .3 4 979 .58

- 2300 9 .3 6 979 .56

4/8/98 0 1 0 0 9 .3 6 979 .56

030 0 9 .3 6 979 .56

0500 9 .3 6 979 .56

0 7 0 0 9 .3 7 979 .55
0 90 0 9 .3 8 9 79 .5 4

1100 9 .3 4 979 .58

1300 9 .3 6 979 .56

1500 9 .3 4 979 .58

4/9/98 0 8 3 0 9 .3 6 979 .56
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Table 5. Manual W ater-Level M easurem ents Collected from Background Observation
Wells and Pumping Well During the April 1998 Aquifer Test, Colesville Landfill,
Colesville, New York.

Measuring Time of Measuring Point
Point Date of Measurement Depth to Water Elevation Water Level Elevation
Designation Measurement (hours) (ft bmp) (ft msl) (ft msl)

GMMW-1 4/2/98

4/6/98

4/7/98

1100
1920
0841
1108
1300
1500
1700
1900
2100
2300
0100
0 3 0 0
0 5 0 0
0 7 0 0
093 0
1100
1300
1500
1700
1900
2100
2300

46.90  
46.85
4 6 .92
4 6 .90
4 6.89
4 6 .90
4 6 .90
4 6 .92  
4 6 .9 4
4 6 .92
4 6 .90  
4 6 .88
46.87
46.88
4 6 .90
4 6 .90
4 6 .88
4 6 .84  
4 6 .82
4 6 .84
4 6.85
4 6.85

1043.59 996.69
996 .74
996.67
996.69
996 .70
996.69
996.69
996.67  
996.65
996.67
996.69
996.71
996 .72
996.71
996.69
996.69
996.71
996.75  
996.77
996.75
996 .74
996 .74

4/8/98 0100
0 3 0 0
0 5 0 0
0 70 0
0 9 0 0
1100
1300
1500

4 6.86
4 6 .84
4 6 .85
46.87
46.87
46.85
4 6 .86
46.86

996.73  
996.75
996 .74
996.72
996 .72
996 .74
996.73
996.73

4/9/98 0 8 3 0 4 6 .83 996.76

STA FF GAUGE

SG-1 lal 4/2/98 1100
1420

0.00
0.00

NS

4 / 6 / 9 8 0 8 4 1 -0.18
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Table 5. Manual Water-Level Measurements Collected from Background Observation
Wells and Pumping Well During the April 1998 Aquifer Test, Colesville Landfill,
Colesville, New York.

Measuring
Point Date of 
Designation Measurement

Time of 
Measurement 

(hours)
Depth to Water 

(ft bmp)

Measuring Point 
Elevation 
(ft msl)

W ater Level Elevation  
(ft msl)

STAFF GAUGE

SG-1 ,a* 4/7/98 1700 -0.18 NS —
1900 -0.18 —
070 0 -0.2 —
1700 -0.22 ““

4/8/98 0 7 0 0 -0.23 —
1700 -0.16

4/9/98 0830 -0.12 —

Note: Negative values indicate a rise in water level.

ft msl Feet relative to mean sea level
ft bmp Feet below measuring point
,a> Values refer to change in stage of North Stream
NS Not surveyed
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1. Introduction

ARCADIS Geraghty & Miller, Inc., was retained by Broome County and GAP Corporation to 
prepare Ibis nummary  o f die Enhanced Reductive Dechlorination (ERD) Pilot Test conducted 
at the Colesville l  andfill, located in Broome County, New York. This summary is intended 
to present the results o f the pilot test and critical design data that would be necessary to 
implement the design-related activities for a largo- scale ERD approach at die Colesville 
r anHfill Preliminary information regarding the progress o f die pilot test has been submitted 
to the United States Environmental Protection Agency (USEPA) in progress reports dated 
March 31 and June IS, 1999.

The Pilot Test was initiated in the northwestern potion o f the site in an area adjacent to 
die landfill where historica lly  die highest concentrations o f volatile organic compounds 
(VOCs) have been observed (Figure 1). The ERD Pilot Test was conducted for six 
months between December 1998 and July 1999. This test involved supplying the
impacted groundwater w ith a carbon source in the form o f a mixture.of molasses and
water. This molasses reagent induces an anaerobic and reducing environment in the 
groundwater (an in-situ reactive zone), which is conducive to enhancing the natural 
biodegradation o f chlorinated aliphatic hydrocarbons or VOCs present in groundwater 
at the site. The target VOCs at the Colesville Landfill include tetrachloroethene (PCE) 
and 1,1,1 trichioroethane (TCA) and their associated degradation (daughter) products.
The biodegradation mechanisms that are enhanced are reductive dechlorination (or 
dehalogenation) processes. Evidence of an anaerobic and reducing groundwater 
environment in portions o f the site was previously presented in Appendix A  o f the 
Revised Focused Feasibility Study (ARCADIS Geraghty & Miller 1996), and Natural 
Attenuation Sampling Data Reports (ARCADIS Geraghty & Miller 1997,1998a,
1998b, 1998c).

The ERD Pilot Test was highly successful in accomplishing the objectives of 
enhancing biogeochemical conditions to dramatically increase rates o f biodegradation 
at the site. An overview o f the significant results that were achieved during the six 
month pilot test is as follows:

•  A redox zone was strongly established in and downgradient of the pilot test area.

•  Significant concentrations o f total organic carbon (TOC) have been introduced.

•  Degradation of VOCs to more lightly chlorinated compounds is clearly evident
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• An overall reduction in VOC concentrations was achieved.

• A steep decline in VOC concentrations at the downgradient edge of die ERD zone 
was achieved.

• Some surfactant effects (desorption o f VOCs) are evident in close proximity to the 
injection wells, which indicates that an ERD approach can significantly reduce the 
remedial timeframe by attacking sorbed contaminant mass.

2. Site Background and Conditions
t

Waste disposal operations were conducted at the Site from 1969 until it was closed in 
1984. The landfill w as primarily used for die disposal o f municipal solid waste.
Historical data indicate that waste was not placed below the water table during 
operation of die land fill- Installation  of die landfill cap as a source control measure, 
which was completed on November 1,1995, will essentially eliminate die generation 
of landfill leachate over tune, hi addition to the expected improvement in . groundwater 
quality resulting from  die landfill caps, VOC mass removal via natural attenuation : 
processes are ongoing at die Site. Groundwater samples collected from beneath and 
downgradient o f the landfill since 1995 indicate that die areal extent ofVOC-intpacted 
groundwater is static, and total VOC concentrations are stable to decreasing with time.
The following sections present details regarding die groundwater chemistry and 
hydrogeology o f die site and pilot test area.

2.1 Groundwater Chemistry

Several classes o f VOCs are present in the site groundwater, including aromatics such 
as benzene, toluene, and chlorobenzene; chlorinated aliphatics, such as trichloroethene 
(TCE) and its degradation products, including cis-l^-D C E, and vinyl chloride (VC); 
and 1,1,1 -trichloroethane (TCA) and its degradation products, including 1,1 
dichloroethane (1,1-DCA), chloroethane (CA) and the transformation product 1,1- 
dichloroethene (1,1 -DCE). Additional chlorinated intermediates are also present in the 
groundwater, such as chlorinated methanes and substituted benzenes.

The chlorinated VOCs present in the site groundwater can be degraded both biotically 
(i.e., through biologically mediated processes) and also through abiotic (or chemical, 
non-biological processes). The following sequences show some of the general 
transformation sequences for the VOCs on site (with “a” indicating an abiotic pathway; 
and‘‘b” indicating a biotic pathway).
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• 1,1,1 -trichloroethane (TCA) ->* 1,1-dichloroethene (1,1-DCE) -*b vinyl 
chloride (VC) ->b ethene -M ethane

• TCA ->* acetic acid

• TCA -»b 1,1-dichloroethane (1,1-DCA) -> bchloro ethane (CA) ->b ethanol 
/  ->b ethane

•  1,2-dichloroethane (1,2-DCA) —>b ethane

• tetrachloroethene (PCE) ->b trichloroethene (TCE) ->b cis-1,2- 
dichloroethene (1,2-DCE) ->b VC ->b ethene ->b ethane

•  carbon tetrachloride (CT) —>b chloroform (CF) ->b  ̂
dichloromethane [methylene chloride (M Q] -»b chloromethane (CM) -> 
methane

The primary constituents on site are TCA and PCE arid their transformation products.

Groundwater data collected prim- to June 1996 indicated that die areal, extent ofVOC- 
impacted groundwater at the site had remained static, with some wells showing 
decreasing concentrations with time. These results prompted an investigation in June 
1996 to collect biogeochemical parameters from groundwater at the site in order to 
evaluate potential natural, (or intrinsic) biodegradation processes that were believed to 
be ongoing. Additional rounds o f biogeochemical sampling data collected in July 1997 
and quarterly in 1998 (March, June, September, and December) provided further 
evidence of ongoing biodegradation mechanisms at the site.

The results of the biogeochemical sampling rounds showed that anaerobic and 
reducing environments were present in groundwater beneath and immediately adjacent 
to the landfill. These conditions are necessary for natural biological processes to 
effectively degrade the chlorinated VOCs. A t distances further away from the landfill, 
the geochemical environment transitions to a primarily aerobic environment.

Chlorinated compounds can be subject to anaerobic reductive dehalogenation reactions 
in groundwater, whereby a chlorine atom is removed and substituted with a hydrogen 
atom. The reductive process is usually through co-metabolism. Reductive 
dechlorination mechanisms involving cometabolic processes contribute to the
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degradation o f the VOCs present in groundwater at the site (such as TCE and 1,1,1- 
TCA).

The reductive dechlorination o f chlorinated VOCs involves naturally occurring 
subsurface microbes which utilize organic carbon in die groundwater as a primary 
substrate for obtaining energy. During this process, die microbes use die chlorinated 
VOCs as electron donors, and oxygen, nitrate, and/or iron/manganese, sulfate, and 
carbon dioxide, as electron acceptors. Enzymes produced by microbes during die more 
strongly reducing reactions fortuitously degrade the source chlorinated VOCs. The 
organic carbon necessary for cometabolic degradation can either be natural (i.e., 
present in the aq u ife r matrix) or anthropogenic (such as in die form o f other 
groundwater contaminants, such as benzene, and toluene).

The presence o f organic carbon is necessary for the anaerobic dechlorination processes 
to occur. At the Colesville site the presence o f organic carbon (as dissolved total 
organic carbon [DOC]) in the wells in or near die landfill allows for reductive 
dechlorination to occur. The occurrence o f reductive dechlorination mechanismsis

products) in these wells. However, die relatively low concentrations o f dissolved 
organic carbon in die area downgradient of the landfill are a limiting, factor in the 
degree of reductive dechlorination in groundwater. The basic goal of the pilot study 
was to enhance a carbon-depleted portion o f the site groundwater in order to stimulate 
degradation processes.

2.2 Site Hydrogeology

The target hydrogeologic unit at the Colesville Landfill is the glacial outwash aquifer. 
This aquifer has a thickness o f approximately 20 ft in the pilot test area. Glacial 
outwash deposits consist o f a heterogeneous mixture of gravel, sand, clay and silt.
The average hydraulic conductivity o f these materials is approximately 0.3 ft/day 
(ARCADIS Geraghty & M iller 1998). Depths to water in the pilot area are 
approximately 40 feet (within sands and silty sand lithologies). Groundwater 
elevations measured over successive events in monitoring wells during the pilot study 
indicate that groundwater is flowing in a westerly to southwesterly direction (Figure 2). 
The horizontal hydraulic gradient in the immediate vicinity of the pilot test is 
approximately 0.5 feet per foot. Assuming an effective porosity of 20 percent for the 
silty sand lithology, the average linear groundwater velocity in this localized area is 
approximately 0.75 feet per day (ft/day) or approximately 274 feet per year.
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Glaciolacustrine deposits ranging in thickness from 6 to 225 ft were encountered 
throughout the site directly beneath the glacial outwash deposits. This unit, consisting 
predominantly o f silt and clayey silt, acts as a confining unit between the glacial 
outwash aquifer and die underlying bedrock aquifer.

3. Objectives of the ERD Technology

The application o f Enhanced Reductive Dechlorination (ERD) is intended to address 
the chlorinated VOCs present in die glacial outwash aquifer in die vicinity o f the 
la n d f il l  By creating an in-situ reactive zone it is possible to remove VOC mass from 
die subsurface at a rate much greater than dial which could be achieved through 
groundwater extraction alone. The ERD approach would ultimately degrade VOCs to 
innocuous compounds such as carbon dioxide, water, and chloride. The in-situ 
reactive zone technology will not generate air emissions, thereby eliminating the 
potential for transfer into another media, as well as the need to pretreat an air discharge 
vapor stream (as in the case o f the SVE system).

The large scale effectiveness ofan ERD approach at dtis site wiE be dependent on the 
efficacy o f die resulting in-atu  reactive zone in desorbing VOCs from the aquifer
media and then degrading the VOCs dissolved in groundwater. The pilot study was 
therefore targeted for an area o f the site where relatively elevated concentrations of 
VOCs have been detected in groundwater (approximately 2 to 4 mg/L). An overview 
of the Pilot Test approach is presented in Section 5.

4. Detailed Description of the ERD Technology

This section o f the report contains a detailed description o f the ERD technology.

4.1 Overview of Enhanced Reductive Dechlorination (ERD)

The prevalent chlorinated solvents found at the Colesville Site are PCE and TCA. PCE 
and TCA are both transformed by naturally occurring chemical and biological 
processes in the subsurface to form a variety of other VOCs (daughter products). PCE 
is transformed primarily through biotic processes (i.e. biologically mediated), while 
TCA is capable o f both biotic and significant abiotic processes (i.e. non- biological, or 
chemical).
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4.1.1 Reductive Dechlorination Processes

Reductive dechlorination is a  general term that describes die sequential removal o f a chlorine 
atom from a chlorinated VOC and the substitution with a hydrogen atom. The degradation 
sequence for PCE is as follows: PCE - f  TCE —> DCE—> VC —> ethene—> ethane —> carbon 
dioxide, water and chloride.

The later steps o f  this process, such as the degradation o f DCE (cis-and trans-isomers) to  VC, 
and die degradation o f VC to ethene, generally require more strongly reducing conditions 
than do the initial degradation steps. The more highly chlorinated compounds are most 
susceptible to reductive dechlorination because o f their higher state o f oxidation (McCarty 
1996). Often the groundwater environment is not reducing enough (i.e., the oxidation- 
reduction potential is not negative enough) to allow for the complete degradation o f a 
chlorinated VOC to,occur, which can result in an accumulation o f daughter products (such as 
DCE and VC). Generally, stronger reducing conditions, andthe depletion o f electron 
acceptors, are needed to foster the latter processes in this sequence. Under transitional to 
fwnrfiTmg conditions (QRP measurements above 0 mV) in groundwater, most anaerobic 
reductive reactions are not favorable. .

Reductive dechlorination mechanisms are primarily co-metaboiic processes that occur 
in anaerobic (oxygen-deficient) environments. Once oxygen is depleted from the 
groundwater env ironm ent, microbes can utilize alternate electron acceptors for 
respiration, such as nitrate, iron, manganese, sulfate, and carbon dioxide. Organic 
carbon serves as an energy substrate and is oxidized during this process. Enzymes and 
co-factors produced during these reactions fortuitously degrade the source chlorinated 
volatile organic compounds (McCarty 1996).

4.1.2 Applying ERD for Groundwater Treatment through In-Situ Reactive Zones

ERD is founded on the concept o f enhancing the natural conditions in the subsurface system 
in order to drive the conditions to a state that is more conducive to degradation o f the VOCs.
Often, natural degradation is limited or stalled at a site due to one or more o f the following 
limiting conditions:

■ Aerobic or oxidizing conditions.
■ Weak reducing conditions.
m Deficiency o f organic carbon.
■ Deficiency o f electron acceptors.
■ Deficiency o f nutrients.
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■ Stressed bacterial population.

The most common rate-limiting factors that result in slow or little degradation are a 
lack o f organic carbon and relatively mild redox conditions (often slightly aerobic). It 
has been reported that concentrations o f TOC in  excess of 100 times the contaminant 
concentration are needed for optimal co-metabolic degradation rates (Bouwer 1994).

In order to overcome the lack o f adequate natural carbon and ensure a strongly reducing 
environment for foe reductive dechlorination o f the parent chlorinated solvents and their 
daughter products, die use o f ERD through molasses injection was proposed at the Colesville 
site. The application o f ERD result in the faster rates of reductive dechlorination o f VOCs by 
sequentially lower redox environments in groundwater, with greater utilization of sulfate and 
carbon dioxide as electron acceptors.

A n  advantage o f ERD utilizing organic carbon substrates is the ability to treat mass that ia 
adsorbed to the subsurface soil matrix. More traditional groundwater treatment technologies • 
rely on physical flushing oflhis mass from the aquifer, which requires multiple poreyolumes 
of the aquifer to be removed, often with only a small percent o f thefotal mass removed- The 
ability o f ERD technology to treat adsorbed mass is due to several factors: y

1_ in  a  carbon-rich aqueous environment, hydrophobic constituents will tend to partition 
from the soil matrix into die aqueous environment;

2. A  flourishing microbial community produces natural surfactants (consisting of 
carbohydrates and lipids) which aid in desorbing mass from die soil matrix; and

3. Fermentative conditions created in the subsurface via the ERD produce low 
concentrations o f alcohols which can have a  co-solvency effect, making mass accessible 
to the microbial population for treatment.

One o f the goals o f the Pilot Test at the Colesville Site was to determine die amount of 
desorption that the ERD would create and to ensure that this influx o f mass could be 
effectively treated via ERD.

5. Pilot Test: Overview  of Approach

A plan to conduct the pilot test at the Colesville Site was proposed to the USEPA and 
New York State Department of Environmental Conservation (NYDEC) in November 
1998. This test involved the installation of an additional two injection wells and two
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monitoring wells. Molasses-based reagents were delivered to the impacted aquifer 
through a network o f three injection wells for a period o f approximately 6 months 
(December 1998 to July 1999), while periodically monitoring die groundwater in the 
test area for VOCs and select biogeochemical parameters. The following sections 
faesent an overview o f the rationale, goals and scope o f work for die Pilot Test.

5.1 Pilot Test Rationale

The Pilot Study was implemented in the northwestern portion of the site near existing 
wells GM-PW-1 and GM-MW-1. Groundwater in this portion o f the site showed 
concentrations o f chlorinated VOCs in the 2 to 4 mg/L range and also showed 
significant evidence  o f die degradation of these VOCs. This area was selected undo: 
die premise that if  ERD could be successful in this area of historically high 
concentrations o f VOCs, it could be successful as a site-wide remedy.

S J  Pilot Test Goals

Ultimately, die goals o f the pilot test were to  gather information that can be used to ,. 
estimate die long-term treatment effectiveness, the remedial timeframe and. costs : 
associated with the full scale system. Specifically, the goals ofthe Pilot Test were as 
follows:

■ rtamrm strata the ah ilitv  o f die ERD to desorb tile mass of VOCs that is adsorbed  to  
the aquifer m atrix . VOC mass adsorbed to die aquifer would lengthen die 
duration o f traditional treatment techniques for the site. Identifying the relative 
concentrations (or influx) of VOCs as a  result o f die ERD Pilot Test is an 
important first step in evaluating die efficacy o f ERD.

■ Evaluate die degradation  of VOCs along groundwater flow paths. Develop 
degradation rates for groundwater so diat long-term effectiveness and treatment 
life span can be evaluated.

Determine the optimal strengths and frequency o f reagent delivery for the site.

5.3 Pilot Test Scope of Work

The scope of work associated with the implementation of the Pilot Test consisted o f the 
following elements:
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1. W pII installation- Two injection wells were installed in the glacial outwash 
aquifer to a depth o f approximately 65 feet below land surface (ft bis). The 
injection wells were located approximately 15 and 30 feet northwest of existing 
well GM-MW-1, respectively (identified as IW-1 and IW-2 on Figure 2). These 
wells were installed using hollow stem auger techniques, and are constructed of 2- 
inch diameter .006-inch slotted PVC screen. Two additional monitoring wells 
w oe also installed prior to initiation o f the pilot test, using similar  installation 
techniques and construction specifications: Monitoring Wells GMMW-4 and 
GMMW-5 w oe installed approximately 15 and 25 feet southeast o f existing Well 
GW-PW-1. Additionally, existing wells GM-MW-1 and GM-PW-1 were used as 
injection and monitoring wells, respectively. The distance between individual 
injection and monitoring wells in each row varied between five and fifteen feet 
This configuration was selected to allow for some variability in the induced 
flowpath created during the pilot test and also to collect data in the early stages o f 
the pilot test

2. firm m rfwater M onito ring : A  baseline monitoring event consisting o f VOGs and 
biogeochemical parameters was conducted at the three pilot jpomtoring wells 
(GM-PW-1, GMMW-4 and GMMW-5) in December 1998 prior to the initiation 
o f molasses injections. Field parameters and total and dissolved organic, carbon 
were also collected from the three injection wells during the baseline event To 
evaluate pilot test performance, a complete set o f biogeochemical parameters and 
VOCs were also collected from these three wells in April and July 1999.
Additionally, reduced sets o f field parameters and DOC/TOC were also collected 
periodically from injection and monitoring wells. In addition, samples were also 
collected from GM-PW-2 (located approximately 180 feet downgradient of 
injection well GM-MW-1) during the baseline and July 1999 monitoring events.
Monitoring o f other downgradient wells (GMMW-2, PW-4, and PW-5) in future 
sampling events w ill also be conducted. All monitoring events consisted of 
monitoring o f both water levels and groundwater quality. The results of the 
baseline and performance monitoring events are discussed in further detail in 
Section 7.

3. Injections: A molasses and water reagent (mixed at a ratio of 1:100) was initially 
targeted for each injection well utilized in the pilot test Given the results of initial 
water level and field parameter monitoring, the strength of this reagent was later 
increased to approximately 5 gallons o f molasses per 27 gal of water, and the 
injections were conducted weekly. In order to implement a bi-weekly injection 
schedule, the solution strength was subsequently doubled to 10 gal of molasses
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per 27 gal of water. The reagent was delivered primarily via gravity feed due to 
die approximately 40 foot depths to groundwater. Injection wells w oe monitored 
periodically for TOC (as an indicator o f carbon loading), and for field parameters 
(particularly pH —in order to monitor for extreme fermentative conditions). Actual 
delivery volumes varied between 23 and 37 gallons per bi-weekly injection event 
per well.

Renortinp;: Two progress reports, dated March 26 and June 4,1999, were submitted to 
the USEPA to report groundwater quality data collected during the Pilot Test These 
progress reports also reported any changes in scope or operation and maintenance 
issues which arose during the test. This report is intended to summarize and evaluate 
the final results collected during die pilot study.

6. Pilot Test Delivery System

6.1 injection Wells/Operation and Maintenance

Three injection wells were used to deliver the molasses reagent to the groundwater and . 
create ail in-situ reactive zone. Injection wells IW -l,IW -2 and GMMW-1 received 15 . 
bi-weekly injections throughout die course o f the six month pilot test. Injections in 
these three wells have continued on a voluntary basis since completion o f die six 
month test An initial molasses to water ratio o f 1:100 was utilized for die first six 
injection events. Sampling o f the injection wells indicated that the molasses feed rate 
was too low.

Beginning on February 23,1999, the molasses-to-water ratio was increased to a 
solution strength o f 5 gal o f molasses to 27 gal of water per well per week. Beginning 
on April 6,1999, the injections were conducted cm a bi-weekly schedule, and die 
solution strength was increased to 10 gal o f molasses to 27 gal of water so that die 
same mass o f molasses was delivered. The increased ratio was necessary to conform 
to field conditions based on TOC measurements and calculations o f hydraulic gradients 
and groundwater velocities. The water table configuration in the vicinity of the pilot 
test area is shown on Figure 1.

Minimal additional operation and maintenance (O&M) of die injection wells was 
required as part of the pilot test. The screen zones o f IW-2 and IW -l were swabbed 
and surged in April 1999 to break up and remove suspected bacterial growth or viscous 
molasses residue which was creating unusually high water level elevations within these 
wells.
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Field parameters were in itia lly  collected on a monthly basis from die injection wells in 
order to document die establishment o f die ERD zone. Following an increase in 
reagent injection strength (February 1999), the pH measured in groundwater from 
Injection Well IW-2 was too low (4.5) and the TOC loading too elevated (36,000 
mg/L). Variables which lim it reagent deliverability (such as well or screen clogging or 
low aquifer permeability) can allow for elevated levels o f reagent (carbohydrates) near 
die well which can lower die pH and create fermentative conditions (and unwanted 
intermediates). In order to  alleviate die condition in IW-2, reagent injections were 
temporarily alternated with clean water injections on 2 injection (see Appendix A) 
events in order to push the reagent away from the well, and allow die TOC and pH 
levels to rebound.

7. Pilot Test Performance Monitoring

A monitoring program was developed to (1) assess whether die injection program was 
delivering adequate concentrations o f organic carbon to groundwater beneath the test 
area, (2) monitor how biogeochemical conditions were affected by the injection, and 
(3) evaluate the overall objective o f the pilot test in degrading VOCs in groundwater.
The monitoring program consisted o f the following elements.

• Baseline sam pling  to characterize biogeochemical conditions and VOC 
concentrations at die start o f die te s t Initial sampling during die early phase of the 
injection program to monitor field parameters and TOC/DOC concentrations is 
discussed along with the baseline sampling in Section 7.1.

•  S a m p lin g  and analysis o f select biogeochemical parameters and VOCs at the 
approximate midpoint o f the test in April 1999.

•  Sampling and analysis o f select biogeochemical parameters and VOCs at die 
conclusion o f the test in July 1999.

A discussion o f these sampling events is provided below.

7.1 Baseline and Initial Sampling Events

The primary objective o f the initial data collection effort was to document baseline 
conditions in groundwater in the pilot test area and to evaluate whether the injection of 
a carbohydrate solution (sucrose in the form o f food-grade molasses) was establishing 
a more strongly anaerobic and reducing environment. This was accomplished by
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collecting an initial round o f groundwater samples from die pilot monitoring wells, and 
also by collecting field parameters and TOC/DOC from injection and monitoring wells 
in the initial stages o f die program.

Prior to die first injection cm December 8,1998, samples were collected from the test 
monitoring wells (GM-PW-1, GM-MW-4, and GM-MW-5) and downgradient well 
GM-PW-2 (on December 10,1998) to document baseline concentrations o f VOCs and 
biogeochemical indicator parameters. The results of field parameters measured at both 
the monitoring wells and die injection wells (GM-MW-1, IW-1, and IW-2) is presented 
in Table 1. Table 2 presents the results o f biogeochemical analyses for the monitoring 
wells. The results o f VOC analyses are provided in Table 3. Additional laboratory 
analytical data for total organic carbon (TOC) and dissolved orgame carbon (DOC) 
measurements were also collected during die initial stages of the pilot study and are 
provided in Table 2. Baseline conditions in the pilot test area are summarized on 
Figure 3 and can be characterized as follows:

•  The primaiy VOCs in groundwater are trichloroethene (TCE), cis-1,2- : 
dichloroethene (cis-l>2-DCE), chlorobenzene,andchloroethene.

• Dissolved oxygen was detected in groundwater in the range o f 0.9 to 2.0 
m g/L.

•  Oxidation-reduction (redox) potential was measured in groundwater in die 
range of-139.3 to -6.5 mv.

•  DOC and TOC were detected in groundwater in the range o f 5.5 to 8.5 
mg/L and 5.0 to 7.4 mg/L, respectively.

•  Ferrous iron was detected in groundwater in die range of 0.27 to 2.66 
mg/L.

These baseline data indicate a moderately reducing environment with some organic 
carbon present in groundwater to support bacterial growth. Concentrations of ferrous 
iron in GM-PW-1 (2.66 mg/L) and GM-MW-4 (2.32 mg/L) provide a relative 
indication of the presence o f a reducing environment in the test area (as compared to 
background levels o f ferrous iron measured in areas of the site not impacted by the 
landfill).

DRAFT



Results of Enchanced 
Reductive Dechlorination 
Pilot Study, Colesville 
Landfill, Broome County, 
New York

Field parameter measurements and laboratory analytical results for TOC and DOC 
were collected on a monthly basis during the initial stages o f the pilot test between 
December 1998 and April 1999. The purpose o f these monthly events was to collect 
preliminary data to determine when die ERD Zone was established and when more 
thorough groundwater analysis would be warranted. The initial measurements 
indicated that the ERD zone was being established by March 1999 and was expanding 
outward to encompass the area o f die test monitoring wells. Initial measurements o f 
field parameters and TOC/DOC analysis is discussed below.

Injection Wells

Biogeochemical indicator parameters measured in February and March 1999 indicated 
that a strongly reducing environment with high levels o f organic carbon was being 
achieved. This was a result o f increasing the reagent solution strength after injection 
event #6 (see molasses injection logs in Appendix A). An increased reagent strength 
was found to have the following effects on groundwater quality a t the injection wells 
themselves.

•  Dissolved oxygen (DO) decreased to the range of0.2 to 0.37 mg/L.

•  Oxidation-reduction (redox) potential was lowered to die range o f -513.1 
to -376.3 mv.

• DOC and TOC were effectively increased to die range o f445 to 1230 
mg/L and 804 to 1540 mg/L, respectively.

•  Ferrous iron levels increased to the range of 2.78 to 32.0 mg/L.

• Sulfide concentrations increased to a range o f 0.169 to 0.222 mg/L.

Monitoring W ells

Indicator parameters collected from the monitoring wells on a monthly basis during the 
early stages o f the test also indicated a trend toward more strongly reducing conditions.
The data collected in February and March 1998 indicated the following:

• Redox potential decreased to a range o f-51.7 to -121.1 mv, from a range 
o f -1 .3  to -1 .7  mv
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•  DO had decreased to a range between 0.48 and 1.03 mg/L.

• Ferrous iron concentrations in GM-MW-4 and GM-MW-5 increased by an 
order o f magnitude.

In summary, die baseline data and initial monthly monitoring results showed that 
phmgp-g maHe to the injection strength w oe beneficial in beginning to establish a  
strongly reducing environment in groundwater within the pilot area.

72  April 1999 Performance Monitoring

T h e  f i r s t  extensive performance monitoring event was conducted in April 1999 after 
initial tpp tairm ients indicated that an E R D  zone had been established. Three pilot test 
monitoring wells (GM-PW-1, GM-MW-4, and GM-MW-5) were sampled for
biogeochemical indicator parameters and VOCs on April 6,1999. The results o f this -.;v
monitoring event showed that geochemical conthtions»were being effectively modified • 
in die pilot test area and transformations o f VOCs were occurring in groundwater.
The data also confirm that the increase in reagent injection strengths that began on 
February 23,1999 were effective in optimizing and maintaining an adequate carbon 
load in the groundwater. The following sections summarize the results o f the first 
performance monitoring event conducted in April 1999. The data are also presented in 
Tables 1,2 and 3. Mass histograms for chlorinated VOCs detected in individual wells 
are also presented in Appendix B.

Injection W ells

• Biogeochemical indicator parameters measured in groundwater from the injection 
wells in April 1999 indicated a strongly reducing environment was created in the 
groundwater with high levels o f organic carbon. A summary of key observations 
is as follows:

• DO concentrations indicated that the groundwater in the vicinity o f the injection 
wells was anaerobic (in the range of 0.2 to 1.24 mg/L).

•  ORP measurements indicate that the groundwater was reducing near the injection 
wells (in the range o f -78 to -376 mv).

DOC and TOC concentrations showed that organic carbon was being delivered to 
groundwater near the injection wells at concentrations significantly above
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background (in the range o f445 to 39,900 mg/L and 804 to 36,400 mg/L, 
respectively).

• Elevated ferrous iron concentrations detected since initiation o f the injections 
demonstrated that ferric iron was being reduced to ferrous iron via iron-reducing 
bacteria (in the range of 2.78 to 32.0 mg/L).

• Elevated concentrations measured in groundwater from die injection wells
(in die range o f 0.169 to 0.222 mg/L) indicated that sulfate was being reduced by 
sulfate reducing bacteria.

•  pH was measured in the range o f 4.5 to 62. SU, indicating that conditions were 
generally amenable to subsurface microbes. However, the pH measurement o f 4.5 
indicated feat injection well IW-2 contained conditions that were becoming acidie 
and TOC loading was therefore decreased at this well. . i .

f ‘ .
In comparison to. the baseline data collected in December 1998i th$ Apnl 1999 results. 
showed that groundwater was driven toward a more reduced state, w ife evidence of fee
utilization o f alternate electron acceptors, and production ofreduced by-products.
These conditions are more amenable to more efficient rates o f reductive dechlorination 
then fee baseline conditions.

Monitoring Wells

Biogeochemical indicator parameters measured from groundwater samples collected 
from the monitoring wells in April 1999 indicated a continued trend toward more 
strongly reducing conditions:

•  A continued decrease in ORP measurements (ranging from 120 to 188 
mV) shows that fee area downgradient o f fee injection wells continued to 
evolve towards a more reduced state.

•  DO concentrations also decreased in the area downgradient o f the 
injection wells (ranging between 0.57 and ,93 mg/L), indicating that 
anaerobic environments were being maintained.

•  Total organic carbon levels increased to between 4.4 and 11.3 mg/L. This 
showed that a TOC gradient was being developed between the injection 
wells and downgradient groundwater.



VOCs collected from fee monitoring wells in April 1999 showed an increase in 
degradation products feat is significant when compared to baseline or historical trends. 
The following sections summarize fee results o f fee first VOC analysis following fee 
initiation of reagent injections during fee pilot study.

GMMW-4

Monitoring Well GMMW-4 is located in fee center o f fee pilot test area and is 
downgradient o f both Injection Wells IW -l and IW-2. Key observations based on data 
from this well are as follows:

•  Decreased in concentrations of benzene, chlorobenzene, chloroform, 1,2- 
dichloroethane (1,2-DCA), 1,1-dichloroefeene (1,1-DCE), 1,3- 
dichloropropane (1,3-DCP), andethylbenzene evident in fee April

environments aided in the degradation o f these compounds.

•  Increased PCE and DCE degradation, as evidenced by a lack of PCE 
(from 15 ug/L to ND), and increases in TCE (from non-detect (ND) to 64 
ug/L) and VC concentrations (from ND to 34 ug/L). Concentrations o f 
cis-l,2-DCE were reduced significantly (634 ug/L to 35 ug/L). An overall 
reduction in VOC mass was observed in groundwater at GMMW-4 (see 
histograms in Appendix B).

•  Increased TCA degradation, as evidenced by decreases in TCA 
concentrations (from 13.1 ug/L to ND) and increases in DCA 
concentrations (from ND to 31 ug/L).

GMMW-5

Monitoring Well GMMW-5 is the southernmost monitoring well in the pilot test 
located approximately 20 feet downgradient of Injection Well IW-2, and fifteen feet 
(west) and side gradient o f Injection Well GM M W -l. Key observations based on data 
from this well are as follows:

•  Decreased concentrations of xylenes, toluene, ethylbenzene, benzene and 
chlorobenzene indicate that the induced anaerobic and carbon-rich 
environments have aided in the degradation of these aromatic compounds.
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•  Increased TCE and DCE degradation was observed as evidenced by 
decreasing concentrations o f TCE (588 ug/L to 240 ug/L), and associated 
increases in DCE (from 462 to 860 ug/L) and VC (143 to 360 ug/L) 
concentrations. The overall mass o f VOCs in groundwater near this well 
increased during the April sampling event; however, this mass is 
comprised o f more lightly chlorinated daughter products (see mass 
histograms in Appendix B).

•  Increased TCA and DCA degradation was observed, as evidenced by 
increases in the concentrations o f DCA (227 to 580 ug/L) and CA (130 to 
350 ug/L).

•  Increased MC concentrations (from 87 to 240 ug/L) may indicate a 
desorption effect, since very little chloroform was present in the 
groundwater (approximately 11 ug/L) to serve as a source.

GMPW-1

Monitoring well GMPW-1 is the northern most monitoring point associated with the
pilot test and is located approximately ten feet downgradient of Injection Well IW-1.
Key o b s e r v a t i o n s  b a s e d  m i  d a t a  f r o m  t h i s  w e l l  a r e  a s  f o llo w s :

•  Decreased concentrations o f benzene, chlorobenzene, 
bromodichloromethane, 1,2-DCA, toluene and isopropylbenzene may 
indicate that the enhanced groundwater conditions are more amenable to 
degradation o f these compounds.

•  In c reased  concentrations o f TCA (from 98 to 140 ug/L) are most likely 
due to desorption resulting from a natural surfactant effect. Adsorbed 
VOCs are commonly desorbed from saturated aquifer materials during the 
initial phases o f an in-situ reactive zone approach. Hydrophobic 
compounds will tend to desorb due to die presence of dissolved organic 
carbon in die groundwater and also through die presence of materials 
which are naturally produced by the enhanced microbial population (e.g., 
enzymes, lipids). These effects are pronounced due to the proximity of the 
monitoring wells to the injection wells, but are expected to wane in later 
stages of the test as a larger microbial population develops.



•  Increased TCA and DCA degradation was observed, as evidenced by 
significant increases in concentrations of DCA (from 147 to 490 ug/L) and 
CA (83 to 150 ug/L). This well showed an overall increase in the mass o f 
VOCs detected in groundwater. However, the majority o f the mass 
consisted o f degradation products (see mass histograms in Appendix B).

•  Increased PCE, TCE, and DCE degradation was observed, as evidenced 
by a decrease in PCE (from 7 ug/L to nd) and TCE (219 to 91 ug/L) 
concentrations, and die relatively greater predominance of DCE and VC 
over the other more chlorinated source VOCs.

In summary, the April 1999 VOC data collected downgradient of die injection wells 
showed a shift to a predominance o f degradation products (DCE, VC, DCA and CA) 
rather then source-type VOCs (PCE, TCE, and TCA). The elimination of aromatic 
VOCs combined with differing rates o f daughter product accumulation or depletion 
suggests that these changes are a result o f the transformation of the VOCs rather than 
die effects o f dilution.

7.3 July 1999 Performance Monitoring

On July 14, 1999, a complete set of biogeochemical parameters and VOC analyses was 
performed on groundwater samples collected from die three downgradient monitoring 
wells associated with the pilot test (GMMW-4, GMMW-5 and GMPW-1).
Additionally, due to die greater localized groundwater velocity in the pilot test area, an 
additional distal downgradient well was added to die July sampling event, GM-PW-2. 
This data was collected following approximately 6 months o f molasses reagent 
injections at the site.

The results o f the July 1999 sampling event show continued evidence that the 
groundwater environment is maintaining an anaerobic and reduced state, and that 
carbon gradients remain in the pilot area. Indicator parameters and general redox 
environments are shown on Figure 4.

The results o f VOC sampling in July also showed that continued transformation of die 
VOCs is occurring, with a lower amount of mass present in some monitoring wells (see 
Appendix B) and a greater percentage o f degradation products present in all of the 
monitoring wells. The results obtained from the distal monitoring well GMPW-2 were 
particularly encouraging, showing that the areal extent of the reactive zone is much 
greater than expected. Some desorption effects are still evident from the results,
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however, this is magnified due to the close proximity of the monitoring wells to the
injection area.

The following sections summarize the results of the biogeochemical and VOC analyses
for the monitoring wells used in the pilot study.

GMPW-1

Key observations based on data collected from this well are as follows.

• VOC concentrations have been reduced by 50 percent in this well since the 
initiation of the pilot test A greater percentage of degradation intermediates (as 
compared with source VOCs) is now present in groundwater near this well. The 
mass of VOCs in groundwater at this well has also been reduced through toe 
course of toe pilot study (see mass histogram in Appendix B).

• A continued decrease in the concentrations of benzene, chlorobenzene,
bromodichloromethane, 1,2-DCA, toluene and isopropyl benzene has been 
observed at this location (between 50 and 100 percent).

• The predominant VOCs in groundwater near this well are DCA (490 ug/L) and 
DCE (440 ug/L), with an observed increase in toe degradation of TCA, TCE and 
DCE.

• TOC levels indicate that a significant carbon gradient has been established. TOC 
levels were two orders o f magnitude greater than baseline at this well location.

• Carbon dioxide, and dissolved and ferrous iron concentrations indicate that 
anaerobic activity is significantly above baseline conditions. The ORP has also 
been lowered sigiuficantty throughout the pilot test.

GMMW-5

Key observations based on data collected from this well are as follows.

• Overall VOC concentrations have only been reduced by approximately 5 percent,. 
However, reductive dechlorination has resulted in a lowering of TCE 
concentrations from 588 ug/L to 11 ug/L, while DCA, CA, DCE and VC 
concentrations have increased. The mass of VOCs in groundwater at this well is
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slightly greater than observed during the baseline event The majority o f this mass 
is attributed to greater TCE degradation and the formation o f DCE (see mass 
histograms in Appendix B).

• A significant TOC gradient has been developed at this well location.

• Carbon dioxide and methane concentrations are elevated significantly, while 
dissolved oxygen concentrations have decreased and dissolved and ferrous iron 
concentrations have increased. These observations provide evidence that 
significant anaerobic activity is ongoing in the pilot area.

fiMMW-4

Key observations based on data collected from this well are as follows.

• VOC concentrations are elevated by approximately 200 percent as compared to the 
baseline analysis. Previously this well had shown a decrease in VOCs of 85 
percent The 200 percent increase is most likely due to desorption resulting from 
injections in the two upgradient injection points that are in close proximity to this
well.

• Significant production o f ethene and ethane was observed at this location, which 
provides evidence o f ongoing reductive dechlorination of VOCs.

• ORP measurements and dissolved and ferrous iron and carbon dioxide 
concentrations indicate that this area has transitioned toward a more anaerobic 
environment

CtMPW-2

GMPW-2 is located approximately 180 feet downgradient of the pilot injection area.
Due to its distance from the injection wells, data was collected only during the baseline
sampling event and the final performance monitoring event

• VOCs have been reduced by two orders o f magnitude or approximately 95 percent 
at this well location. Similarly, the total mass of VOCs at this well has also been 
reduced significantly (see mass histograms in Appendix B). Less then 3 ug/1 of 
DCE, DCA, TCE and TCA now remain in groundwater near this well. These 
results are significant, because they demonstrate the areal extent of the reactive
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zone that has been established during the pilot study. Whereas the results obtained 
from toe monitoring wells that are directly adjacent to an injection location will 
tend to show more transient effects o f desorption, data collected from GMPW-2 
show the full effects o f ERD due to toe longer residence time of VOCs being 
subjected to conditions in toe ERD zone.

.  Increases in specific conductance, TOC, sulfides, and dissolved and ferrous iron all 
provide evidence that the ERD zone has spread this far downgradient and induced 
an anaem hic and reducing groundwater environment

8. Strategy for Enhancing the Groundwater Remedy

Based on toe results o f toe Pilot Test and other studies (e.g., aquifer test, 
biogeochemical sam pling)  conducted since issuance of toe groundwater remedy ^ 
described in toe Record o f Decision (ROD), ARCADIS Geraghty & Miller has
developed an approach  to enhance toe removal o f VOC mass and expedite the overall
timeframe for remediation. The approach is based on utilizing key aspects of the 
existing pump-and-treat ROD Remedy* and enhancing the overall remedy through . 
application of toe ERD technology. The following sections describe toe limitations o f 
the ROD Remedy and how enhancing toe remedy with an ERD zone can optimize toe 
overall groundwater remediation effort

8.1 Limitations of ROD Remedy

The potential limitations o f implementing pump-and-treat as a stand-alone 
groundwater remedy was initially recognized after a thorough review of slug test data, 
boring logs, grain size distribution tests, and well yield tests. Based upon this 
information, groundwater flow and contaminant transport modeling was performed to 
evaluate the effectiveness o f the ROD Remedy (ARCADIS Geraghty & Miller 1996).
The solute transport simulations predicted that restoration o f groundwater to maximum 
contaminant levels (MCLs) for all VOCs would be attainable in a timeframe of 
approximately 65 years for both pump-and-treat and natural attenuation. Factors such 
as sorption of contaminants to toe aquifer matrix and zones of low permeability where 
groundwater velocities are extremely slow will result in the inability of pump-and-treat 
to clean up the aquifer more quickly than natural attenuation.

In order to more rigorously evaluate hydraulic properties used in the modeling effort, 
an aquifer test was conducted using Production Well GMPW-2 and nearby monitoring 
wells. Production Well GMPW-2 was selected as the pumping well because it was in
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an area that is representative o f toe site hydrogeology and was requested by toe 
USEPA. The glacial outwash aquifer in this area consists of silty sand and fine sand,
with some clay.

The aquifer test provided reliable data for calculation of toe transmissivity and 
hydraulic conductivity o f toe glacial outwash aquifer. The hydraulic conductivity o f 
0.24 feet/day that was calculated from toe time-drawdown data for Production Well 
GMPW-2 corresponded to the previous hydraulic conductivity computed from specific 
capacity data. The step-drawdown and aquifer testing program supported toe grain 
size distribution testing, slug testing, and groundwater flow and contaminant transport 
results which concluded that groundwater pump-and-treat would not be effective given 
the site specific conditions.

The primary factors that lim it the effectiveness o f pump-and-treat at the site are as 
follows:

• The glacial outwash aquifer has a poor ability to yield water, and production wells
can be expected to pump at a rate of approximately 0.25 to 0.5 gallons per minute :;
(gpm). <

• The production wells induce a steep cone o f depression with limited areal extent, 
which will have little effect in increasing groundwater velocities (and toe 
associated flushing o f contaminants) on a site-wide basis.

• The timeframe for remediation will be determined by how fast toe lower- 
permeability zones flush. In localized areas o f extremely slow groundwater 
velocities, cleanup time will be limited by toe rate o f contaminant diffusion from 
toe low-permeability zones, which is an extremely slow process.

• The cleanup time will be limited by the desorption of contaminants from the 
aquifer matrix.

8.2 Rationale for Application of an ERD Zone

Based on the anticipated limitations of pump-and-treat in restoring groundwater quality 
to MCLs, toe application o f an ERD zone was identified as a technology that could 
enhance toe overall remedial effort by augmenting toe existing anaerobic and reducing 
groundwater environment. An ERD zone upgradient of toe pumping wells would not 
interfere with groundwater extraction and would address toe factors responsible for
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limiting the effectiveness of pump-and-treat. An ERD enhancement of toe pump-and- 
treat remedy would augment the overall groundwater remediation in the following 
manner:

• An ERD zone would treat a large volume o f aquifer and overcome toe fact that toe 
groundwater extraction wells influence only a small aquifer volume.

•  An ERD zone would provide in-situ treatment o f VOCs associated with extremely 
low permeability zones, and overcome toe fact that a pump-and-treat system may 
be limited by toe rate at which VOCs can diffuse from these zones.

•  The injection ofreagent acts as a surfactant that results in the desorption o f VOCs
from the aquifer matrix, making the VOC mass more available for reductive 
dechlorination. This process overcomes toe fact that pump-and-treat can only 
address toe dissolved component of VOC contamination.

Therefore, an ERD zone located close to the landfill boundary would complement and 
enhance the pump-and-treat remedy and provide toe most feasible approach to 
expediting toe timeframe for restoring groundwater quality.

8.3 Full-Scale Groundwater Remediation system

This section provides a description of toe physical layout for an enhanced pump-and- 
treat groundwater remedy. The recommended configuration o f remedial pumping 
wells and the approximate location for toe ERD zone injection wells are shown on 
Figure 4.

8.3.1 Pump-and-Treat Configuration

The groundwater extraction component of toe enhanced remedy would utilize existing 
wells PW-2, PW-3, PW-4, and PW-5. These well locations were part o f the ROD 
Remedy for toe extraction of impacted groundwater downgradient of toe landfill. The 
wells are incorporated into toe enhanced pump-and-treat design because they will 
intercept impacted groundwater within toe limiting flowpaths of toe highest 
concentrations o f VOCs.

The extracted water will be treated and discharged to toe North Stream. The 6 
NYCRR Chapter X, Section 930.4 -  Table 1, entitled, “Classifications and Standards 
of Quality and Purity which are Assigned to toe Waters of toe Susquehanna River
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Bordering or Flowing Through the Counties of Tioga, Broome, Chenango, Delaware 
and Otsego”, was used in toe determination of toe North Stream classification. Die 
North Stream, which is referenced by toe NYSDEC as Tributary 120, has a Fresh 
Surface Water Classification of C and a Water Quality Standard of C(T). Based on this 
classification and documented effluent limitations, an application will be submitted to 
the NYSDEC for the establishment of effluent limitations for the site.

A portion o f toe treated effluent will be used as the source of water for mixing toe 
molasses and water solution for toe ERD zone injections.

83.2 ERD System Configuration

The ERD zone component of toe enhanced pump-and-treat groundwater remedy will
use a series o f injection wells along the southwest boundary o f the landfill. The >
recommended location of toe planned ERD injection wells is represented with gray
shading (approximately 825 ft long) on Figure 4. The number of injection wells, the
spacing between wells, and toe preeise location o f the weUs within this zone is 
presently under evaluation.

The location o f the ERD zone is based on enhancing biogeochemical conditions along 
the section o f toe landfill boundary where the highest concentrations o f VOC-impacted 
groundwater are migrating downgradient. Based on toe southwesterly direction of 
groundwater flow inferred from water level contours on Figure I, toe ERD zone will 
enhance the removal of VOC mass throughout a large volume of aquifer material. The 
beneficial effects o f toe ERD zone will reduce VOC concentrations throughout toe area 
approximately bounded by toe North Stream (downgradient o f PW-6) to toe southwest 
and W-16S to the south.

The ERD zone is expected to reduce VOC concentrations throughout toe reactive zone 
and also facilitate the desorption of VOCs from the aquifer matrix. This desorption 
effect will expedite toe overall timeframe for remediation by making toe sorbed VOCs 
available for remediation via reductive dechlorination or groundwater extraction. Once 
the ERD zone is well established and effectively reducing VOC concentrations, toe 
VOCs in groundwater extracted by PW-2, PW-3, PW-4, and PW-5 are expected to 
decline to low asymptotic concentrations. After consistently low asymptotic 
concentrations of VOCs are observed in the extracted groundwater, toe pumping and 
treatment o f groundwater can be pulsed at rates consistent with toe water needs for 
mixing with molasses for toe ERD zone injections.
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It is estimated that asymptotic concentrations will be achieved in a relatively short 
timeframe (1 to 2 years) based on previous experience in similar environments. At die 
appropriate time we will recommend to the USEPA and NYSDEC that the 
extraction/treatment system be shut down (except for meeting the ERD zone water 
needs), and the wells be used either for monitoring purposes or as additional ERD 
injection points.

9. Summary

In summary, data collected over the past six months indicate that the pilot test was 
effective in establishing an ERD zone with elevated organic carbon in the aquifer at the 
site. The trends in die field parameter and biogeochemical measurements indicate that 
the ERD zone has continued to strengthen and expand throughout the pilot te st The 
VOC data collected throughout die test demonstrated that the ERD technique has been 
effective in transforming or degrading VOCs at rates that significantly exceed those 
observed historically for the site.

In areas located adjacent to die injection wells, desorption of VOCs from the aquifer
matrix (which is expected to be a relatively short-term phenomena) is observed. This 
mass would be difficult to remediate through traditional remedial techniques (e.g., 
pump and treat). As evidenced from data collected at a sufficient distance 
downgradient of the pilot area, the mass that is introduced to die groundwater 
environment through desorption can be effectively degraded within the reactive zone.

The key observations that demonstrate the effectiveness of the ERD zone at the 
Colesville Landfill site are as follows:

•  A steep decline in VOC concentrations was evident at the downgradient edge o f 
the ERD zone (approximately 180 ft downgradient of the injection wells).

•  Degradation of VOCs to more lightly chlorinated compounds is evident in the pilot 
test monitoring wells.

•  A  redox zone has been strongly established and significant concentrations of total 
organic carbon have been introduced to the groundwater system.

•  An overall reduction in VOC concentrations has occurred as the result o f the ERD
zone.
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The results obtained from this pilot test also identified the proper molasses reagent 
strengths and frequency o f delivery, which could be employed in a full-scale system.
Injections have continued in the pilot test area in order to maintain the reactive zone 
and collect data on die longer-term effects of die ERD approach. Additional data will 
be collected from other wells located downgradient of the pilot test (such as at 
GMMW-2, PW-4, and PW-5). The data will be used to evaluate the areal extent of die 
ERD treatment zone and provide engineering design information for a full-scale 
system.
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MOLASSES INJECTION LOG

In Situ Reactive Zone Technology Field Test 
Colesville Landfill Site 
Colesville, New York

Injection Well # _____________IW-1

Injection Raw Molasses Water Volume Solution Volume
Date No. Volume (gallons) (gallons) Strength (Ratio) Injected (gallons) Notes/ Observations

12/8/98 1 0.216 21.6 100 23 Initial Injection
12/22/98 2 0.216 21.6 100 23 DTW: 47.57 (GMPW-1 DTW: 49.81)

1/6/99 3 0.216 21.6 100 23 DTW: 47.31 (GMPW-1:49.73); 25 minutes
1/21/99 4 0.216 21.6 100 23 DTW: 47.03 (GMPW-1:49.86); 11 minutes
2/3/99 5 0.216 21.6 100 • 23 DTW: 46.77 (GMPW-1:49.51); 25 minutes

2/16/99 6 0.216 21.6 100 23 DTW: 46.62 (GMPW-1:49.53); 10 minutes
3/1/99 7 5.0 27.0 5.5 32 DTW: 46.93 (GMPW-1:49.60); 10 minutes
3/9/99 8 5.0 27.0 5.5 32 DTW: 46.72 (GMPW-1:49.63); 20 minutes

3/16/99 9 10.0 27.0 2.7 37 DTW: 44.76 (GMPW-1:49.60); 25 minutes

3/29/99 10 5.0 27.0 5.5 ' 32

4/6/99 11 10.0 27.0 2.7 37 DTW: 43.13 (GMPW-1:49.34): Pressure Injection

4/19/99 12 10.0 27.0 2.7 37

5/3/99 13 10.0 27.0 2.7 37 DTW: 41.80 (GMPW-1:49.11); Pressure 23 min.

5/17/99 14 10.0 27.0 2.7 37 DTW: 38.69 (GMPW-1:49.17); Pressure 45 minutes

6/3/99 15 10.0 27.0 2.7 37 DTW: 42.84 (GMPW-1:48.92)

6/16/99 16 10.0 27.0 2.7 37 DTW: 43.88 (GMPW-1:49.08); Pressure 15 min.

6/30/99 17 10.0 27.0 2.7 37 DTW: 43.98 (GMPW-1:49.23); Pressure 10 min.

7/14/99 18 10.0 27.0 2.7 37 DTW: 31.99 (GMPW-1:49.16);

RCADIS Geraghty & Miller DRAFT Page 1 of 1



MOLASSES INJECTION LOG

In Situ Reactive Zone Technology Field Test 
Colesville Landfill Site 
Colesville, New York

Injection Well #  _____________IW-2

Injection Raw Molasses Water Volume Solution Volume
Date No. Volume (gallons) (gallons) Strength (Ratio) Injected (gallons) Notes/ Observations

12/8/98 1 0.216 21.6 100:1 23 Initial Injection
12/22/98 2 0.216 21.6 100:1 23 DTW: 49.61 (GMMW-4 DTW: 49.04)

1/6/99 3 0.216 21.6 100:1 23 DTW: 49.54 (GMMW-4:49.21); 15 minutes
1/21/99 4 0.216 21.6 100:1 23 DTW: 49.33 (GMMW-4:49.17); 23 minutes
2/3/99 5 0.216 21.6 100:1 , 23 DTW: 48.95 (GMMW-4:48.95); 10 minutes

2/16/99 6 0.216 21.6 100:1 23 DTW: 48.98 (GMMW-4:48.95); 30 minutes
3/1/99 7 5.0 27.0 5.5:1 32 DTW: 48.98 (GMMW-4:49.01); 40 minutes
3/9/99 B 5.0 27.0 5.5:1 32 DTW: 46.08 (GMMW-4:48.97); 35 minutes

3/16/99 9 10.0 27.0 2.7:1 37 DTW: 44.75 (GMMW-4:48.99); 100 minutes
3/29/99 10 5.0 27.0 5*5:1 • 32
4/6/99 11 10.0 27.0 2.7:1. . 37 DTW: 44.35 (GMMW-4:48.90); Pressure Injection

4/19/99 12 10.0 27.0 2!7:1 37
5/3/99 13 0.0 0.0 - 0 DTW: 45.09 (GMMW-4:48.71); Pressure 10 min.

5/17/99 14 10.0 . 27.0 2.7:1 37 DTW: 44.82 (GMMW-4:47.57); Pressure 10 min.
6/3/99 15 0 27.0 water only 27 DTW: 44.28 (GMMW-4:48.78)

6/16/99 16 10.0 27.0 2.7:1 37 DTW: 44.01 (GMMW-4:47.88); Pressure 15 min.
6/30/99 17 0 27.0 water only 27 DTW: 43.80 (GMMW-4:47.91); Gravity 3 hrs.
7/14/99 18 10.0 27.0 2.7:1 37 DTW: 43.63 (GMMW-4:48.47)
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MOLASSES INJECTION LOG

In Situ Reactive Zone Technology Field Test 
Colesville Landfill Site 
Colesville, New York

Injection Well #  _____________GMMW-1

Injection Raw Molasses Water Volume Solution..... Volume
Date No. Volume (gallons) (gallons) Strength (Ratio) Injected (gallons) Notes/ Observations

12/8/98 1 0.216 21.6 100:1 23 Initial Injection
12/22/98 2 0.216 21.6 100:1 23 DTW: 47.77 (GMMW-5 DTW: 50.44)

1/6/99 3 0.216 21.6 100:1 23 DTW: 47.50 (GMMW-5: 50.43); 10 minutes
1/21/99 4 0.216 21.6 100:1 23 DTW: 47.60 (GMMW-5:50.23); 7 minutes
2/3/99 5 0.216 21.6 100:1 23 DTW: 47.68 (GMMW-S: 50.05); 15 minutes

2/16/99 6 0.216 21.6 100:1 23 DTW: 47.64 (GMMW-5:50.03); 15 minutes
3/1/99 7 5.0 27.0 5.5:1 32 DTW: 48.03 (GMMW-5:49.90); 20 minutes
3/9/99 8 5.0 27.0 5.5:1 32 DTW: 48.21 (GMMW-5:49.85); 10 minutes

3/16/99 9 10.0 27.0 2.7:1 37 DTW; 47.74 (GMMW-5; 49.83); 20 minutes
3/29/99 10 5.0 27.0 5:5:1 32
4/6/99 11 10.0 27.0 2.7:1 37 DTW: 46.90 (GMMW-5:49.77)

4/19/99 12 10.0 27.0 2.7:1 37
5/3/99 13 10.0 27.0 2.7:1 37 DTW: 46.23 (GMMW-5:49.37); Pressure 6 min.

5/17/99 14 10.0 27.0 2.7:1 37 DTW: 46.63 (GMMW-5:49.50); Pressure 5 min
6/3/99 15 10.0 27.0 2.7:1 37 DTW: 45.83 (GMMW-5:49.47)

6/16/99 16 10.0 27.0 2.7:1 . . .3 7 ....... DTW: 47.29 (GMMW-5:45.44); Pressure 10 min.
6/30/99 17 10.0 27.0 1 2.7:1 37 DTW: 47.48 (GMMW-5:49.52); Gravity 30 min.

7/14/99 18 10.0 27.0 2.7:1 37 DTW: 47.76 (GMMW-5:49.64)

VRCADIS Geraghty & Miller DRAFT Page 1 of 1
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VOC Mass Histograms for Selected 
Monitoring Well Sampling Results, 
Enhanced Reductive Dechlorination 
Pilot Test, Colesville Landfill, 
Broome County, New York.
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able 1. Summary of Field Parameters Measured in Groundwater, Enhanced Reductive Dechlorination Pilot Test, Colesville Landfill,
Broome County, New York.

ONSTITUENT: WELL:
DATE:

GMPW-1
12/7/98

GMPW-1
1/6/99

GMPW-1
2/3/99

GMPW-1
3/16/99

GMPW-1
4/6/99

GMPW-1
5/3/99

GMPW-1 
' 6/3/99

GMPW-1
7/14/99

GMPW-2
12/10/98

eld Flow through Cell Parameters
Units

H pH units 6.86 6.72 6.90 6.9 6.9 6.64 5.93 6.08 6.22
sdox mv -139.3 •10.5 -1.5 •51.7 -- •120.5 -159.1 -156.9 -49.7
onductivity umhos/cm 430 245 200 432 400 569 859 877 495
amperature celcius 13 7.0 19 11.5 12.0 13.2 13.1 12.4 12
urbidity NTU 9.8 - *- 3.19 8.7 - 24.6 6.57 3.68
issolved oxygen mg/L 1.0 1.3 1.1 0.74 1.2 0.93 6.80 2.02 1.1

ONSTITUENT: WELL: GMPW-2 GMMW-4 GMMW-4 GMMW-4 GMMW-4 GMMW-4 GMMW-4 GMMW-4* GMMW-5
DATE: 7/14/98 12/7/98 1/6/99 2/3/99 3/16/99 5/3/99 6/2/99 7/14/99 12/7/98

ield F lo w  through T e ll Param eters
Units

H pH units 6.23
.edox mv -54.4
lonductivity umhos/cm 792
emperature celcius 14.5
urbidity NTU 8.05
lissolved oxygen mg/L 0.22

6.85 6.61 7.03 6.90
•84.5 -10.5 -1.7 -85.6
600 360 285 799
13 10 20 T0.8
2 - - 13.70

0.9 1.4 1.3 0.48

6.60 6.59 6.68 6.88
•188.2 •126.2 -105.1 -6.5
1095 1060 1223 420
12.9 13.2 15.9 13

- 20.7 9.14 0.95
0.51 675 2.57 2

Footnotes:

Not analyzed. 
ug/L Micrograms per liter.
mg/L Milligrams per liter.
ng/L Nanograms per liter,
mv Millivolts,
umhos/cm Microohms per centimeter 
NTU Nephlometric turbidity units.

Baseline sampling event on 12/7/98. DRAFT
)jcci\Broome\NY0949.0012\reports\ERD_report_taMes-FieMParametCTfl



able 1. Summary of Field Parameters Measured In Groundwater, Enhanced Reductive Oechlorination Pilot Test, Colesville Landfill,
Broome County, New York.

Page 2 of 2

ONSTITUENT: WELL: GMMW-5 GMMW-5. GMMW-5 GMMW-5 GMMW-5 GMMW-5 GMMW-5 GMMW-1 GMMW-1
DATE: 1/5/99 2/3/99 3/16/99 4/6/99 5/3/99 6/2/99 7/14/99 2/16/99 3/9/99

ield Flow through Cell Parameters
Units

H pH units 6.63 7.11 6.9 6.9 6.46 5.97 5.88 6.9 6.2

edox mv -6.5 -1.3 -121.1 -156.7 -187.1 •98.9 -1.3 -426.4

onductivity umhos/cm 220 220 609 280 1114 1925 3270 200 446

emperature celcius 10 20 13.2 15.0 14.0 - 15.5 20 9.9

urbidity NTU - - 9.1 10.5 - 11.19 11.9 4.4 23.1

lissolved oxygen mg/L 2.4 1.6 1.03 0.9 0.14 0.02 2.14 0.5 0.45

lONSTITUENT: WELL: IW-1 IW-1 IW-1 IW-2 IW-2 IW-2 IW-2

DATE: 2/16/99 3/9/99 3/16/99 2/16/99 3/9/99 3/16/99 6/3/99

i«iH Flow through Cell Parameters
Units 

pH units 
mv 

umhos/cm 
celcius 

NTU 
mg/L

iH
ledox
Conductivity
'emperature
Turbidity
Dissolved oxygen

6.7 6.6 5.8 ' 6.6 5.5 4.5 5.73

-0.7 -139.3 -376.3 1 -2.7 ' ■513.1 -78.7 75.7

175 317 634 130 899 2790 4.85

20 5.4 13.7 20.5 8.1 10.4 13.7

14.6 20.4 73.0 21.8 87.4 177.6 <200

1.3 1.07 0.20 1.0 0.37 1.24 7.09

Footnotes:

Not analyzed. 
ug/L Micrograms per liter.
mg/L Milligrams per liter.
ng/L Nanograms per liter,
mv Millivolts,
umhos/cm Microohms per centimeter 
NTU Nephlometric turbidity units.

Baseline sampling event on 12/7/98. DRAFT
qeci\Broome\NY0949.0()U\repora\EllD_rejKm_ublc»-FieMPiratietct«



Table 2. Summary of Biogeochemical Parameters Measured in Groundwater, Enhanced Reductive Dechlorination Pilot Test,
Colesville Landfill, Broome County, New York. .......................

Page 1 of 4

CONSTITUENT: WELL.
DATE:

GMPW-1
12/7/98

GMPW-1
3/16/99

GMPW-1
4/6/99

GMPW-1
5/3/99

GMPW-1
6/3/99

GMPW-1
7/14/99

GMPW-2
12/10/98

GMPW-2
7/14/98

Dissolved Gases 
Carbon dioxide

Units
mg/L 90.56 51.51 273.95 326.10

Oxygen mg/L 1.50 •• 1.79 - -- 0.54 0.64 -

Nitrogen mg/L 20.76 - 14.07 -- - 13.84 13.37 -•
Methane mg/L 1.02 - 0.32 - -• 0.36 1.45 -

Carbon monoxide mg/L <0.40 - <0.40 . - <0.40 <0.40 -

Ethane ng/L 4360 •• 835 . - 897 810 --

Ethene ng/L 9140 -- 2614 - - 3232 5692 —

Inorganic Parameters in ma/L

Alkalinity
Ammonia
Biological Oxygen Demand 
Chloride
Chemical Oxygen Demand
Dissolved Organic Carbon
Flouride
Iron, Dissolved
Iron, Total
Iron, Ferrous
Manganese, Dissolved
Manganese, Total
Nitrate
Nitrite
Sulfate
Sulfide, Lab
Sulfide, field
Hardness
Total Organic Carbon

337 . . 261 - -  . 170 364 370

<0.02 - <0.02 - -- 0.15 <0.02 <0.02

<3 .. <3 - - 748 - <6

<1 - 5.3 -- - 42.2 24 31.8

8.2 - <2 - - 1480 -- 12.6

6.6 <0.5 <0.5 - - 559 5 14.7

0.16 - - - - - 0.16 -

5.33 . . 6.7.1 . . - ............ -- 95.9 2.39 14.4

5.84 ... 4.04 - - 81.3 3.29 12.8

2.66 6.7 0.60 E.40 7.75 > 75 2.72 16.3

1.91 .. 1.77 - 14.5 0.047 0.188

1.96 . . 1.5 - - 13.7 0.06 0.134

<0.06 . . 0:22 - - 1.54 <0.2 0.41

0.016 „ <0.01 - - 0.017 <0.01 0.02

2.15 . . 6.75 « - 33.8 6.04 5.2

<2 <2 - -- 0.386 <2 <2

0.022 0.014 0.027 0.086 0.170 - 0.07 0.170

412 - - - -■ -- 268 —

5 <0.5 4.3 • - 337 <0.5 6.1

Footnotes:

ug/L
mg/L
ng/L
mv
umhos/cm
NTU

Not analyzed.
Micrograms per liter. 
Milligrams per liter. 
Nanograms per liter. 
Millivolts.
Microohms per centimeter 
Nephlometric turbidity units.

Baseline sampling event on 12/7/98.
d r a ft



Table 2. Summary of Biogeochemical Parameters Measured in Groundwater, Enhanced Reductive Dechlorination Pilot Test,
Colesville Landfill, Broome County, New York.

Page 2 of 4

CONSTITUENT: WELL:
DATE:

GMM W -4
12/7/98

GMMW -4
3/16/99

GMMW-4
4/6/99

GMMW-4
5/3/99

GMMW-4
6/2/99

GMMW-4
7/14/99

GMMW -4*
7/14/99

GMM W -5
12/7/98

Dissolved Gases Units
Carbon dioxide mg/L
Oxygen mg/L
Nitrogen mg/L

Methane mg/L
Carbon monoxide mg/L
Ethane ng/L
Ethene ng/L

In o rg an ic  P aram eters  in ma/L

Alkalinity

Ammonia

Biological Oxygen Demand 

Chloride
Chemical Oxygen Demand
Dissolved Organic Carbon

Flouride
Iron, Dissolved
Iron, Total
Iron, Ferrous
Manganese, Dissolved
Manganese, Total

Nitrate
Nitrite
Sulfate

Sulfide, Lab
Sulfide, field

Hardness
Total Organic Carbon

167.95 - 136.43 - 176.86 175.14 84.67

0.88 - 0.54 - 0.68 0.64 2.86

18.88 _ 12.83 - 15.54 15.74 17.84

0.92 . . 0.41 - 0.62 0.6 0.45

<0.40 . . <0.4 - <0.40 <0.40 <0.40

5843 — 1295 - 1897 1901 2590

23556 - 10799 -- 18029 15993 7700

518
0.05

< 3

48.4
20.8
8.5 

0.33

14.5
14.8 
2.32 

3.73 
3.94 

0.28 

0.028
3.08 

<2
0.015

680

7.4

2

6.5

465 - 586 590 316

0.13 - 0.05 <0.02 <0.02

<3 - 57.7 33.7 < 3

6.4 - 47 45.1 25.2

17.7 -- 251 244 14.2

7.7 - 94.9 81.6 5.5
.. .. - 0.33

21.8 .. 36.3 36.4 0.455

24.9 - 36.3 34.1 0.493

20.2 39.0 >76 >75 >75 0.27

4.92 - 12.5 13 1.79

4.37 - 13 11.9 2.15

0!34 - <0.2 0.18 0.632

0.036 - <0.01 0.051 0.026

6.61 - 2.21 2.24 4.38

< 2 - <2 <2 < 2

0.013 0.028 0.121 0.024 0.024 0.006

.. — 486

7.4 -- 64.8 75.7 6.6

Footnotes:

Not analyzed. 
ug/L Micrograms per liter.
mg/L Milligrams per liter.
ng/L Nanograms per liter,
mv Millivolts,
umhos/cm Microohms per centimeter 
NTU Nephlometric turbidity units.

Baseline sampling event on 12/7/98.
DRAFT



Table 2. Summary of Biogeochemical Parameters Measured in Groundwater, Enhanced Reductive Dechlorination Pilot Test,
Colesville Landfill, Broome County, New York.

Page 3 of 4

CONSTITUENT: WELL:
DATE:

GMMW-5
3/16/99

GMMW-5
4/6/99

GMMW-5
5/3/99

GMMW-5
6/2/99

GMMW-5
7/14/99

GMMW-1
2/16/99

GMMW-1
3/9/99

IW-1
2/16/99

Dissolved Gases 
Carbon dioxide

Units
mg/L 70.97 _ 825.28 _

Oxygen mg/L 0.57 - - 0.17 ” —

Nitrogen mg/L 12.05 - — 1.64 ** —

Methane mg/L 0.21 - — 21.45 —

Carbon monoxide mg/L <0.4 - - <0.40 - —

Ethane ng/L 861 - - 150 - —

Ethene ng/L 4329 - — 1416 *• —

Inorganic Parameters in m all
Alkalinity
Ammonia
Biological Oxygen Demand 
Chloride
Chemical Oxygen Demand
Dissolved Organic Carbon
Flouride
Iron, Dissolved
Iron, Total
Iron, Ferrous
Manganese, Dissolved
Manganese, Total
Nitrate
Nitrite
Sulfate
Sulfide, Lab
Sulfide, field
Hardness
Total Organic Carbon

11.7

23.7

0.01B

10.4

341
0.03

6
7.2
14

12.1

15.4
15.7
I.89  
2.14 
2.11
<2

<0.01
4.5
<2

0.042

I I .3

22.0 >75"

0.153 0.250

656
0.49
1700
73.1
5380
1950

271
263
>75
107
104
2.53
0,112
46.8
<2

0.086

1980

5.8

19.2

ND

6.8

445

2.78

0.176

804

27.9

1.14

0.005

24.4

Footnotes:

Not analyzed. 
ug/L Micrograms per liter.
mg/L Milligrams per liter.
ng/L Nanograms per liter,
mv Millivolts,
umhos/cm Microohms per centimeter 
NTU Nephlometric turbidity units.

Baseline sampling event on 12/7/98. DRAFT



Table 2. Summary of Biogeochemical Parameters Measured in Groundwater, Enhanced Reductive Dechlorination Pilot Test,
Colesville Landfill, Broome County, New York.

CONSTITUENT: WELL:
DATE:

IW-1
3/9/99

IW-1
3/16/99

IW-2
2/16/99

IW-2
3/9/99

IW-2
3/16/99

FB-1
4/6/99

FB-1
7/14/99

Dissolved Gases 
Carbon dioxide

Units
mg/L

_ 0.46

Oxygen mg/L - - -- -- •* 5.26

Nitrogen mg/L - - •• ** 9.58 *•

Methane mg/L - -- - - 0.00236 ••

Carbon monoxide mg/L -- - — ** <0.4 —

Ethane ng/L -- - ** — 17 —

Ethene ng/L -- — •* 35

Innrnanic Parameters in ma/L
Alkalinity
Ammonia
Biological Oxygen Demand 
Chloride
Chemical Oxygen Demand
Dissolved Organic Carbon
Flouride
Iron, Dissolved
Iron, Total
Iron, Ferrous
Manganese, Dissolved
Manganese, Total
Nitrate
Nitrite
Sulfate
Sulfide, Lab
Sulfide, field
Hardness
Total Organic Carbon

395

0

9B6

32

26.1

16.70

1230

27.3

39,900

25.1

0.033

804

0.169

973

0.162

24.4

0.222

1540

1.6

36,400

<2
<0.02

<3
<0.1
<2

0.2

0.023
<0.2
<0.01

<2
<2

<0.5

<2
<0.02

<2
<0.05

<2

0.173

0.018
0.107
<0.01

<1
<2

<0.5

Footnotes:

- Not analyzed.
ug/L Micrograms per liter.
mg/L Milligrams per liter.
ng/L Nanograms per liter.
mv Millivolts.
umhos/cm Microohms per centimeter

NTU Nsphlometric turbidity units DRAFT

Page 4 of 4

Baseline sampling event on 12/7/98.



DRAFT
Table 3. Summary of VOCs Detected in Groundwater, Enhanced Reductive Dechlorination Pilot Test,

Colesville Landfill, Broome County, New York.

1 of 6

CONSTITUENT: W ELL:
DATE:

MPW-1
2/7/98

GMPW-1
4/6/99

GMPW-1
7/14/99

GMPW-2
12/10/98

GMPW-2
7/14/98

GMMW-4
12/7/98

37.8 21 19 24.7 < 1 .0 46.1

<1 < 1 0 < 1 .0 <1 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1 .0 <1

88.6 < 1 0 < 1.0 <1 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1 .0 1.4

<1 < 1 0 < 1.0 <1 < 1 .0 <1

<1 < 1 0 < 1,0 <1 < 1 .0 <1

111 57 62 16.5 < 1 .0 151

<1 < 1 0 < 1.0 <1 < 1.0 <1

83.1 150 18 41.3 < 1 .0 270

7.5 < 1 0 4.0 9 < 1 .0 17.7

<1 < 1 0 < 1 .0 <1 < 1 .0 <1

<1 < 1 0 < 1.0 <1 < 1 .0 <1

<1 i < 1 0 < 1 .0 <1 < 1 .0 <1

<1 < 10 < 1,0 <1 < 1 .0 <1

<1 < 1 0 < 1.0 <1 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1.0 <1

<1 < 10 < 1.0 <1 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1 .0 <1

<1 < 10 < 1 .0 <1 < 1 .0 <1

<1 < 10 < 1 .0 <1 < 1 .0 <1

147 490 190 110 2.2 <1

6.3 < 1 0 < 1.0 <1 < 1 .0 25.1

6.8 33 8.3 15 < 1 .0 12.9

573 440 360 254 2.7 654

1.2 27 < 1 .0 1.1 < 1 .0 2.8

<1 < 1 0 < 1 .0 2 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1 .0 31.2

<1 < 10 < 1 .0 <1 < 1 .0 <1

<1 < 10 < 1 .0 <1 < 1 .0 <1

<1 < 1 0 < 1.0 <1 < 1 .0 <1

<1 < 1 0 < 1.0 <1 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1 .0 13.1

<1 < 1 0 < 1 .0 <1 < 1 .0 <1

8.2 < 1 0 < 1 .0 <1 < 1 .0 <1

<1 < 1 0 < 1 .0 <1 < 1.0 <1

150 350 75 58.2 < 1 .0 <1

<1 < 10 < 1.0 <1 < 1.0 <1

<1 < 1 0 < 1 .0 1.1 < 1 .0 <1

<1 < 10 <1.0 <1 < 1 .0 <1

<1 < 1 0 <1.0 <1 < 1.0 <1

<1 < 1 0 < 1.0 <1 < 1.0 <1

7 < 10 < 1.0 13.2 < 1.0 15.1

Volatile Organic Com pounds in uo/L
Benzene
Bromobenzene
Chlorobromomethane
Bromodichloromethane
Brom oform

Bromomethane
n-Butylbenzene
sec-Butyl benzene
tert-Butyl benzene
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1.2-Dibromo-3-chloropropane
1.2-Oibromoethane 
Dibromomethane
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene 
Oichlorodiftuoromethane
1.1 -Oichloroethane
1.2-Dichloroethane
1.1 -Dichloroethene 
c is -1 ,2-Dichloroethene 
trans-1,2-Dichloroethene
1.2-Dichloropropana
1.3-Dichloropropane
2.2-Dichloropropane
1.1 -Dichloropropene 
cis-1,3-Oichloropropene 
trans-1,3-Dichloropropene 

Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 

p-lsopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzena 

Styrene
1 .1 .1.2-Tetrachloroethane

1 .1 .2.2-Tetrachloroethane  

Tetrachloroethene

Footnotes next page



d r a ft
2  o f 6

Table 3. Summary of VOCs Detected in Groundwater, Enhanced Reductive Dechlorination Pilot Test,
Colesville Landfill, Broome County, New York.

CO N STITUEN T: S IT E : GMPW-1 GMPW-1 GMPW-1 G M PW -2 GM PW -2 GMMW-4
D A T E: 12/7/98 4/6/99 7/14/99 12/10/98  7/14/98  12/7/98

Volatile Organic Com nm inds in uo/L
continued
Toluene 2 .4

1,2,3-Trichlorobenzene <1

1,2,4-TrichIorobenzene <1
1 ,1 ,1-Trichloroethane 9 8 .8
1 ,1 ,2-Trichloroethane 2 .7

Trichloroethene 2 1 9
Trichlorofluoromethane <1

1,2,3-Trlchloropropane < 1

1,2,4-Trim ethylbenzene <1
1,3,5-Trim ethylbenzene < 1

Vinyl chloride <1

o-Xylene <1
M/P-xylenes < 1

Total VO Cs 1 5 5 2 .4

Footnotes:

< 1 0 < 1 .0 2 .2 - 2 7 .6

< 1 0 < 1 .0 < 1 < 1 .0 <1

< 1 0 < 1 .0 < 1 < 1 .0 <1

140 73 5 0 5 2 .6 13.1

< 1 0 < 1 .0 < 1 < 1 .0 12.1

91 4 .7 9 6 .2 1.3 <1

< 1 0 < 1 .0 < 1 < 1 .0 <1

< 1 0 < 1 .0 < 1 < 1 .0 <1

< 1 0 < 1 .0 < 1 < 1 .0 3 .2

< 1 0 < 1 .0 < 1 < 1 .0  : <1

2 7 0 26 < 1 < 1 .0 <1

12 < 1 0 < 1 < 1 .0 28.2

< 2 0 < i :o < 1 < 1 .0 16.4

2081 1341

-  Not analyzed.
ug/L M icrogram s per liter.
mg/L Milligrams per liter.
ng/L Nanograms per liter.
mv Millivolts.
um hos/cm  M icroohm s per centimeter
NTU Nephlometric turbidity units.

Baseline sam pling event on 12/7/98.



DRAFT
Table 3. Summary of VOCs Detected in Groundwater, Enhanced Reductive Dechlorination Pilot Test,

Colesville Landfill, Broome County, New York.

3  o f 6

CONSTITUENT: W ELL:
DATE:

GMMW-4
4/6/99

GMMW-4
7/14/99

GMMW-4*
7/14/99

GMMW-5
12/7/98

GMMW-5
4/6/99

GMMW-5
7/14/99

Volatile Oraanic Comnounds in ua/L
Benzene <1

Bromobenzene <1

Chtorobromomethane <1
Bromodichloromethane <1
Bromoform <1

Bromomethane <1

n-Butylbenzene <1

sec-Butylbenzene <1
tert-Butylbenzene <1

Carbon tetrachloride <1

Chlorobenzene <1

Dibromochloromethane <1

Chloroethane 27

Chloroform <1

Chloromethane <1

2-Chlorotoluene <1

4-Chlorotoluene. <1
1,2-Dibromo-3-chloropropane <1

1 ,2-Dibrpmoethane <1
Dibromomethane <1
1,2-Dichlorobenzene <1
1,3-Dichlorobenzene <1

1,4-Dichlorobenzene <1
Dichlorodifluoromethane <1

1,1 -Dichloroethane 31

1,2-Dichloroethane <1

1,1 -Dichloroethene <1

cis-1,2-Dichloroethene 35

trans-1,2-Oichloroethene <1

1,2-Dichloropropane <1

1,3-Dichloropropane <1

2,2-Dichloropropane <1

1,1 -Dichloropropene <1

cis-1,3-Dichloropropene <1

trans-1,3-Dichloropropene <1

Ethylbenzene <1

Hexachlorobutadiene <1

Isopropylbenzene <1

p-l sopropy Itoluene <1

Methylene chloride 15

Naphthalene <1

n-Propylbenzene <1

Styrene < 1

1 ,1 ,1 ,2-Tetrachloroethane < 1

1 ,1 ,2,2-Tetrachloroethane <1

Tetrachloroethene <1

52 46 2 6 .9 15 13

<10 < 1 0 <1 < 1 0 < 1.0

<10 < 1 0 <1 < 1 0 < 1.0

<10 < io <1 < 1 0 < 1.0

< 10 < 1 0 <1 < 10 < 1.0

<10 < 10 <1 < 10 < 1 .0

<10 < 1 0 <1 < 10 < 1 .0

<10 < 1 0 <1 < 10 < 1.0

<10 < 1 0 <1 < 10 < 1.0

< 10 < 1 0 <1 < 10 < 1.0

<10 320 99 .5 66 52

< 10 < 1 0 <1 < 10 < 1.0

720 690 130 350 40

35 34 11 < 10 <1.Q

<10 , < 1 0 <1 < 10 < 1.0

<10 < 1 0 <1 < 10 < 1.0

<10 < 10 <1 < 10 <1 Q

<10 < 1 0 <1 < 10 < 1.0

<10 < 10 <1 < 10 < 1.0

<10 < 1 0 <1 < 10 < 1.0

<10 < 10 <1 < 10 < 1.0

<10 < 1 0 <1 < 10 < 1.0

<10 < 1 0 <1 < 10 < 1.0

<10 < 1 0 <1 < 10 < i.Q

930 890 227 580 450

36 34 10 < 10 2.9

42 39 9 < 10 2.8

2000 1900 462 860 1200

<10 < 1 0 2 .3 < 1 0 < 1.0

<10 < 1 0 <1 < 10 < 1.0

<10 < 1 0 33 .6 < 10 < 1.0

<10 < 1 0 <1 < 10 < 1.0

<10 < 10 <1 < 10 < 1.0

<10 < 1 0 <1 < 10 <1.0

<10 < 1 0 <1 < 10 <1.0

14 13 4.1 < 10 1.4

<10 < 10 <1 < 1 0 <1.0

<10 < 1 0 <1 < 10 <1.0

<10 < 1 0 <1 < 10 <1.0

210 200 8 8 .6 240 32

<10 < 10 <1 < 10 <1.0

<10 < 1 0 <1 < 10 <1.0

<10 < 10 <1 < 10 <1.0

<10 < 10 <1 < 10 <1.0

<10 < 10 <1 < 10 <1.0

11 10 8.7 < 10 1.3

Footnotes next page
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Table 3. Summary of VOCs Detected in Groundwater, Enhanced Reductive Dechlorination Pilot Test,
Colesville Landfill, Broome County, New York.

C O N S T IT U E N T : S IT E : GMMW-4 GMMW-4 GMMW-4* GMMW-5 GMMW-5 GMMW-5
D A T E: 4/6/99 7/14/99 7/14/99 12/7/98 4/6/99 7/14/99

X/nlatHe Oroanic ComDounds in uo/L
continued
Toluene <1
1,2,3-Trrchlorobenzene <1
1 ,2 ,4-Trichloro benzene <1
1,1,1 -Trichloroethane <1
1,1 ,2-trichloroethane <1
Trichloroethene 64
TrichlOrofluoromethane <1
1,2,3-Trichloropropane <1
1,2,4-Trimethylbenzene <1
1,3.5-Trimethylbenzene <1

Vinyl chloride 34

o-Xylene <1

M/P-xylenes < 2

Total VOCs 206

Footnotes:

- Not analyzed.
ug/L Micrograms per liter.
mg/L Milligrams per liter.
ng/L Nanograms per liter.
mv Millivolts.
umhos/cm Microohms per centimeter
NTU Nephlometric turbidity units.
• Duplicate sample.

110 10O 29.7 23 22
< 10 < 1 0 <1 < 10 < 1 .0

< 10 < 1 0 <1 <10 < 1 .0

40 38 10.5 39 11

14 13 5 <10 1.0

950 930 588 240 11

< 10 < 1 0 <1 <10 < 1 .0

< 10 < 1 0 <1 < 10 < 1 .0

33 15; 1.3 <10 < 1 .0

<ro < 1 0 <1 < 10 3.3  .

420 400 143 360 21

57 44 13.2 < 10 4 .0

32 24 9.2 < 20 3 .4

1912.6 2773

Baseline sampling event on 12/7/98.
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Table 3. Summary of VOCs Detected in Groundwater, Enhanced Reductive Dechlorination Pilot Test,
Colesville Landfill, Broome County, New York.

CONSTITUENT: WELL: FB-1 FB-1 TB-1 TB-1
DATE: 4/6/99 7/14/99 4/6/99 7/14/99

Volatile Organic Compounds in uo/L
Benzene
Bromobenzene
Chlorobromomethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloroform.
Chloromethane 
2-Chloro toluene 
4-Chlorotoluene
1.2-Dibromo-3-chlqroprppane
1.2-Dibromoethane 
Dibromomethane
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene 
Dichlorodifluoromethane
1.1 -Dichloroethane
1.2-Dichloroethane
1.1 -Dichloroethene 
c is -1 ,2-Dichloroethene 
trans-1,2-Dichloroethene
1.2-Dichloropropane
1.3-Oichloropropane
2.2-Dichloropropane
1.1 -Dichloropropene 
cis-1,3-Dichloropropene  

trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene

Iso propylbenzene
p-lsopropyltoluene
Methylene chloride
Naphthalene
n-Propylbenzene
Styrene
1 . 1 . 1 .2-T etrachloroethane

1 . 1 . 2 . 2-T etrachloroethane  
Tetrachloroethene

<1 < 1.0 <1 < 1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1.0 <1 < 1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1.0 <1 <1.0

<1 < 1 ,0 <1 <1.0

<1 < 1.0 <1 < 1.0

<1 < 1.0 <1 < 1.0

<1 < 1.0 <1 < 1.0

<1 < 1 .0 <1 < 1.0

<1 < 1.0 <1 <1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 . <1.0

<1 < 1.0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 < 1.0

<1 < 1.0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 3.2 <1 <1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 < 1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 <1.0

<1 < 1 .0 <1 <1.0
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Table 3. Summary of V O Cs Detected in Groundwater, Enhanced Reductive Dechlorination Pilot Test,
Colesville Landfill, Broome County, New York.

Footnotes next page
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CONSTITUENT: S ITE: FB-1 FB-1 TB-1 TB-1
D ATE: 4/6/99 7/14/99 4/6/99 7/14/99

Volatile Organic Com pounds in ua/L  
continued
Toluene <1 < 1 .0 <1 < 1 .0
1,2 .3-T richlorobenzene <1 < 1 .0 <1 < 1 .0
1,2,4-Trichlorobenzene <1 < 1 .0 <1 < 1 .0
1,1,1 -Trichloroethane <1 < 1.0 <1 < 1 .0
1 ,1 ,2-Trichloroethane <1 < 1 .0 <1 < 1 .0
Trichloroethene <1 < 1 .0 <1 < 1 .0
Trichlorofluoromethane <1 < 1 .0 <1 < 1 .0
1,2,3-Trichloropropane <1 < 1.0 <1 < 1 .0
1,2,4-Trimethylbenzene <1 <1-0 <1 < 1 .0
1 ,3 ,5-Trimethy Ibenzene <1 v  < 1 .0 <1 < 1 .0
Vinyl chloride <1 < 1 .0 <1 < 1 .0
o-Xylene <1 < 1.0 <1 < 1 .0
M/P-xylenes < 2 < 2 .0 < 2 < 2 .0

Total VOCs 0 0

Footnotes:

— Not analyzed.
ug/L Micrograms per liter.
mg/L Milligrams per liter.
ng/L Nanograms per liter,
mv Millivolts,
umhos/cm Microohms per centimeter 
NTU Nephlometric turbidity units.
* Duplicate sample.

Baseline sampling event on 12/7/98.
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NA
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DO .22
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C02 NA

Xa
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.36
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DO 2.57
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NOa
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ARCADIS GERAGHTY&MILLER

MEMO

To:

George Jacob, USEPA - Region II
Copies:

Brian Davidson, NYSDEC 
Ray Standish, Broome County 
Nelson Johnson, GAF Corp.

ARCADIS Geraghty & Miller, Inc.
88 Duryea Road

Melville

New York 11747 

Tel 631 249 7600 

Fax 631 249 7610

ENVIRONMENTAL

From: f  K z rfr J  Date:
Steven Feldman^-— 17 December 1999
Tom Lobasso

Subject: ARCADIS Geraghty & Miller Project No.:

Groundwater Remedial Design, Colesville NY000949.0013
Landfill

ARCADIS Geraghty & Miller has been moving forward with the groundwater remedial design based on 
the conceptual layout shown on Figure 4 of the October 29, 1999 report entitled, “Results of the Enhanced 
Reductive Dechlorination Pilot Study, Colesville Landfill, Broome County, New York. We have made 
two revisions to the conceptual layout shown on Figure 4 based on groundwater quality data received 
during November.

Based on these data, VOCs were not detected in Well PW-2, nor were they detected in this well during the 
1992 sampling event. Therefore, Well PW-2 would not be used as an extraction well. Historic 
groundwater quality data are provided in the attached Table 1. The second modification is the termination 
o f the line of enhanced reductive dechlorination (ERD) injection wells as shown on the attached Figure 1.

The rationale for terminating the line of injection wells in this area is that natural attenuation (as evidenced 
by groundwater quality in PW-2, PW-1, W-16S, W-17S and MW-20S) will effectively reduce 
concentrations of VOCs to below MCLs. The spacing between injection wells will be 30 ft based on data 
collected during the pilot test.

As discussed during our conversation on December 15, 1999, we have tentatively scheduled a conference 
call for Wednesday, December 22s* to discuss the status of the design, provide an opportunity to get EPA 
and NYSDEC input during the design process, and discuss the overall project schedule.

g:\dproject\broome\ny0949.0nVorrej\epa-design memo.doc

Page:

1/2



ARCADIS GERAGHTY & MILLER

A proposed schedule is provided below. 

Milestone

Submittal of 95% design
/bA  r'r>
EPA and DEC review 

Submittal of Final Design 

EPA and DEC Design Approval 

EPA Issuance of ESD 

Pre-Construction Meeting 

Remedial Construction

U  & ctat-Aiw

Completion Date

January 21, 2000 

February 18,2000 

March 10,2000 

March 31,2000 

April 20, 2000 

May 4,2000 

May 22,2000

g:\aproject\broome\ny0949.0l3\correj\epa-dejign memo.doc

Page:
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ARCADIS GERAGHTY&MILLER

Tabic I. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York. Page 1 o f 25

Site ID:
Date:

COL-PW 2 PW -2 COL-PW 3 PW-3

Constitute

02/05/92 02/05/92 9/23/99 02/05/92 9/24/99

< t < 1 < 1.0 4.0 < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < LO

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 4.0 < 1.0

< 1 < 1 < 1.0 11.0 2.2

< 1 < 1 < 1.0 < 1 < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < 1.0

< 1.0 - < 1.0

< 1.0 - < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 42.0 < 1.0

< 1 < 1 < 1.0 70.0 18

< 1 < 1 < 1.0 1.0 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

__ < 1.0 - 4.1

< 1 < 1 < i.O < 1 < 1.0

< 1 < I < 1.0 < I < 1.0

< 1.0 - < 1.0

< 1.0 - < 1.0

< 1.0 - < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < 1.0

4.0 B 4.0 B < 1.0 10.0 B < 1.0

< 1.0 - < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 2.0 3.7

< 1 < 1 < 1.0 < 1 < 1.0

_ < 1.0 - < 1.0

_ < 1.0 - < 1.0

< 1 < 1 < 1.0 21.0 27

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 1.0 49.0 17 .

< 1 < 1 < 1.0 9.0 < 1.0

< 1.0 - < 1.0

_ < 1.0 - < 1.0

.. < 1.0 - < 1.0

< 1 < 1 < 1.0 10.0 < 1.0

< 1 < 1 < 1.0 < 1 < 1.0

< 1 < 1 < 2.0 < 1 < 2.0

Benzene 
Broroobeozeoe 
Bromochlorome thane 
Bromodicblonnnethane 

Branofonn 
Bromometfaane 
n-Buty [benzene 
sec-Buty (benzene 
teit-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Dibnjmochlonmie thane 

Chi oroe thane 
Chloroform 
Chloromethane 
2-Chloro toluene 
4-ChIoro toluene
1.2-Dibiomo-3-chloropropane
1.2-Dibromoethane 
Dibromomethane
1.2-Dkhlorobenzene
1.3-Dichlorob enzene
1.4-Dichlorobenzene 
Dichlorodifhmromethane
1.1-Dkhhxoethane
1.2-Dichloroethane 
I, I -Dichlmocthene 
cis-1 ,2-Dichloroethene 
trans-l ,2-Dichloroethene
1.2-DichIoropropane
1.3-Dicbknopropane
2.2-Dichloropropane
1.1 -Dicbioropropene 
cis-1,3-Dichloropropcne 

trans-l -Dicbioropropene 
Ethylbenzene 
Hexachlorobutadiene

Is opropy lbenzene 
p-lsopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylb enzene 

Styrene
1.1.1.2-Tetrachloroe thane
1.1.2.2-Tetrachloroe thane 

Tetracbloroethene 

Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzene

1.1.1 -Trichloroethane

1.1.2 -Trichloroethane 

Trichloroethene 

Trichlorofluoromethane

1.2.3-Tricbloropropane

1.2.4-Trimethylbenzene

1.3.5-Trijnethylbenzene 

Vinyl chloride 

o-Xylene 

m/p-xylents



ARCADIS GERAGHTY&MILLER
Table !. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York.

Page 2 o f 25

Constituent

(ug/L)

Site ID:
Date:

COL-PW04
02/05/92

PW -4

09/13/95

PW-04
12/12/95

PW-4
03/12/96

PW-4
06/26/96

< 1 0.6 J < 1 < 1 <

< 1 < 1 <  1 <

< 1 < 1 <  1 <

< 1 < 1 < 1 <  1 <

< 1 < 1 < 1 <  ) <

< 1 < 1 < 1 < 1 <

< I < 1 <  1 <

< 1 < 1 <  1 <

< 1 < 1 <  1 <

< 1 < 1 < 1 <  1 <

< 1 0.1 J < k <  1 <

< 1 < 1 < 1 <  1 <

2.0 4.6 5.9 <  l

5.0 3.6 , 3.6 2.1

< 1 < I < 1 < 1

< I < 1 <  1 <

< I , < 1 <  I <

< I < 1 <  1 <

< 1, _-s < 1 <  1 <

< k ;r. < 1 <  1 <

< 1 < I < 1 <  I <

< 1 < l < 1 < 1 <

< 1 < - < 1 <  1 <

42.0 ■3-7.. i 24.9 <  I V

37.0 40.9 22.5 23.5

< 1 < 1 < 1 <  1 <

< 1 O.B J < 1 <

14.9 13.4

< 1 < 1 < I < | <

< 1 < < 1 <  | <

< < 1 < 1 <

< < 1 < 1 <

< < I < 1 <

< 1 < < t < 1 <

< I < < I <  I <

< 1 < < 1 <  1 <

< < 1 <  | <

< < 1 < | <

< < 1 <  1 <

12.0 B 5.9
0.2 1 < I <  | <

< 1 < 1 <  I <

< 1 < 1 < I <

< 1 < 1 < I <

< 1 < 1 < 1 < | <

< 1 < 1 < 1 < 1 <

< 1 0.2 J < 1 < 1 <

< I < 1 < t <

__ < 1 < 1 < 1 <

40.0 32.7 23.8 20.6

< 1 < 1 < 1 < 1 <

17.0 17.2 18.7 18.4

6.0 0.3 J 1.5 < | <

< 1 < 1 < | <

< 1 < 1 < 1 <

„ < 1 < 1 < 1 <

3.0 1.7 I
< \

< I < 1 < t < 1 <

< 1 < 1 < 1 < I <

Benzene
Bromobeozene
Bromochloramethane
Bromodichtorome thane

Bromofono
Bromomefhane
n-Butylbenzenc
sec-B utylbenzefie
tert-Butyibeazene
Caibon tetrachloride
Chlorobaxzene
Dibromochlorome thane
Chloroethaae
Chloroform
Chloromdhane
2-Chloro tohiene
4-Chloro toluene
|^-Dibromo-3-chloropropane 

t ,2-Dibromoetbane 
Dibromomethane
1.2-Dichlorobenzene
1.3-DichloJobcnzene 
I ,4-Dichlarobenzene 
bichlorodiftuofomethane

1.1 -Dicfaloioethane 
1 ,2-Dichknoc thane
1.1-Dichloroethene 
cis-1,2-Dichloroethcne 
twans-l ,2-Dichloroethcne 
t ,2-Dichloropropane
1.3-Dicbloropropane
2.2-Dichlonjpropane
1.1 -Djchkiopropene 
cis-1,3-Dichloropropeiie 
trans-1,3-Dichloroprapene 

Elhylbenzme 
Hexachlorobutadiene 
Isopropylbcnzene 
p-lsopropyltoluene 

Methylene chloride 

Naphthalene 
n-Propylbenzene 

Styrene
1.1.1.2-Tetrachloroethane
1.1 ̂ ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene
1.2.3-Trichlorobenzene

1.2.4-T richlorobenzene 

1,1,1-Trichloroethane

1, 1,2 -Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3 -Trichloropropane

1.2.4-Trimethylbenzene

1.3.5-Trunethylbenzene 

Vinyl chloride 

o-Xylene 

m/p-xylenes
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Table I. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York.
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Site ID: PW-4 PW-4 PW-4 COL-PWOS PW-S
Date: 03/19/97 07/17/97 9/24/99 02/05/92 09/13/95

Constituent

(ug/L)

Benzene
Bromobeozene
Bronsocblorontethane
Bromodichlorometbane

Bromofono
Bronxome thane
n-Butytbeazene
sec-Buiylbenzene
tert-Butylbenzene
Carbon tetrachloride
CMorobenzene
Dibromochlororaethane

Chlorocthane
ChlorofoRD
Chlorome thane
2-Chloro toluene
4-Chlarn toluene
1 ,2-D»bronio-3-chloropropane

1.2-Dibromoethane 

Dibromomethane
1.2-Dichlorobenzene 
1>D ichlorobcnzene  
1,4-Dkhlorobenzene 
Dichlorodifluorometbane 

|,|-Dichloroethane
1.2-Dichloroe thane
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1 ,2-Dichloroethene
1.2-Dichloropropane
1.3-Dichloropropane
2.2-Dichloropropane 
I, l-Dichloropropene 
cis-1,3-Dichloropropene 

bans-1 ,3-DichIoropropene 

Ethylbenzeoe 
Hexachlorobutadiene 
Isopropyibenzene 
p-Isopropyl toluene 

Methylene chloride 
Naphthalene 
n-Propylbenzene 

Styrene
1.1.1.2-Tetrachloroethane
1.1.2.2-Tetrachloroethane 

Tetrachloroethene 

Toluene
1.2.3-Trichlorobenzeoe

1.2.4-Trichlorobenzene

1.1.1-Trichloroethane

1.1.2-Trichloroethane 

Trichtoroethene 

Trichlorofluorome thane
1.2.3-Trichloropropane 

1,2,4~Trime thylbenzene 

t ,3,5 -Trimcthylbenzcne 

Vinyl chloride 

o-Xyleoe 

nVp-xyleoes

1.6 < 1 <

< 1.0 - <

< 1.0 - <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 - <

< 1.0 -- <

< 1.0 - <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

8.S < 1 <

4.2 < 1 <

< 1.0 < 1 <

< 1.0 - <

< 1.0 - <

< 1.0 - <

< IQ - <

< 1.0 - <

< 10 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< t.o < 1 <

56 < 1

< 1.0 < 1 <

< 1.0 < 1 <

22 -

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 - <

< 1.0 - <

< 1.0 - <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 - <

< 1.0 - <

< 1.0 - <

50 4.0 B <

< 1.0 - <

< 1.0 - <

< 1.0 - <

< 1.0 - <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 0.2 J

< 1.0 - <

c 1.0 - <

110 < 1 6.5

< 1.0 < 1 <

39 < 1 14.4

< 1.0 < 1 <

< 1.0 - <

< 1.0 - <

< 1.0 - <

< 1.0 < 1 <

< 1.0 < 1 <

< 2.0 < 1 <
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Table 1. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York.
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Site ID:
Date:

PW-S
12/12/95

PW-5
03/12/96

PW-5
03/19/97

PW-5
9/24/99

COL-PW06
02/05/92

Constituent

(ug/L)

Benzene <

Bromobeoze&e <

Bromochbro methane <

Bramodkhloromethane <

Bromoform <

Biomomethane <

n-Butylbe&zcne <

sec-B utyfbenzcne <

tcft-ButyQtenzene <

Carbon tetrachloride <

Chlorobe&zene <

Dibrtmuxblorometfaane <

ChloiDCthme <

Chloroform <

Chlorome&aoe <

2-Chlorotnluene <

4-Chlorotoluene <

I,2-Dibnjmo-3-chIoropropane <

1,2-Dibrwnoelhane <

Dibroroome thane <

) ,2-Dichkrobenzene <  •

1,3-Dichlorobenzene <

1,4-Dichlarobenzene <

D i thlorodifl ooromethane '<

1,1 -Dichloroe thane <

1,2-DichJoiocthane <

],1-Dich)oroetfacne <

cis-1,2-Dichloroethene <

trans-1,2-Dichloroethene <

1 ̂ -Dtchbropiopane <

1,3-Dichloropropane <

2,2-Dichloropropane <

1,1 -Dichloropropcne <

cis-1 ̂ -DichJoroprupene <

nans-1 ,3-Dichk>ropropene <

Ethylbenzme <

Hexachlorobutadiene <

I sopropylbenzcne <

p-Isopropyltoluene <

Methylene chloride <

Naphthalene <

n-Propylbenzene <

Styrene <

1,1,1,2-Tetrachloroethane <

1,1 ̂ ,2-Tetrachloroethane <

Tetrachloroelhene <

Toluene <

1,2,3-Trichlorobenzene <

1 ,2,4-Trichlorobenzene <

1,1,1-Trichloroethane <

1,1,2-Trichloroethane <

Trichlorocthene <

Trichlorofluororaethane <

1,2,3-Trichloropropane <

1,2,4-Trunethylbenzene <

1,3,5-Trimetbylbenzene <

V inyl chloride <

o-Xyleoe <

m/p-xylenes <

<  1 < t < 1.0 < 1

<  l < I < 1.0 —

<  1 < I < 1.0 —

<  l < ) < 1.0 < 1

<  1 < 1 < 1.0 < 1

<  l < | < 1.0 < 1

<  | < 1 < 1.0 "

< 1 < ] < 1.0 —

<  l < 1 < 1.0 —

<  I < 1 < 1.0 < 1

<  1 < 1 < 1.0 24.0

<  i < 1 < 1.0 < 1

<  l < 1 < 1.0 61.0

<  1 < 1 < 1.0 7.0

<  1 < 1 < 1.0 < 1

<  i < 1 < 1.0 —

<  | < 1 < 1.0 —

<  t < 1 < 1.0 —

<  l < 1 < 1.0 , -

<  | < 1 < 1.0 -

<  l < 1 < 1.0 . < 1

<  : 1 < 1 < 1*® < 1

<  I < 1 < 1.0 < 1

<  | < 1 < 1.0 . R

<  1 < 1. 24 R

<  1 < 1 < *-° 8.0

<  1 < | < 1.0 4.0

<  I . < 1 88 —

< 1 < 1 < 1.0 < 1

<  | < 1 < 1.0 < 1

<  1 < 1 < 1.0 —

< 1 < 1 < 1.0 —

< | <  1 < 1.0 —

<  1 < 1 < 1.0 <

<  | <  1 < 1.0 < 1

< 1 < 1 < 1.0 < 1

< | < 1 < 1.0

< ) < I 1.0 -

< 1 <  1 < 1.0 -

<  1 < 1 < 1.0 14.0

<  1 <  | < 1.0 —

< 1 <  | < 1.0 -

<  1 <  1 < 1.0 -

< 1 <  ] < 1.0 "

< 1 <  1 < 1.0 < 1

< I < 1 < 1.0 3.0

<  1 < 1 < 1.0 < I

< | < 1 < 1.0 -

< | < 1 < 1.0 -

< | < I 4.3 R

< 1 <  1 < 1.0 9.0

< I <  | 66 96.0

< 1 < I < 1.0 6.0

< | <  1 < 1.0 -

< I < 1 < 1.0 -

< | < 1 < 1.0 "

< 1 < I < 1.0 R

< | < 1 < 1.0 < 1

< | < I < 2.0 < 1
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Site ID: PW-6DL PW-6 PW-6 ™ -6  W *
Date: 02/05/92 09/13/95 12/12/95 03/11/96 03/19/97

Constituent

(ug/L)

Benzene
Bromobenzeoe
Bromochloramethane
Bromodichloromethane

Bromoform
Broroo me thane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene

Cart) on tetrachloride
Chlorobenzene
Dibromochl pro m ethane

Chi oro ethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chloro toluene
I ̂ -D ibrom oO -chloiupropane
1.2-Dibromoe thane 
Dibromomethane
1.2-D ichlorobenzene
1.3-Dichlorobenzene
1.4-DichIorobenzene 
Dichlorodifluorome thane

1.1 -Dichloroethane 
1,2-Dichloroethane
1.1-Dichloroe thene 
cis-1 ,2-Dichloroethene 
tians-1,2-Dichloroethene
1.2-Dichloropropane
1.3-Dichloropropane
2.2-Dichloropropane

1.1 -Dicbioropropene 
cis-1,3-Dichloropropene 
bans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 

p-Isopropyl toluene 
Methylene chloride 

Naphthalene 
o-Propylbenzene 

Styrene
1.1.1.2-Tetrachloroethane

1.1.2.2-Tetrachloroethane 

Tetrachloroe thene 

Toluene
1,2,3 -Trichlorobenzene

1.2.4-Trichlorobenzene

1.1.1 -T  richloroethane

1.1.2-Trichloroethaae 

Trichloroethene 
Trichlorofluororaethane

1.2.3-Trichloropropane

1.2.4-Triroethylbenzene

1.3.5-Trimethylbenzene 

Vinyl chloride 

o-Xylene 

m/p-xylenes

8.0 20.3 23.5 12 2 11.1

< 1 < 1 < 1 < 1

< 1 < I < 1 < 1

< S < 1 < I < 1 < 1

< 5 < 1 < 1 < 1 < 1

< 5 < I < 1 < 1 < t

< 1 < 1 < 1 < 1

0.1 J < 1 < 1 < 1

< 1 < 1 < I < 1

< S < 1 < 1 < 1 < 1

36.0 1 23 J 47.1 25.6 84.1

< 5 < 1 < 1 < 1 < 1

72.0 43.7 39.9 10.7 36.6

11.0 < . 1.9 < 1 0.9

< S < 1 < 1 < 1 < 1

< < 1 < 1 < 1 .

< 1 < 1 < 1 < 1,. t

< < 1 < 1 < 1.

<« • < 1 < 1 < . i.
< 1 < 1 < ■V.

< 5 < < 1 < 1 < 1

'< 5 < < 1 < 1 < 1,

< 5 < • < 1 < 1 < 1

R 6.4 33.2 < 1 <• 1

R 182 141 63.7 122

15.0 3.0 5.6 17.1 1-7
17.0 2.9 2.2 0.2 I 1.3

446 98.1 19.9 81.2

< 5 0.7 J 1.2 < 1 0.8

< 5 < 1 < 1 < 1 c 1

. < I c 1 < 1 < 1

< 1 < I < 1 < 1

< 1 < 1 < I < 1

< 5 < I < 1 < 1 < 1

< 5 < 1 < 1 < 1 < 1

< 5 2.4 1.9 1.4 0.7

< 1 < 1 < 1 < 1

< 1 < 1 < 1 < I

< 1 0.1 J < 1 < 1

36.0 B 4.1 13.4 2.5 7.3

0.2 J < 1 < 1 < 1

< 1 < 1 0.6 J < 1

< 1 < 1 < 1 < 1

< 1 < 1 < 1 < t

< 5 < 1 < 1 < 1 < 1

< 5 5.1 4.8 < 1 1.7

< 5 105 58.8 130 37.3

< 1 < 1 < 1 < 1

< 1 < 1 < I < 1

R 67.1 11.8 < 1 16.0

23.0 4.8 3.8 1.2 2.5

257.0 J 440 201 62.4 297

10.0 < 1 < 1 < 1 < 1

< 1 < 1 < I < 1

< 1 < 1 < 1 < 1

< 1 < 1 < 1 < 1

R 60 1 35.6 113 51.8

< 5 7.8 3.9 2.5 1.8

< 5 4.9 3.7 2.6 1.5
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Site ID: PW-6 COL-PW07 PW-7 PW-7 PW-7
Date: 9/22/99 02/05/92 09/13/95 12/12/95 03/11/96

Constituent

(ug/L)

Benzene 14 7.0

Bromobcnzene < 1.0

Bromochloromethane < 1.0

Bromodichloromethane < 1.0 < 1

Bromofonn < 1.0 < 1

Bromome thane < 1.0 < 1

n-Botylbenzene < 1.0

sec-Butylbenzene < 1.0

tert-Butyfoenzeoe < 1.0

Carbon tetrachloride < 1.0 < 1

Chlorobenzene < 1.0 . 26.0

D i bromochloromethane < 1.0 < 1

Chloroethane 77 24.0

Chloroform 9.0 < 1

Chloromethane < 1.0 <  • 1 .

2-ChloiDtoluene < t.O

<MZhloro toluene < 1.0

1 ̂ -Dibromo-3-chloropiopane < 1.0 —

1,2-Dibxomoethane < 1.0

Dibromomethane < 1.0

1,2-Dichlorobenzene < 1.0 < 1

1 ,3-Dichbrobenzene < 1.0 < 1
11,4-Dichbrobenzene < 1.0 <

Dichlorodifhioromethane < t.O 36.0

1,1 -Dichloroetbane 540 .68.0

1,2-Dichbroefhane 4.0 . LO

1,1 -Dichloroethene 21 < 1

cis-1,2 -Dichloroethene 290 ’■

trans-1,2-Dichloroethene < 1.0 < 1

I ,2-Dichloropropane < 1.0 < 1

1 ,3-Dichbropropane < 1.0 *"*

2,2-Dichloropropane < 1.0

1,1 -Dichbropropene < 1.0

cis-l ,3-Dichloropropene < 1.0 < 1

trans-1,3-Dichloropropene < 1.0 < 1

Ethylbenzene < 1.0 100.0

Hexachlorobutadiene < 1.0

Isopropylbenzene < 1.0 —

p-lsopropyl toluene < 1.0

Methylene chloride 33 5.0

Naphthalene < 1.0

n-Propylbenzene < 1.0

Styrene < 1.0

1,1,1,2-Tetrachloroethane < 1.0

1,1,2,2-Tetrachloroethane < 1.0 < 1

Tetrachloroethene < 1.0 < I

Toluene 32 6.0

1,2,3-Trichlorobenzene < 1.0 “

1,2.4-Trichlorobenzene < 1.0 **

1,1,1 -Trichloroethane 38 < I

1,1,2-Trichloro ethane < 1.0 < 1

Trichloroe thene 410 6.0

Trichlorofluoromethane < 1.0 2 .0

1,2,3-Tricbloropropane < 1.0 —

1,2,4-Trimetbylbenzene < 1.0 —

1,3,5 -Trimethy Ibenzene < 1.0 —

Vinyl chloride 120 13.0

o-X ylene 3.0 210

m /p-xylenes < 2.0 210

15.4
< I
< 1

4.4

< I
< 1

21.9
3.7

< I
< 1

52.3
< I

25.7
< 1
< I
< I
c  1

< 1
< 1
< : l

0.9 1
< 1

0.5 J
3.0
92.3

< I
< I

2.7
< I
< 1
< I
< I
< I
<  1

< 1
918 

< 1
29.1 
2.6 
1.1 
241 

20.6
< 1  < 1

< 1  < 1

< 1  < 1
0.2 I  < 1
25.7 0.6 J

< 1  < 1

< I < 1
< 1  0.6 J

1.5 10  I
6.0 3-6

< I 2.6

< 1  < I
38.7 0.6 J
13.6 0 4  J

2.4 2.9

5.5
< 1 <

< 1 <

< 1 <

< 1 <

< 1 <

0 3 J <

< 1 <

< 1 <

< 1
16.7

<

< 1
14.5

<

< 1 <

< 1 <

< ] <

< 1 <

< I <

< 1 <

< 1 <

< 1 <

< 1 <

< 1
14.2
24.0

<
<

< 1 <

< 1
1.2

<

< 1 <

< 1 <

< 1 <

< 1 <

< 1 <

< 1 <

< I
16.8

<

< 1 <

0.5 J <

0.2 J <

0.8 J <

6.4 <

0.3 1 <

3.2

2830  41.3 I-0
3520  64.6 5.9



ARCADIS GERAGHTY&MILLER

Table 1. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York.
Page 7 o f  25

Site ID- PW -7 PW-7 COL-PW OS COL-PW 09 COL-PW IO

Date: 03/19/97 9/23/99 02/05/92 02/05/92 02/05/92

Constituent

(ug/L)

Benzene 4.1 < 1.0 < 1 < 1 20.0

B nm obeozene < 1 < 1.0

Bromochloromethane
Brom odichlonnnethane

<
<

1
I

<
<

1.0
1.0 < 1 < 1 < 1

1
Bromofonn

Bromoraethane

<
<

1

1

<
<

1.0
1.0

<
<

1
1

<
<

1
1 < 1

n-Butyibenzene 29.4 < 1.0 “
sec-Butylbenzene 1.4 < 1.0

tert-Butyibenzene 
Carbon tetrachloride 
Chlorobenzene 
D ibrom ocUorom ethane

<
<

<

1
I

144
1

D

<
<

<

1.0

26
1.0

<
<
<

1
1
1

<

<

1
2.0

I
i

<

<
<

I
96.0

1
|

Chloroethane 46.4 4.0 < 1
1

i
1
1Chloroform 0.7 i < 1.0 < < 1

Chloiomethane < 1 < 1.0 < 1 < 1

2-ChlOTOtoluene < 1 < 1.0 —

4-Oxlorotoluene < 1 < 1.0 “
l,2-D ibrom o-3-chlaropropane . < 1 < t.O

1,2-Dibraraoethane < 1 < 1.0

Dibromom ethane < 1 < 1.0 —
1

1.2-Dichlorob enzene
1.3-Dichforobenzene
1.4-D tchiorobenzene 
Dichlorodifluorom e thane 
1,1 -D ichloroethane 
1,2-Dichtoioethane 
l.l-D ich lo roethene

'<
<
<
<

<
<

1
1
1
1

158
1
1

D

<
<
<
<

<
<

1.0 

1 0 , . 
1 0 .  , 
1.0 
89 .
1.0 • . 
1.0

<
<
<

r<

< ■ ■ 

<

<

1
1
I
1
1
1
1

<
<
<
<

<
<

1
1
1
1

3.0
1
I

<
<
<

<
<

I

1
1

14.0
1
1

cis* 1,2-D ichloroethene 18.8 9.8 " * < I
trans-1,2-D ichloroethene 
1,2-D ichloropropane <

0.7
1

J <

<
1.0
1.0

. < 
<

1
1 <

I
1 < 1

1,3-D ichIoropropane < 1 < 1.0 "

2,2-D ichloropropane < 1 < 1.0

1, l-D ichloropropene 
c is-1,3-D ichloropropene 
trans-1,3-D ichloropropene 

Ethylbenzene

<
<
<

1
1
1

26.7

<

<
<

1.0
1.0
1.0
3.3

<
<
<

1
1
1

<
<
<

1
1
1

<
<
<

1
1
1

H exachlorobutadiene < I < 1.0

Isopropylbenzene 2.7 < 1.0

p-Isopropyltoluene 0.9 J < 1.0
3.0  B 3.0  B 3.0 B

M ethylene ch loride 0.9 1 < 1.0

N aphthalene 100 D < 1.0

n-Propylb enzene 1.2 < 1.0

Styrene < 1 < 1.0

1.1.1.2-Tetrachloroethane
1.1.2.2-Tetrachloroethane 

Tetrachloroethene

<

<
1

1

1.1

<

<

<

1.0

1.0

1.0

<

<

1

1

<

<
1
1

<

<
1

1
1

Toluene 0.7 S < 1.0 < 1 < 1

1,2,3-Trichlorobenzene < I < 1.0

1,2,4-Trichlorobenzene

1.1.1-Trichloroethane

1.1.2-Trichloroethane 

Trichloroethene

3.1

15.6 

1.8
12.7

<

<

1.0

56

1.0

8.0

<

<
1

1
3.0

<

<

<

1

1
34.0

I

<

<

<

1

1
2.0
I

Trichlorofluorom ethane < 1 < 1.0 < 1

1,2,3-Trichloropropane < 1 < 1.0 —

1,2,4-Trim ethylbenzene 4.2 < 1.0

1,3,5-Trim ethylbenzene 

Vinyl chloride

1.7

22.8

<

<

1.0

1.0 < 1 < 1
i <

7.0
]

o-X ylene 1.1 < 1.0 < 1

I

i
1 < 1

m/p-xylenes 40.2 < 2.0 <
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Site ID: 

Date:

C O L-PW II

02/05/92

P W -U D L
02/05/92

COL-PW 12

02/05/92

COL-PW 13

02/05/92

PW-13

07/15/97

Constituent

(ug/L)

Benzene
Bromobenzene
BrtanociloTometbane
Biomodicbloromethane

Bromoform
Bromome thane
rr-Butyfbenzene
sec-Butylbenzene
tert-Butyibenzene

Carbon tetrachloride
Chlorobenzene
Dibnunochloromethane
Chloroethane
Chloroform
Chlorome thane
2-Chlomtohiene
4-ChlorotoIuene
I i2.Dibnmu>'3 -chloropropane
1.2-Dibromoethane 

Dibromomethane
1.2-Dichlorobenzene
1.3-Di chlorobenzene
1.4-Di chlorobenzene 
Dichlorodifluoromethane
1.1-Dichloroe thane
1.2-Dichloroe thane
1.1-Dichloroe thene 

cis-1 ,2-Dichloroethene 
trans-1,2-Dichloroethene
1.2-Dichloropropane
1.3-Dichloropvopane
2.2-Dichforopropane
1.1 -Dichloropropene 

cis-1,3-Dichloropropene 
trans-1 ̂ -Dichloropropene 

Ethylbenzene 
Hexachlorobutadiene 
Isopropylbcozene 
p-Isopropyltoluene

Methylene chloride 

Naphthalene 
n-Propylbenzene 

Styrene
1.1.1.2-Tetrachloroethane
1.1.2.2-Tetrachloroethane 

Tetrachloroethene 

Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzene

1.1.1 -Trichloroethane

1.1.2-Trichloroethane 

Trichloroe thene 

Trichlorofluoromethane

1.2.3-Trichloropropane

1.2.4-Trimethylbenzene 

1,3,5 -Trimethy Ibenzene 

Vinyl chloride 

o-Xytene 

m/p-xylenes

13.0

I
10 0 

1
29.0
1
I

I
I
I

81.0
97.0
2.0 
1

2.0
1

11.0 B

I
3.0

5.0

8.0
I

15.0

ISO

40.0

I
1

20.0

S
11.0

s
48.0

s
s

5
5
5
5

280.0
4.0
5

5
5

26.0

5

2.0
6.0

9.0 

5

24.0 

5

34.0 

< 1
< I

19.0

1
77.0

1
I
I
1

1 
1.
1
1

13.0
1
I

I
1

3.0

1

I
4.0

I

6.0

< 1
64.0 

<  1
5.0 

< 1
< I

1
1
1
1 .

40.0
43.0 

I

1
1

5.0

6.0
1

17.0

6.0

17.0 

< 1
< 1

2.2
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Table I. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York.
Page 9 o f25

Site ID: RILEY-WELL RILEY WELL W-03 W-3 W-3
Date: 06/13/95 09/13/95 06/13/95 09/I3/9S 12/12/95

Constituent

(ug/L)

Benzene
Bromobenzene
Bromochloromethane
Bromodkhlbromcthane

Bromofbrm
Bromomc thane
o-Butylbenzene
sec-Butylbenzene
tert-Butyibenzene

Carbon tetrachloride
Chlorobenzene
Dibroroochloro methane
Chloroethane

Chlorofonn
Chlorooie thane
2-Chlofntoluene
4-Chlorotoluene
1.2-pibnnno-3-chloropropane
1.2-Dibnrooc thane 
Dibromomethane
I ̂ -Dichlorobenzene 
1 ,3-Dtchlorobenzene
1.4-DichIorobenzene 
Dichlprodifluoromethane

. 1,1-Dichloroe thane
1.2-Dichloroe thane
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene
I ,2-Dichloropropane
1.3-Dichloropvopane
2.2-Dichloropropane
1,1-Dichkwupropcne 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
IsopropyiberLzene 

p-lsopropyltoluene 

Methylene chloride 
Naphthalene 
n-Propylbenzene 

Styrene
1.1.1.2-Tetrachloroethane
1.1.2.2-Tetrachloroethane 

Tetrachloroethene 

Toluene
1.2.3 -Trichlorobenzene
1.2.4-Trichlorobeozene

1,1,1 -Trichloroethane

1, 1,2 -Trichloroethane 

Trichloroethene 

Trichlorofluorome thane

1.2.3 -Trichloropropane

1.2.4-Trimethy Ibenzene

1,3,5 -Trimctbylbenzeiie 

V inyl chloride 

o-Xyleoe 

m/p-xylenes

<
<

1
1
1
1
I
I
1
1
1
I
I
I

0.4
0.3
1
I
I
1
I
I
I
1
I

2.0

50.5
1

0.5
45.3

I
I
1

I
I
1
1
I
I
I
1
I
I
I
1

I
1
I
1

1

I
16.8

I
32.2

1
1

I
1

1.2

1

1

0.S J

<
<
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Page 10 of 2S

Site ID:
Date:

W-3
03/11/96

W-3
03/19/97

W-3
9/24/99

W-04
06/13/95

W-OS

06/13/95

Constituent

(ug/L)

< 1 <  | < 1.0 0 .8 J 14.4

< 1 <  I < 1.0 < 1 < 1

< 1 <  1 < 1.0 < 1 < 1

< 1 <  1 < 1.0 < 1 < 1

< 1 <  I < 1.0 < 1 < 1

< 1 <  I < 1.0 < 1 < 1

< 1 <  I < 1.0 < 1 < 1

< 1 <  | < 1.0 < 1 0.8

< 1 <  1 < 1.0 < 1 < 1

< 1 <  1 < 1.0 < 1 < 1

< 1 <  1 < 1.0 9 3 24.3

< 1 <  i < 1.0 < I < 1

< 1 <  1 < 1.0 0 .6 J 53.6

< 1 <  | < 1.0 0 .4 I 0.4

< 1 <  1 < 1.0 < 1 < 1

< 1 <  1 < 1.0 < 1 < 1

< 1 <  1 < 1.0 < 1 < I

< 1 <  1 <  , 1.0 < 1 < 1

< 1 <  l < 1.0 < 1 < 1
1

< 1 <  I < 1.0 < 1 <

< 1 <  1 < 1.0 < 1 < I

< 1 <  1 < 1.0 < 1 < 1

< 1 <  1 < 1.0 < 1 < 1

< i <  .1 < 1.0 < 1 15.0

< i 4.3 36 87.1

3.5 <  I < 1.0 < 1 < I

< 1 <  1 < 1.0 < 1 < 1

< 1 <  | < 1.0 5.1 10.0

< 1 <  I < 1.0 < 1 0.7

< 1 <  1 < 1.0 < < 1

< 1 <  l < 1.0 < < 1

< I <  I < 1.0 < < 1

< 1 <  l < 1.0 < < I

< 1 <  1 < 1.0 < < 1

< 1 <  1 < 1.0 < < I

< 1 <  1 < 1.0 < 0.5

< 1 <  1 < 1.0 < < 1

< 1 <  1 < 1.0 < 1 0.2

< 1 <  I < 1.0 < 1 < 1

0 .6  I <  1 < 1.0 J 2.4

< I <  | < 1.0 < 1 < 1

0 .7  J <  | < 1.0 < 1 < 1

< 1 <  1 < 1.0 < 1 < 1

< 1 <  1 c 1.0 < 1 < 1

< 1 <  | < 1.0 < 1 < 1

< | <  1 < 1.0 0 .3 J 0.2

< 1 < | < 1.0 < 1 161

< 1 <  1 < 1.0 < I < 1

< 1 <  I < 1.0 < 1 < 1

< 1 2.0 5.6 3 .4 4.3

< 1 <  I < 1.0 < 1 < 1

< 1 <  1 < 1.0 16.8 7.5

< 1 <  1 < 1.0 < 1 < 1

< 1 < 1 < 1.0 < 1 < 1

< 1 <  1 < 1.0 < 1 < 1

< { < 1 < 1.0 < 1 0.2

< 1 < 1 < 1.0 4.4

< I < 1 < 1.0 < 1 2.8

< 1 < 1 < 2.0 < 1 1.2

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane

Bromoform
Bromomcthane

o-Butylbcnzene
sec-Butylbenzene
tert-Butyibenzene
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane

Chloroetbane
Chloroform
Chloromethane
2-Chlorotnhiene
4-Chloro toluene
1.2-Dihromo-3-chloro propane

1.2-Dibnjlnoc thane 

Dibromomethane 
1^-Dicblorobenzene
1.3-Dichlorobenzcne
1.4-Dichlorobenzene 
Dichlarodifluoromethane ■
1.1-Dichloroethane
1.2-Dichloroethane

1.1-Dichloroe thene 
cis-1,2-Dichloroethene 
trans-M-Dichloroethene
1.2-Dichloropropane
1.3-Dichloropropane
2.2-Dichloropropane
1.1-Dichloropropene 

cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

Ethylbenzene 
Hexachlorobutadiene 

bopropylbenzene 
p-lsopropyltoluene 

Methylene chloride 
Naphthalene 
n-Propylbenzene 

Styrene
1.1.1.2-Tetrachloroethane 

t, 1,2,2-Tetrachl6roethane 

Tetrachloroethene 

Toluene
1.2.3-Trichlorobenzene

1.2.4-Trichlorobenzene

1.1.1-Trichloroethane

1.1.2-Tricbloroethane 

Trichloroethene 

Trichlorafluoromethane 

1,2,3 -Trichloropropane
1.2.4-Trimethylbenzene

1.3.5-Trimethylbenzene 

Vinyl chloride 

o-Xylene 

m/p-xylenes
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Table I. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York.
Page 11 o f25

in . w  5 W-5 W -5 W -S W-5

^  09/13/95 .2/12/95 03/11/96 06/25/96 03/19/97

Constituent

(ug/L)

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane

Bromoform
Bromo methane
o-Butylbcnzcne
sec-Butylbenzene
tert-Butyibenzene
Carboo tetrachloride
Oilorobaxzeoe
Dibrotnochloromethane
Chloroethane
Chloroform
Chloromethane

2-Chlorotoluene
4-Chlorotohicne
1.2-Dibrom&-3-chloropropane

1.2-Dibnunoe thane 
Dibromomethane
1.2-Dichtorobenzene
1.3-Di chlorobenzene
1.4-Dicblorobenzeoe 
DichloTodifluorome thane 
I , I-Dichloroe thane
1.2-Dichloro ethane
1.1-Dichloroe thene 
cis-1,2-Dichloroe thene 
trans- 1,2-Dichloroethene 
1,2'Dichlofopropane
1.3-Dichloropropane
2.2-Dichloropropane 
1 ,1 -Dichloropropene 
cis-1,J-Dichloropropene 
trans-1,3-D ichloropropene 
Ethylbenzene 
H exachlorobutadiene 

Isopropylbenzene 
p-Isopropyltoluene 
M ethylene chloride 
Naphthalene 
n-Propylbenzene 

Styrene
1.1.1.2-Tetrachloroc thane

1.1.2.2-Tetrachloroethane 

Tetrachloroethene 

Toluene
1.2.3-Trichlorobenzene

1.2.4-Trichlorobenzene

1.1.1-Trichloroethane

1.1.2-Trichloroethane 

Tricbloroethene 
Tricblorofluorom ethane

1.2.3-TrichIoropropane

1.2.4-Trim ethylbenzene

1.3.5-Trim ethylbenzene 

V inyl chloride 

o-X ylene

i/p-xyleoes

14.1
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Site ID.
Date:

W-5
07/16/97

W-5
9/22/99

W-06
06/13/95

W-6
09/13/95

W -6

12/12/95

Constituent

(ug/L)

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane

Bromoform
Bromomethane
n-Buiy[benzene
sec-Butylbenzene
tert-Butyibenzene
Carbon tetrachloride
Chlorobenzene
DibroiDochloromethane
Chloroethane
Chloroform
Chloromethane
2-Chloro toluene
4-Chloro toluene
1.2-Dibn>mo-3-chloTopropane

1.2-Dibronioefhane 
Dibromomethane
1.2-Di chlorobenzene
1.3-Dichlorobenzene
1.4-DicMorobenzene 
Dichlorodifluoromethane

- 1,1-DichioToethane 
I ,2-Dichloroe thane
1.1 -Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene
1.2-Dichloropropane
1.3-Dichloropropane
2.2-Dichloropropane
1.1 -Dichloropropene 
cis-1,3-Dichloropropene 
trans-1 ,3-D ichloropropene 

Etbytbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
p-lsopropyltoluene 

Methylene chloride 
Naphthalene 
o-Propytbenzene 

StyTene
1.1.1 ,2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobeitzene

1.1.1 -Trichloroethane
1.1.2-Trichloroethane 

Trichloroethene 

Trichiorofluoromethane
1.2.3-Trichloropropane

1.2.4-Trimethylbenzene

1.3.5-Trim ethylbenzene 

Vinyl chloride 

o-Xylene 
nVp-xylenes

52.1 20 30.6 24.1 22.1

< 1 < 1.0 c 1 < 1 < 1

< 1 < 1.0 < 1 < 1 < 1

< I < 1.0 < 1 < 1 < 1

< 1 < 1.0 < 1 < 1 < 1

< 1 < 1.0 < 1 < 1 < 1

< 1 < 1.0 < 1 < 1 < 1

< 1 < 1.0 0.5 J 0.3 J 0.2

< 1 < 1.0 < I < 1 0.2

< 1 < 1.0 < 1 < 1 < 1

< 1 48 46.2 37.5 50.2

< 1 < 1.0 < 1 < 1 < 1

152 260 9.3 1.7 18.1

< 1 < 1.0 0.3 J < 1 < 1

< 1 11 23 2 3.7 21.4

< 1 < 1.0 < 1 < 1 < 1

< 1 < 1.0 , < 1 < 1 < 1

< 1 .< 1-0 < 1 < 1 < 1

< 1 < 1.0 < 1 < 1 < 1

< 1 < 1.0 < 1 < 1 < 1

< I < 1.0 < 1 < 1 < 1

< 1 < 1.0, :r < 1 < 1 < 1

< 1 •< 10;. < 1 < 1 < 1

< 1 <  . t.Q 11.4 5.3 55.0

< 1 58. 25.0 10.4 6.9

< 1 < 1.0 1.1 < 1 1.3

< i < 1.0 < < 1 < 1

< 1 < 1.0 3.5 1.8 2.2

< 1 < 1.0 < < 1 < 1

< 1 < 1.0 1.1 < I < 1

< 1 < 1.0 < < 1 < 1

< 1 < 1.0 < < 1 < 1

< 1 < 1.0 < < 1 < I

< 1 < 1.0 < < 1 <L 1

< 1 < 1.0 < < 1 < 1

< 1 5.7 23.2 27.2 40.2

< 1 < 1-0 < 1 < 1 < 1

< I < 1.0 0.6 J 0.6 J 0.9

< 1 < 1.0 0.1 } 0.1 J 0.4

< 1 8.3 0.8 J < 1 0.9

< 1 < t.O < 1 0.2 J 0.4

< 1 < 1.0 < 1 0.2 J 0.3

< 1 < 1.0 < 1 < 1 < 1

< 1 < 1.0 < 1 < 1 < 1

< 1 < 1.0 < 1 < 1 < 1

< 1 < 1.0 < 1 0.2 S 0.1

75.3 30 154 282 273

< 1 < 1.0 < 1 < 1 < 1

99 < 1.0 < I < 1 < 1

< 1 1.7 0.4 1 < 1 < 1

< 1 76 < 1 < 1 < 1

< 1 1.9 4.6 1.4 1.6

< 1 < 1.0 < 1 < 1 < I

< 1 < 1.0 < 1 < I < 1

< 1 < 1.0 1.5 0.9 1 2.8

< 1 < 1.0 0.6 ! 0.7 J 1.5

< 1 3.1 2.5 0.7 J 4.0

< 1 4.2 26.2 30.9 38.6

< 1 7.4 70.0 82.7 132
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Site ID: 

Date:

W-6

03/11/96

W-6
03/19/97

W -6
9 /23 /99

W -07

06/13/95

W-7

09/13/95

Constituent

(ug/L)

B enzene 19.9

B rom obenzene < 1

B rom ochlorom ethane < I

B rom odichlorom ethane < 1

Brom oform < 1

B rom om e thane < 1

n-B utytbenzene 0.2

sec-Butylbenzene 0.9

tert-Butyibenzene 0.2

C arbon  tetrachloride < 1

Chlorobenzene 38.7

D ibrom ochlorom ethane < 1

C hloroethane 4.4

Chloroform < 1

Chlorom ethane 12.4

2-C hlorotohtene < 1

4-C hloro toluene < 1

1,2-Dibrom o-3-chloropropane < 1

1 ̂ -D ibrom o ethane < 1

D ibrom om ethane < 1

1 ,2-D i chlorobenzene < 1

1,3-D ichlorobenzene - < 1

1,4-D icblorobenzene . < 1

D ichlbrodifluojom ethane 17.9

1,1-D icbloroethane 19.7

1,2-D ichloroethane < 1

t  ,1 -D ichloroethene < 1

c is -1,2-D ichloroethene 1 3

trans-1,2-D ichloroethene < 1

1 ,2-D ichloropropane < 1

1,3-D ichloropropanc < 1

2,2-D ichloropropane < 1

1,1 -D icbioropropene < 1

cis-1,3-D ichloropropene < 1

brans-1,3-D icbloropropene < 1

Elhylbenzene 3S.8

H exachlorobutadiene < 1

Isopropylbenzene 0.7

p-lsopropyt to luene 0.2

M ethy lene chloride 0.4

N aphthalene 0.3

n-Propylbenzene < 1

S tyrene < 1

1,1,1,2-Tetrachloroethane < 1

1,1,2,2-Tetracbloroethaoe < 1

Tetrach lo roethene < 1
T oluene 82.7

1,2,3-Trichlorobenzene < 1

1,2,4-Trichlorobenzene < 1

1,1,1 -T richloroethane < 1

1,1,2-T ricbloroethane < 1
Trich lo roethene 1.4

Trich lo rofluorom e thane < 1

1,2,3-Trichloropropane < 1

1,2,4-Trim ethylbenzene 3.2

1 ,J,5-T rim ethylbenzene 1.0

V inyl chloride 0.3

o-X ylene 24.8

m /p-xy lenes 117

21 10.0

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 10.0

< 1.0 < 1 <

< 1.0 14.4

< 1.0 < 1 <

< 1.0 < 1

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< l.o < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

,< 1.0 < 1

70
< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 1.5

< 1.0 < <

< 1.0 i <

< 1.0 < <

< 1.0 < <

< 1.0 < <

< 1.0 < <

< 1.0 < <

9.9 < <

< 1.0 < <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 J

< 1.0 < 1 <

< 1.0 < 1 <

< t.O < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 J <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 ) <

< 1.0 < 1 <

6.4 3.3 J

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1 <

< 1.0 < 1

< 1.0 < 1 <

18 0.3 1 <
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Site ID : 
Date:

W -7

12/12/95

W -7

03/11/96

W -7
06/26/96

W -7

03/19/97

W-7
07/16/97

Constituent

8.8 4.6 < 1 3.6 3.5
Benzene < | <  k < 1
Bromobauenc <  1 < 1

£ I <  k < 1
BronuKhforoinethanc

Bfomodiclilonuiicthanc

<  1 
<  I

<  1 
<  1

^ 1
< 1 
< |

<  I
<  k

<
<

1
1

Bromofona <  1 < 1
< | <  i < 1

BromomeOoite <  I <  k
< | < i < I

n-Butylbeaiene <  | <  1
< | <  i < 1

sec-Butylbenzene <  1
< | <  i < k

tert-Butylbmzese <  1 <  I
< | <  i < k

Carbon tetrachloride <  1 <  i
*7 n B.7 29.1 26.9

CUorobenresK
Dibronsochloromethanc <  1

/.u 
<  | 6.2 

< |
<  1

15.6

< k

Chloroethane 13.5 3 .1
< 1 <  i < 1

Chloroform <  1 <  i
c | <  i 9.6

Chloromethane 3.1 <  k
< | <  i < k

2-Chlorotohieae <. 1 <  k
< 1 <  , i < I

4-Chtarotohicne <  k < ,  i
< 1 <  i <  • k

l^-Dibroeno-3-chloropropane <  1 <  i
< 1 < i < k

1 .Z-Dibronoethane <  I <  i
< | < i < k

Dibromomctlianc <  1 <  i
< 1 < • i < 1

1,2-Dichlombmzene <  I <  i
< 1 <  • t < 1

1,3-Dtchlorobenzene <  1 < I
< .. k < .1

1,4-Diddonbenzene <  I < k
< 1 < i 9.7

Dichlonidifluorome thane <. k
9.3

1,1-Dichloroe thane 4.8 3.6
< | <  k < 1

1,2-Dichloraelhane <  1 <  1
< | <  i < 1

1,1 -Dichlon e thene <  | < k
< 1 2.7 3.1

cis-I .2-Dithlurocflicnc 1.1 < I
< 1 <  I < k

trans-1,2-Dichloroethene <  1 <  1
< 1 <  1 < k

1,2-Dichlaiopropane <  | < 1
< | < k <

l^JDichloropropane <  1 < 1
< i <  1 < I

2,2-DichliHopropane 

1,1-Dichlonpropene 

cis-I ,3-Dichloropropene 
trans-1 ,3-Dkhloropnrpenc 

Ethylbenzeae

<  | 
<  1 
<  |
<  1

J

< k
< i
<  i
< i

< i

< k
< i
< i
< i

<  1
<  I
<  1 
<  1 

< 1

<
<
<
<
<

1
I

1

1
Hexachlorobutadiene

Isopropylbotzene
p-lsopropyltoluene

<  1 

<  1
J

< k
< k
< i

< k
< i

i

<  1 
< 1 

<  1

<
<
<

1
1
1

Methylene chloride J < k
< i < ' 1 < K

Naphthalene

n-Propylbatzenc

Styrene

<  I

<  )

J <  i
< i

< i

< i

< i
< i

<  1 

< 1 

< 1

<

<
<

k

1

1
1,1,1,2-Tetrachloroethane 

1,1 ̂ ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene
1 ,2,3-Triclilorobenzene 

1,2,4-Trichlorobenzene

1.1.1-Trichloroethane

1.1.2-Trichloroethane

<  |

<  k

<  1

<  k

< |

1

J

1

< i

< i

< i

< i

< i

< i

< i

< i

< i

< i

<  k 

c  k

<  k

<  i

< i

c  1 

< 1 

< 1 

< 1 

<  1 
< 1 

< i 

2.1

<
<

<

<

<

<

<

1

k

1

1 
1 

1 

1

2
Trichloroethene 1.6

0.9 1 3.1
Trichlorofluoromethane 

1,2,3 -T  richloropropane
1.2.4-Trimcthylbenzene

1.3.5-Trimethylben2ene

1.4 
< |
< I
< k

< 1
< k
< l
< 1 
< i

< i
< i

< i
< i

< i

< i

< k
4.6

<
<
<

1

1

k
3.5

Vinyl chloride 

o-Xylene
rn/n.wlpflM

J

J

< I
< 1

< i

< i
< k
< i

<
<

I
1
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Page IS o f  25

Site ID:
Date:

W-7
9/23/99

W-10
06/13/95

W-10
06/25/96

W-10
07/16/97

W-13
06/13/95

Constituent

(ug/L)

B enzene
Bromobenzene <

BioaiocUofomethaoe <

BromodicMorome thane <

Bm m ofant <

Biomome&ane <

o-Butylbeszcoe <

sec'Butyibeozcoe <

tot-Bntyibenzeae <

Carbon tetrachloride <

Cblorobatzene
Dibromoddoromertanc <

Chloroethane <

Chloroform <

Chloromethane <

2-ChlonrtQluene c

4-Chlonrtolueae
1,2-DiTjrQOK>-3-chloropropane <

1,2-Ddmuooetfaazic <

Dibfonusnetfaane <

1,2-DicWarobeiizene <

1,3-Dichlorobenzeae <

1,4-Dichlorobcnzene <

Dichlorodiftuaromethaiie <

1.1-Dichloroe A ane
1.2-Dicfclorocdune <

1,1-Dicfatoroethcne <

09-1 ,2-DicMoroe thene <

trans-1 ,2-Dichloroctfaene <

1 ,2-DichlDropropane <

1,3-Dichloropropane <

2,2-Dichloropropane <

1,1-Dichloropropene <

cis-1 ,3-Dichloropropcnc <

trans-I ,3-Dichloropropene <

Ethylbenzene
Hexachlorobutadiene <

Isopropylbenzene <

P’Jsopropyltolucne <

Methylene chloride <

Naphthalene <

fr'Propyibenzeoe <

Styrene <

1,1,1,2-Tetrachloroethane <

1, 1,2 ,2-TetrachIoroethane <

Tetrachloroetbene <

Toluene <

1,2,3'TrichIorobenzeoe <

1,2,4-Trichlorobenzene <

1,1,1 -Trichloroethane <

1,1,2-Trichloroethane <

Tricbloroetbeoe <

Trichlorofluoroinethane <

1,2,3 -TrichloTopropane <

1,2,4-Trim ethylbenzene <

1,3,5-Trim ethylbenzene <

Vinyl chloride <

o-Xy!eoe <

m /p-xylenes <

2.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
26
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
8.7
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
t.O
3.0

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
2.0

< 1 < I < 1 <

< 1 c t < 1 <

< 1 < 1 < 1 <

< 1 < 1 <. 1 <
< 1 c 1 < k <
< 1 c  1 < 1 <
< I c  1 < 1 <

< 1 < 1 < 1 <

< 1 c  1 < 1 <

< 1 c  1 < 1 <

< I c  1 < 1 <

< 1 c  1 < 1 <

1.0 c  1 < 1 <

0.2 J c  1 < 1 <

11.3 c  1 7.6 <

< 1 c  1 < 1 <

1 c  1 < 1 <

<• 1 c  1 < . <

< <  I < 1 <

<• <  1 < 1 <

< 1 <  1 < 1 <

< 1 <. 1 < 1 <

< 1 C  1 < I <

2S.9 <  1 9.1 <

17.2 12.8 9.8 <

< 1 <  1 < 1 <

1.5 J <  1 < 1 <

< 1 C  1 < 1 <

< 1 <  1 < 1 <

< 1 <  1 < 1

< 1 <  I < 1 <

<. I <  1 < 1 <

< 1 <  I < I <

< 1 <  I < 1 <

< K <  1 < I <

< 1 <  1 < 1 <

< k <  I < 1 <

< 1 <  1 < 1 <

< 1 <  k < 1 <

3.9 <  1 < 1 <

< 1 <  1 < 1 <

< 1 <  1 < 1 <

< 1 <  1 < k <

< 1 < 1 < 1 <

< 1 <  1 < 1 <

< 1 < 1 < 1 <

< 1 < 1 3.2 <

< 1 < I < 1 <

< 1 < 1 < 1 <

61.4 10.9 17 <

< 1 < I < I <

< 1 < I < 1 <

1.7 < 1 < 1 <

< 1 < 1 < 1 <

< 1 < 1 < 1 <

< I < I < 1 <

9.2 < I 3.7 <

< 1 < I < 1 <

< 1 < I < 1 <



ARCADIS GERAGHTY&MILLER

Table I. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York.

Constituent 

(ug/L)

Benzene
Bromobeozene
BromocilcromethanE

BnnnodkHoromethane

Bromoftns
Bromome&ane
n-Butylbcazene
sec-Botyibaizene
tat-B utyflm zese
Carbon tetrachloride

Chlorobcmene
Dibromodilorometliane

CMoroefluae
Chlorofonn
CMorometfcane
2-Chlarotulueae
4-Chlorototurnc
1.2-Dibnnnr>-3-chloropiopaiie

1.2-Dibnnsoethane 
DibnMromethaue
1.2 -Didilorobaizcse 
1^-Didihrobeozeiie 
1,4-Dicblardbenzeoe 
Kehlonxtfiuoromediane

1.1-Dkhkao ethane
1.2-Dichtnmethane
1.1-Dicblooethene 
cis-1,2-Dichloroethene 
trans -1 ,2-Dichloroethene
1.2-Dichloropropane
1.3-Dichloropropane 
2^-Dichlaoprojiane 
1,1-Dichloropropene 
cis-I ,3-Dichloropropene 
traas-l ,3-Dichloropropene 

Edrylbenzene 
Heaachhnobutadiene 

bopropytbenzcne
p-lsopropyttotuene

Methylene chloride 

Naphthalene 
n-Propylbazene 

Styrene
1.1.1.2-Tetrachloroethane 

I, I ̂ ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene
1.2.3-TricMorobenzene 

1 ,2,4-TrichIorobenzene 

1,1,1 -Trichloroethane

1.1.2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane

1.2.3-TrichIoropropane

1.2.4-Trimethylbenzene

1.3.5-T rimelhy Ibenzene 

Vinyl chloride 

o-Xylene

m/p-xylenes

Site ID : 

Date:

W-13
0605/96

W-14S
06/27/96

W -I4S

07/17/97

W -I6 S
06/13/95

< 1 <  k <  k 16.7

< t <  1 <  1 c  I <

< I <  1 <  k <  I <

< 1 <  k <  i <  1 <

< 1 <  i c  k <  1 <

< 1 <  i <  k <  I <

< 1 <  i <  1 <  1 <

< 1 <  i <  k <  1 <

< t <  i c  1 c  1 <

< t <  k <  i <  1 <

15.7 <  i <  k 5851

< 1 <  l <  k <  1 <

11.5 <  i <  k 6.1 <

1.1 <  i <  k 0.2 1 <

4.7 <  i <  k 18.8

I <  i <  i <  1 <

< 1 <  i <  i <  k <

< 1 <  k ... ..< i <  1 <

< 1 <  k <  k <  k <

1 <  i <  i <  1 <

< 1 <  i . <  i <  1 <

< 1 < k <  i <  1 <

< t <  k <  ] <  k <

5.8 <• i . ■ ■ <  i

83.4 <  . i . <  i 27.4

7.5 <  i <  i 0.6 S

< 1 <  i <  i <  I <

45.6 <  i <  i 1.5

< 1 <  i <  i <  1 <

< k <  i <  k <  1 <

< i <  i <  i <  k <

< i <  i <  k <  1 <

< t <  i <  k <  1 <

< i <  k < k <  i <

< l <  k < i <  k <

< k <  i <  i <  k <

< l <  i < i < k <

< I <  k < i 0.5 J

< I <  k <  k <  1 <

5.7 < i < k 1.8

< 1 < k < k <  k

< k < i < i <  k <

< k < i < i <  k <

< 1 < k < k <  i <

< 1 <  i <  i <  i <

< 1 < i < i 0.2 J <

< 1 <  i < i 0.1 J

< 1 <  i < k < 1 <

< 1 < i < i < I <

0.4 J
30.4 <  i

< 1 <  i < i c 1 <

< 1 < i < i 4.4

1.2 < ) < l < 1 <

< 1 c  1 < i < | <

< 1 <  I < i < k <

< 1 < 1 < i < k

18.2 < 1 < i 2.2 <

< 1 <  1 < t < 1 <

< 1 < k < i < 1 <

W -16S 
09/13/95

Page 16 o f 25

20.9
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Table I. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York. Page 17 o f 25

Site ID:
Date:

W-I6S
12/12/95

W-I6S
03/12/96

W-16S
06/26/96

V M 6 S
03/19/97

W-16S
07/16/97

Constituent

(ug/L)

Benzene
Bromobenzene
Bromo chi ora methane
Bromodidiloioinethanc
Bromofonn
Bromomcthane
n-Butylbcnzene
scc-Butylbelizene
tert-Butyibenzene
Carbon tetrachloride
Chlorobenzene
Dibromnchlorumethanjc

Chloroethane
Chloroform
Chlorotnethane
2-Chlomtoluene
4-CMorotohrene
U-Dibmnio-3-chloropiDpane
1.2-DibnHnoethanc 
Dibromomcthine
1.2-Dichlnrobenzene
1.3-Diebhnobenzeae
1.4-DichbtobenzeDe 
Diehl orodifhroromethane
1.1-Dichloiocthane
1.2-Dichloro ethane
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dich]o(oethene
1.2-Dichloropiopane 
13-Dtchknopiopatre
2.2-Dichloropropane
1.1-Dichloropropene 
cis-l .3-Dicbioropropene 
trans-1,3-Dichloropropene 
Ethylbenzenc 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene
1.1.1.2-Tetrachloroethane
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 

Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzene

1.1 .1-Trichloroethane

1.1.2-Trichloroethane 

Trichloroe thene 

Trichlorolluoromethane

1.2.3-Trichloropropane

1.2.4-T rimethylbenzene
1.3.5-Trimethylbenzene 

Vinyl chloride 
o-Xylene 
m/p-xylenes

22.2 1 19.4 10.0 16.3

< I < < 1 <  I < 1

< 1 < < 1 < I < 1

< 1 < <  I < 1 < 1

< 1 < < 1 <  I < 1

< 1 < <  1 < 1 < 1

0,1 J 1 <  1 < | < 1

< 1 < < 1 , <  1 < 1

< 1 < <  1 < 1 < 1

< 1 < <  1 <  1 < 1

46.8 8 43.5 97.8

< 1 <  1 <  k < 1

16.7 < 6.3

< 1 < <  1 < 1 < 1

10.1 < 10.2 < 1

< 1 <• < 1 < 1 < 1

< 1 < < 1 < 1 < 1

< 1 < <  1 < 1 < 1

< 1 < <  1 < 1 < 1

< 1 < t < 1 < 1

< 1 < < 1 < 1 < 1

< 1 < < 1 < 1 < 1

< 1 < < 1 < 1 < 1

53.1 <: < 1 11.5

22.1 33.9 12.9 < 1

0.8 J < < | < 1 l . l

< 1 < < )
2.7

< 1 18.8
4.6

< 1 < < I <. 1 I

< 1 < < I < 1 < 1

< 1 < < I < 1 < 1

< 1 < 1 < 1 < 1

< I < | < 1 < 1

< I < < 1 < | < 1

< 1 < <  1 <  1 < I

< 1 < 1 <  | < 1

< 1 < < 1 <  K < 1

0.5 J < 1 <  1 < I

< 1 < < 1 < 1 < 1

< 1 < 1 < 1

0.1 J < | < 1 < 1

<: 1 c  | < 1 < 1

< 1 < | < l < 1

< 1 < < 1 < 1 < 1

< 1 < c  | < I < 1

0.3 S < < 1 < I < 1

0.4 i J < 1 < 1

< 1 < 1 c  1 < 1

< 1 < < 1 < 1 < 1

0.8 J < < 1 < I < 1

< 1 < 1 < 1 < I

5.4 6.S 2.7 6.8

3.5 1.5 < 1 7.4

< 1 < < I < 1 < 1

< 1 < 1 < 1 < 1

< 1 < < 1 < 1 < 1

< 1.4 < 1 7.7

0.1 J < < | < I < 1

0.3 J < < I < I < t
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Table 1. Historic Groundwater Quality Data, Colesville Landfill, Broome County, New York. Page 18 o f  25

W -16S W -17I W -17I

9/23/99 06/13/95 09/13/95

18 <  1 < 1 <

< 1.0 <  1 < 1 <

< 1.0 <  | < I <

< 1.0 <  I < 1 <

< 1.0 <  I <  I <

< 1.0 <  l < 1 <

< 1.0 <  1 < 1 <

< 1.0 <  1 < 1 <

< 1.0 <  I < 1 <  '

< 1.0 <  1 < 1 <

< 1.0 <  1 < 1 <

< 1.0
3.3

<  l
<  I

< 1 
< 1

<
<

< 1.0 0.1 J < 1 <
< 1.0 <. 1 < 1 <
< 1.0 < I < 1 <
< 1.0 < 1 < 1 <
< 1.0 < 1 < 1 <
< 1.0 < 1 < 1 <
< 1.0 < 1 < 1 <
< 1.0 < 1 < 1 <
< 1.0 < 1 < 1 <
< 1.0 < 1 < 1 <
< 1.0

32

< 1
3.6

< 1 <
<

< 1.0 <  I < 1 <

< 1.0 <  1 < I <

< 1.0 <

< 1.0 <  | < I <
< 1.0 <  | < 1 <

< 1.0 <  | < 1 <

< 1.0 < < 1 <
< 1.0 < < L <
< 1.0 < < 1 <
< 1.0 < < 1 <
< 1.0 < < 1 <
< 1.0 < c 1 <
< 1.0 < < 1 <
< 1.0 < < 1 <

< 1.0 < < 1 <

< 1.0 <  1 < I <

< 1.0 <  1 < ) <

< 1.0 <  | < 1 <

< 1.0 <  I < 1 <

< 1.0 <  1 c  1 <
< 1.0 <  | C 1 <

< 1.0 <  | < 1 <

< 1.0 <  | < 1 <
< 1.0 < I < 1 <
< 1.0 2.4 1.4 <
< 1.0 < 1 < I <

< 1.0 2.3 1.7 <

< 1.0 < 1 < 1 <

< 1.0 < 1 < | <

< 1.0 < | < I <
< 1.0 < | < I <
< 1.0 < 1 < 1 <

< 1.0 < | < 1 <

< 2.0 < | < I <

Site ID : 
Date:

W - I7 I
12/12/95

W -17I

03/12/96

(°g/L)

Bromobeazene
Bromoddoroniethase

Bromoform
Bromomcthane

o-Butylbenzene
sec-Butylbenzene
tntButytbenzene

Caabas tetrachloride
CUorobenzene
pflHomochlorofiiethane
Cbloroethine
CMarofbiro

2-ChIorotoluene 
4-ChlorotDlueBe
1.2-Dibromo-3-chtoropropane
1.2-Dibromoethanr 
Dibromoinethane
12-Dichlorob enzene
1.3-Dichlorobenzene
1.4-Dieblorobenzene 
Dicblorodiauoroniethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichtoroethrnc 
cis-I ,2-Dichloroethene 
»nns-l,2-Dichlorocfliene 
1^-D ichliamiropane 
IJ-picMoropropane 
2^-Dichloropropane
1.1-P id d iaopn ipeae 
cis-I.3-DkhloropropeDe 
Bans-1,3-Dichloropropene 

Ethylbenzcne 
Hexacblorobutaiitene 

Isopropylbenzcoe 
p-lsopropyl toluene 

Methylene chloride 
Naphthalene 
n-Propylbenzene 

Styrene
1.1.1.2-Tetrachloroethane 

1, 1,2,2-T etrachloroethane 

TetracMoiDethene 

Toluene
1,2,3-Trichlorobenzene
12.4-Trichlorobenzene

1.1.1-Tricbloroethane

1.1.2-Trichloruethane 

Trichloroelhene 

Trichlorofluorometbane

1.2.3-TricMoropropane

1.2.4-Trirnetbylbenzene 

1, J,S-Tritnelhylb enzene 

Vinyl chloride 

o-X ylene  

rn/p-xytenes

<
<

<
<

<
<
<

< . 
<

0.7
1
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Table I. ttstoric Groundwater Quality Data. Colesville Landfill. Broome County, New Yorit
Page 19 o f  25

Site ID:
Date:

W-I7I
03/19/97

W-17S
06/13/95

W-17S
09/13/95

W-17S
12/12/95

W-17S
03/12/96

Constituent

(ug/L)

Bcnze&e <

Bxmnobenzene <

Bromochkromethane <

BnmuMftcblorofiiethane <

*BiDmofbns ' <

Bromometbanc <

o-Baty{benzene <

sec-Butylbenzene <

tat-Butyibaizc&e <

Carbon tetrachloride <

Cfalorobeazene <

Dihmni*KM"rt>me^>anc <

QdorocduDc <

ChlofofonD <

CUonffRetbaiie <

2-Chlorotoluene <

4-Cfalototoluene <

1,2-Dibrwiu>-3-chloropropane <

1 ,2-Dibroraoe thane <

Djbromoipctfiane <

1,2-Dichlorobcnzene <

I ,3-Dichlorobeazene <

) .^Dichlorobeazene <

pfcMorodiSuoromethane <

l.l-O jchlom ethane <

1,2-Dfcfcloroethane <

l.I-Dichlon>ctfaene <

cis-l*2-DiehlDroethene <

trans-1 ,2-Dichloroethene <

1,2-Dichloropropane <

1,3-Dichloropropace <

J  i-P ichtoppropanc <

l.l-Dichloropropene <

cis-1.3-Dichloroprcpene <

tn n s-1 jy  -Dichloroprope ne <

Ethylbcnzme <

Hexachloiobutadieoe <

Isoprapylbenzeoe <

p-lsopropy) toluene <

Methylene chloride <

Naphthalene <

o-Propylbcnzeiie <

Styrene <

1,1, 1, 2-Tetrachloroethane <

1,1,2,2-TetrachJoroethane <

Tetrachloroethene <

Toluene <

1,2^-Trichlorobenzene <

1,2,4-TrichIorob enzene <

1,1,1-Trichloroethane <

1,1,2-Trichloroetbane <

Trichloroelhene <

Trichlorofluoromethane <

1,2,3-Trichloropropane <

1,2,4- T  rimethylbenzene <

1.3,5-Trimethy tbenzene <

Vinyl chloride <

o-X ylene <

m/p-xylenes <

1 <  1 < i < 1 <  I

1 <  1 < i < 1 <  I

1 <  1 < i < 1 <  |

1 <  1 < i < 1 <  k

1 <  1 < i < 1 <  1

1 < 1 < i < 1 <r |

1 <  1 < i < 1 <  k

1 <  1 < i < 1 <  k

1 <  1 < l < 1 <  i

I  <  1 < i < 1 <  i

1 <  1 O.l J 0.8 J <  i

1 <  1 < i < 1 <  i

1 <  I < i < 1 <  i

I 0.1 J < i < t <  i

1 < 1 < i <• 1 <  i

1 <  1 < i < 1 <  k

< i < t <  t

< i < I <  i

< i < 1 < i

0.1 i < 1 <  k

< 1 < 1 <  i

1 < 1  - - < 1 < 1 <  i

< 1 < 1 <  i

< 1 < 1 <  i

1.6 0.7 1 <  i

1 <  1 < 1 < 1 <  i

1 <  1 < 1 < 1 <  i

1 <  1 < 1 J <  i

1 < 1 < 1 < 1 <  i

1 <  1 < 1 < 1 <  t

1 < 1 < 1 < 1 <  i

1 < 1 < 1 < 1 <  k

I  < 1 < k < 1 < i

1 < 1 < 1 < <  i

1 < 1 < 1 < 1 < i

1 < 1 < 1 < 1 <  i

1 < 1 < 1 < 1 <  i

1 <  1 < 1 < < i

1 <  1 < 1 < <  i

1 < 1 < 1 < 1 <  k

1 < 1 < 1 < k < i

1 < 1 < 1 < 1 < i

1 < 1 < 1 < 1 < i

I < 1 < 1 < 1 < i

1 <  1 < k < 1 < k

I <  1 0.1 1 < 1 < i

1 < 1 < 1 I < k

1 < 1 < k < 1 < k

1 < I < I < k < k

1 0.2 J < 1 0.2 J < t

k <  i < k < I < i

i < i 0.7 J 0.6 1 < i

i <  i < 1 < 1 < i

k < i < 1 < 1 < i

i < i < 1 < k < i

i < i < 1 < 1 < i

l < i < 1 < 1 < t

t < i < 1 < 1 < i

i < i < I 0.2 < t
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Site ID : W -17S W -17S W -18 W -18 W-18
Dale: 03/19/97 9/23/99 06/13/95 09/13/95 12/12/95

Coaililurat

(ug/L)

Benzene < 1 <

Bnanobefizeae < 1 <

BromDchlcroTPCtfaane < 1 <

Bromodichlofuraethane < 1 <

Bromofons < 1 <

Bromometbane < 1 <

o-Butyfbeazene < 1 <

sec-Butylbenzene < 1 <

tert-Butyibenzene < 1 <

Carbon tetncbloride <  1 <

Chlorabenzeoe <  1 <

DtbromocMoro m ethane < 1 <

QUoroethaae < 1 <

Chloroform < I <

CUoromethaae < 1 <

2-Chlon>tsfueae < 1 <

4-Chtoiotoluene < 1 <

l^-DftnKDO-5-chloropropane < 1 <

1 ̂ -DibforaoeOiane < 1 < ;

D2soinome thane < 1 <

1 ,2-Dichkrrobenzaie < 1 <;

1 ̂ -Dichknobenzene < 1 '<

t ,4-DkhkHobenzene < 1 <  _

Dichlorodifluoromethane < 1 <

t.l-D ichloroethaoe . 1.0

1 ,2-Dichlcroethane c  I <

1,1-Dichlocoethene < 1 ;<

cis-I ,2-Dichloroethene < 1 <

tn n s-1 ,2-Dichloroefhene < 1 <

1,2-Dichloropropane <

1 J-Dichloropropane < 1 <

2,2-Dichloropropane < 1 <

1,1-Dichloropropene < 1 <

cis-13-D icfaloropiopene < 1 <

trans-1,3-Dichloropropene < 1 <

Ethyfb enzene < 1 <

He xa chlorobutadiene < 1 <•

Iso p iopy tbenzene < 1 <

p-lsopropyltoluene < 1 <

M ethylene chloride < 1 <

Naphthalene < 1 <

n-Propylbenzene < 1 <

Styrene < 1 <

1,1,1,2-Tetrachloroethane < | <

1,1,2,2-TetrachIoroetbane < 1 <

Tetrachloroethene < 1 <

Toluene < t <

1,2,3-Trichlorobenzene < | <

1,2,4-TrichIorobenzene < | <

1, t, 1-Trichloro ethane < 1 <

1,1,2-Trichloroethane < I <

Trichloro ethene < 1 <

Trichlorofiuoromethane < I <

1,2,3-Trichloropropane < 1 <

1,2,4-Trimethylbenzene < 1 <
1,3,5-Trim ethylbenzene < 1 <
Vinyl chloride < | <
o-X ylene < | <
nVp-*.ylents < | <

1.0 < 1 < 1 <

k.0 < 1 < k <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < k < k <

1.0 < t < 1 <

1.0 < 1 < 1 <

1.0 < t < 1 <

1.0 < 1 < k <

1.0 < 1 < k <

1.0 < I < 1 <

1.0 < 1 < k <

1.0 2.9 2.4 2.9

l.fr < 1 < I <

1.0 < 1 < k <

1.0 . < 1 < k <

1.0 < 1 < I <

1.0 < k < 1 <

1.0 < k < 1 <

1.0 < k < & <

1.0: < k < 1 <

1.0 < k < k <

1.0 < 1 2.6 <

11 41.0 53.4 45.8

1.0 < k < t <

1.0 0.3 i < 1 <

1.0 26. k 25.8 29.4

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < k < k <

1.0 < I < k <

1.0 < < k <

1.0 < I < 1 <

1.0 < 1 0.2 J <

1.0 < 1 < 1 <

1.0 < 1 < k <

1.0 < 1 < k <

1.0 < 1 < 1 <

1.0 < k < 1 <

1.0 < k < 1 <

1.0 c 1 < 1

1.0 < 1 < 1 <

1.0 < 1 < 1 <

3.4 17.3 25.5

1.0 < 1 < 1 <

1.0 32.9 43 8

1.0 < 1 0.2 J <

1.0 < I < 1 <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

1.0 < 1 < 1 <

2.0 < I < I <
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W-18
06/26/96

W-18*
06/26/96

W-18

03/19/97

Ccnstitueri
Cue/L) < 1

< 1 < I 
^ | < I

Benzene c 1 < 1 
< 1 
< 1

< 1Brotnobemene £ 1 < 1BimnochIi*omethaBe < 1 < 1Bromodicblotornetbane c 1 c 1
Bromofons < 1 < 1 < IBromomethane < 1 < 1 

< 1 - |
< 1ttButytoenzene 03 J < 1scc-Bnlytbenzene < 1 < 1 - 1 < Itot-Butyfoenzene < 1 < 1 < 1Cartoon trtxachloridc < 1 < 1 - 1 < IChlorobenzene < 1 <. 2.8DibromwUmomeUBne £ 1 < 1

1.9 
< 1 _ a

1.8
Chloroethane 0.9 J < 1
Chloroform < I < 1
Cbtaomeftann < 1 < ft - * < 12-Chlorotohiene < 1 < i. i < 14-Chlototohirne < 1 < ft

< 1 < 11.2-Dibioreo-3-ehloiopmpane £ 1 £ 1I 2-Oibromoethine < » < 1 
< 1 £ 1DBHflmamcthane < 1 < 11 ̂ -Dichlorobenzene < 1 < 1-» ■ « 1l̂ -OicMorobenzene < 1 < l
< i 2.91,4-Oichlo«obenzeiie < 1 43.8Dicbhsodifluommeaiane 23.2 45.2 < 1l̂-Dichlmoethaiie < 1 < 1
<r I 

22.3
< 11 ̂ -Dicbloroethane < 1 20.7

1, j-Dichloroelheiie 14.2 £ Icis-l.l-DichlomeflKse < 1 < 1
< I
< 1

£ Ittans-U-Dichloroeaieae < I < 1li2-Oichlon>pmi|ane < » c 1Ij-Dichhnopropant < 1 < 1 < »2,2-Dichloropropane < I < 1 . i < 11,1-Dichloropropene < 1 < I
< 1 
< I1

< 1cis-1 3-Dicbloropropene £ 1 £ 1OBBS-I ,3-Dichloropropene < 1 £ I
Efoylbenzene £ 1 < ■

< 1 
< 1 
< 1
< I
< 1 
< 1 
< 1 
< I

£ IHotcchlorobuladiene £ I £ IIsoptopylbenzeue < 1 £ 1
p-lsopropyltohi™' £ I £ 1Methylene chloride < I £ 1
Naphthalene < I £ 1o-Pnpylbenzene £ 1 £ 1
Styrene £ 1 £ 1j (1,2-Tetrachloioethane < I £ I11,2,2-Tebachloro ethane < 1 < 1 £ 1Tetnehloroethene < 1 < I

< 1 
£ I

£ I
Toluene < 1 £ 112,J-Ttichlorobenzene c 1 20.11,2,4-Trichlorobenzene 11.3 21.1 £ 11,1,1 -Trichloroethane < 1 < 1 27.41 1,2-Trichloroethane 27.9 26.7 

£ 1
< 1

£ 1
Trichloroetheue < 1 £ I
Trichloro flnoromethane < 1 £ I1,2,3-Tricbloropropane < I £ 1 £ 11 2,4-Trimethylbenzene < I e 1 £ 11 j,5-Triincthylbenzene < 1 < 1 

< 1 
. 1

< 1
Vinyl chloride < 1 C 1
o-Xylene
m/p-xylenes

< I < 1
---- ------------

W-18
07/16/97

loiri.vn Cs
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Site ID:
Date:

Constituent

(ogfl-)

W-18
9/24/99

W-20S
06/13/95

W-20S
09/13/95

W-20S
12/12/95

W-20S
03/12/96

Benzene < 1.0 <

Bromobtazene < 1.0 <

Broxnochlorometbafie < 1.0 <

Bronuxfichloiumethane < 1.0 <

Bromofona c 1.0 <

Bromcmcttiane < 1.0 <

o-Butytbcnzcnc < 1.0 <

sec-Butylbenze&e < 1.0 <

tert-Butyibenzene < 1.0 <

Cartoon tetrachloride < 1 .0 <

Chlorobenzene < 1.0 <

Dibromoddonxxxettsane < 1.0 <

Chlonaedune < 1.0 <

Chloroform 1 3 <

Chlororodhane < 1 0 <

2-Chtofutoluene < 1.0 <

4-ChlorotDlueae < 1.0 <

1,2-Dibnao-3^cfaloropnipane < 1.0 <

1,2-Dtbfamoefhane . < 1.0 <

DihromoQethane < 1.0 <

I ̂ D ich larobcazese < 1.0 <

1,3-Dieblarobenzene < 1.0 <

|,4-DichIoroben2EBe < 1.0 <

Dichlarodfluoiomethane < 1.0 <

1,1-Dichloroethanc 32 <

1 ̂ D ichbroethane < 1.0 <

l,I-Dichbroc!bc&c < 1.0 <

cis-I,2-Dichloroethene 19 <

tn n s - l  ,2-Dichloroetheoe < 1.0 <

l.Z-Dichkropropane < 1.0 <

I 'i-Dichloropropane < 1.0 <

2^-Dichloropropane < 1.0 <

l.l-Dicbtoropropene < 1.0 <

cis-1,3-Dichloropropene < 1.0 <

trans-1 ,3-Dichloropropene < 1.0 <

Ethylbenzme < 1.0 <

Hexachlorobutadiene < 1.0 <

Isopropytbenzeae < 1.0 <

p-lsopropyltoluene < 1.0 <

Methylene chloride < 1.0 <

Naphthalene < 1.0 <

n-Propylbenzene < 1.0 <

Styrene < 1.0 <

1,1,1,2-Tetrachloroethane < 1.0 <

1,1,2,2-Tetjacbloroethane < 1.0 <

Tetrachloroethene < 1.0 <

T oluene < 1.0 <

1,2,3-Trichlorobeozene < 1.0 <

1,2,4-Trichlorobenzeue < 1.0 <

| , t , l  -Trichloroethane 12 <

1,1,2-Trichloroethane < 1.0 <

Trichlorocthene 29 <

Trichlorofluoromelhane < 1.0 <

1,2,3-Trichloropropane < 1.0 <

1,2,4-Triniethylbenzene < 1.0 <

1,3,5-Trinielhylbenzene < 1.0 <

V inyl chloride < 1.0 <

o-X ylen e < 1.0 <

m/p-xylenes < 2.0 <

<
<
<
<
<
<
<
<
<

<
<
<
<

<
<

<
<

<
<
<
<
<
<

<
<
<
<
<
<
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Site ID : W -20S W -20S W -20S W -20S W -H S
D,te: 06/27/96 03/19/97 07/17/97 9/22/99 06/11/95

Constituent

(ug/L)

Benzene <

Brom obasene <

BnmochSorometfune <

Bnnnffliic^ imne*ia ite <

BvomcrfiHn <

Bnunomedane <

n-Butylbemene <

sec-Butyfixnzene <

tnt-Batylbcnzene <

Carbon tefnchioride <

Chlarobemette <

pa^oroocMonmietfaane <

Chforoetbac <

Chloroform <

Chloromethane <

2-Cfalototofiiene <

4-Chlon>bibene <

I ̂ -Uibroxno-3-chloropropane <

1,2-Dibtonpetbane <

Oibromomethane ' <

l^-Dkhtorobexxzene <

1,3-Dkhtorobenzene <

1,4'Dkhloiobcsizene <

Dichlorodjfiuoromethane <

1,1-Dichlor) ethane <

1 ,2-Dichlnroethane <

l.l-Dichloroethene <

c&s-I^-DicUoroetbene <

trans-1,2-Dichloroethene <

I ,2-Dichloropropane <

1,3-Diclilonpropane <

2,2-Dichloropropane <

1,1-Dicfatoropropene <

cis-l^-DichloroprDpese <

trans-1,3-Dichtoroproperie <

Ethylbenze&e <

Hexachlorobutadiene <

Isopiopylb cozcBC <

p-Isopropyltoluene <

Methylene chloride <

Naphthalene <

n-Propylbenzene <

Styrene <

1,1. |.2-Tetrachloroethane <

1,1,2,2-Tetnchloroethane <

Tetrachloroethene <

Toluene <

1,2,3-TricbIorobenzene <

1,2,4-Tiichtorobenzene <

1,1,1 -Trichkwoethane <

1,1,2-Trichloroethane <

Trichi oroelhene <

Trichlorofliioromethane <

1,2,3-Trichloropropane <

1,2,4-Triincthylbeiizene <

1,3,5-Trimtthylbenzene <

Vinyl chloride <

o-X ylene <

m/p-xylene& <

I  < 1 < I < 1.0 <  1

1 < 1 < I < 1.0 <  1

1 ^  1 < I < 1.0 <  1

1 <  t < I < 1.0 <  1

1 <  1 < I < 1.0 <  1

1 < 1 < 1 < 1.0 <  1

1 <  I < 1 < 1.0 <  1

1 < 1 < 1 < 1.0 <  1

1 < 1 < I < 1.0 <  1

& <  I < I < 1.0 <  I

1 < 1 < ) < 1.0 <  1

1 < 1 < 1 < 1.0 <  I

t < 1 < 1 < 1.0 <  1

1 < 1 < ) < 1.0 <  1

I  c  | < 1 < 1.0 <  I

1 < 1 < 1 < 1.0 <  1

1 <  I < 1 < l.o <  1

1 < 1 < I < 1.0 < 1

1 < 1 < 1 < 1.0 < 1

1 < 1 < 1 < . 1.0 < 1

1 < 1 < 1 < 1.0 < 1

1 < 1 < 1 < 1.0 < 1

1 < 1 < 1 < 1.0 < 1

1 e  1 < 1 < 1.0 < 1

1 < 1 < 1 < 1.0 < 1

1 < 1 < ) < 1.0 < 1

t < I < 1 < 1.0 < 1

1 < 1 < I < 1.0 < 1

t < 1 < I < 1.0 <  1

1 e  1 < 1 < 1.0 <  1

1 < 1 < 1 < 1.0 <  1

1 < 1 < 1 < 1.0 <  1

t < 1 < t < 1.0 <  1

1 <  1 < I < 1.0 <  1

1 <  1 < I < 1.0 <  1

1 < 1 < 1 < 1.0 <  1

1 e  1 < 1 < 1.0 <  1

1 <  1 < I < 1.0 <  1

1 <  1 <  1 < 1.0 <  1

1 < 1 < 1 < 1.0 <  1

1 < 1 < I < t.O <  1

1 < 1 <  I < 1.0 <  1

1 <  1 < I < 1.0 <  1

1 <  1 c | < 1.0 <  1

1 < 1 c 1 < 1.0 <  1

1 <  1 <  1 < 1.0 <  1

1 < 1 c  l < 1.0 <  1

1 <  1 <  1 < 1.0 <  1

1 < 1 < 1 < 1.0 < 1

1 <  1 c  1 < 1.0 <  1

1 <  1 <  1 < 1.0 <  1

1 <  1 <  1 < 1.0 < 1

1 <  1 <  1 < 1.0 < I

1 < 1 <  I < 1.0 < 1
1 < 1 < 1 < 1.0 < 1

1 < 1 < \ < 1.0 < 1
1 < 1 <  1 < 1.0 < I

1 < 1 < 1 < 1.0 < 1

I < 1 < 1 < 2.0 < I
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Site ID: 
Date:

W-22S
09/13/95

W-22S
12/12/95

W-22S
03/12/96

W-22S
03/19/97

W-24

06/13/95

Constituent
(ug/L)

Benzene <  | <  i < 1 <  1 9.6

1
1
1
1
1
1

0.4 1 
1 
1

13.7
1

11.3
0.4 J
14.1

Bromobenzene <  1 <  i < i <  1 <

BromochlorDinethane < 1 <  i < i <  1 <

BroroodicUonHnethane < I <  i < 1 <

Bromofbm <  1 <  k < i <  1 <

Bromome&ane < l <  .1 < 1 < 1 <

o-Bulylbcazeoe <  1 <  i < i <  1 <

sec-Butyfixnzene < 1 <  i < k <  1

tert-Butyfbenzeae <  1 <  i < k <  k

Carbon tetrachloride < I <  i < ’ i <  k

Chlorobeazeae < | <  i < i < i

Dibroroochlorome thane < 1 <  k < k . < i <

Chloroethane < 1 <  k < i <  t

Chloroform < 1 <  i < l <  i

Chloromethane < l <  k < i <  i

2-ChlorotDhfteae < 1 <  i < i < i < 1
1
|4-Chl orotohienc < 1 <  k < k < i

1 ,2-Dibromo-3-€tilon>pTopaoe < 1 <  k < k < i 1
1
t
1
1
■

l^-D ibranoethane < I <  i < i < k

DibromonKthi&e < t <  i < i <  i

1 ,2-Dichlnrobeiizeae < | <  i < i <  i <

1 ,3-Dichlarobeazene < 1 <  t < i <  k

1,4-Dichkrobcnzeiie < 1 <  i < k < i 1
6.8

71.5
204

Dicblojodifluorofnethane < 1 <  i < i

l,|-Dichlan>cthane <  1 < i < l < i

1 ,2-Dichloroe thane <  1 <  • l < i < i

l.l-Dichloroethene <  1 <  i < i <  k < 1
17.8

|c is-1,2-Dichloroeftfiue <  l <  k < i <  i

trans-1,2-Dichloroethene <  | <  i < i <  i 1
1.8
1
1

t ,2-Dichloropropane < 1 <  i < t <  i

1 J-Dichioropropane < | <  i < i <  i <

2,2-DicblwupropaBe <  1 <  t < k < i

1,1-Pi chloiopropeac <  1 <  k < i <  i < 1
1
1

cis-1,3-Dfchloropropcnc < I <  k < i < i

trans-1 .3-Dfchloropropene <  1 <  i < t <  i <

Ethyibenzeue < | <  t < i <  i < 1
1

Hexacblorobutadiene c  | <  i < i
1
1

0 9  1

Isopiopylbenze&e < | <  i < i <  t <

p-Lsopropyl toluene < I <  i < i ^  k

M ethylene chloride < i <  i c  | <  i V.7 # 
1

Naphthaleae <  i <  i < 1 <  K 1
|

n-Propylbenzene < 1 <  i < 1 <  1
1
|Styrene < i <  i <  1 < I <

1,1,1,2-Tetrachloroethane <  i <  i < 1 <  1 1

1,1 ̂ ,2-Tetrachloroethane <  t <  i < 1 <  I < 1

Tetrachloroethene < i <  i < 1 < | < 1

Toluene < i <  i < 1 < 1 0.3 J

1,2,3-TricbIorobenzene < i <  i < \ < I < 1

1,2,4-Trichlorobciueoe < i <  i < 1 < 1 < 1

1,1,1 -TricUoroethaae < i < i < 1 < I < 1
0.2 i

1,1,2-Trichloroethane < i <  i < 1 < 1

Trichl oroe thene < i <  i c  1 < 1 11.4 
0.7 J

Trichl oroflooromethane < t <  i < 1 < I

1,2,3-Trichloropropane < i <  i < 1 < | < 1
i

1,2,4-Trinwthylbenzene < i <  i < 1 < I i
i

1,3.5-Trintcthylbenzenc < i <  i < 1 < I i

13.4
Vinyl chloride <  i < i < 1 < I

o-Xytene < i < i < 1 < I < 1

m/o-xvlenes < t < i < 1 < 1 < 1



I
1

I
I

f t

f t

1

I
f t
f

1

I
I
I

f t

1

I
I

ND Not detected at tbe reporting limit
j  Analyte detected below quantitalkHi limits
B Analyte detected in the associated method blank
• Value exceeds maximum contaminant level
S Spike recovery outside accepted recovery limits
R RPD outside accepted recovery limits
E Value exceeds quantitation range.
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PW -9

W -3

W -10 

+  -

L A N D F I L

PW -13

+ + ’
W—24

W—13

PW-1

W—171

W -170*
W -17S

e x p l a n a t i o n

.CM—PW- 2
- f  LOCATION AND DESIGNATION OF 

PRODUCTION WELL

. w-m LOCATION AND DESIGNATION OF 
■*" MONITORING WELL

^scon LOCATION AND DESIGNATION OF 
^  EXISTING HOMEOWNER WELL

r-5 LOCATION AND DESIGNATION OF 
STREAM SAMPLING POINT

g j  REMEDIAL PUMPING WELL

APPROXIMATE LOCATION OF PLANNED 
ERD INJECTION W ELLS. WELLS 
SPACING REQUIREMENTS ARE 
CURRENTLY BEING EVALUATED.

© 200

SCALE IN FEET

NO. DATE REVISION DESCRIPTION
CKD

ARCADIS GERAGHTY&MILLER & COLESVILLE LANDFILL 

COLESVILLE, NEW YORK

DRAWN 
A.G. 1

NOTE: ALL LOCATIONS ARE APPROXIMATE

IDATE 
9/25/99

RECOMMENDED CONFIGURATION 
OF ENHANCED PUMP-ANO-TREAT 

GROUNDWATER REMEDIATION 
SYSTEM

PROJECT MANAGER 
S. FELDMAN

UEAD DESIGN PROF.

PROJECT NUMBER

NY09490012T5

DEPARTMENT MANAGER

CHECKED 
D. STERN

DRAWING NUMBER
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Form



Air Facility Registration

OECID
l - l  I I I l - l  I I T T

Owner/Firm Taxpayer ID 1 ___  I I I  I f
Broome County Division of Solid Waste Management

Street Address P.O. Box 1766
City / Town / VillageBinghamton State or ProvinceNY Coutf§k zipM & * ,e

Owner/Firm Contact
Nam e „ , .  ,Ray L. Standish - Phone No.(607) 778-2482

Facility
Name Qplesyille Landfill
Location Address E. Windsor Road 
□  City/ (S Town / □  Village Colesville | Z iP 13787*

* v Facility Information
Total Number of Emission Points: | □  Cap by Rule

__________      Description _____________
Proposed groundwater treatment facility consists of one (1) low profile air stripping 
unit with one' (1) emission source. Air stripper oit-gas is beiow.ali A5C and 5>GC ’ ‘—  
limits as defined in the NYSDEC Air Guide 1 11994.); Proposed racility i’S fiXetlipi frum 
registration pursuant to 6 NYCRR Part 201.3.3 (L) (29)

I
Standard industrial Classification Codes

: i

HAP CAS Numbers •
127 -18 - 4 1 0 1 O' 67- 66-3 | 75 - 09. 2 ?1 .!>!>_ 6 -

------ 1---L _J_ 1 -------1----- 1----- 1--------- :----- - - -

Applicable Federal and New York State Requirements (Part No.s)
201-3.3 (C) (bg) 1 1

-------------- 1-----------------------1---------------------- 1----------------------

Certification
1 certify that this facility will be operated in conformance with all provisions of existing regulations.
Responsible Official Glenn Netuschil Title Project Engineer
Signature Date I  /

tm m
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State Pollutant Discharge Elimination System (SPDES) 
INDUSTRIAL APPLICATION FORM NY-2C 

For New Permits and Permit Modifications to Discharge Industrial Wastewater and Storm Water 
Section I - Permittee and Facility Information

Please type or prtot the requested Information.
1. Current Permit Information (leave blank if far new dbchaige)___________________________________________________________

Form NY-2C (12/98) -  Section I Fom a P a g e l

SPDES Number DEC Number

2. Permit Action Requested: {Check ap iM bto) ______
I X  I A NEW proposed discharge | | An EBPS INFORMATION REQUEST response I I A RENEWAL of an

|  | A MOOiHCATION of the existing permi 1  An EXISTING discharge cunentty without permit existing SPOES permit

Does Ws request include an increase to the quartiy of water discharged from yourfadBy to the waters of the State? 

I I YES -  Describe the tocreass:

I « I NO-Go to Hem 3. below.

3. Permittee Name and Address
Naim Broome Couiity Division of Solid. Waste Managgmen^ Ray L. Standish

. O . B ox 1 7 6 6
Cly or inghamton , .. ZIP Cotfe^

13902

Na,n̂  C o l e s v i l l e  L a n d f i l l
StraM’AdSWse "

•; 1. 1 ...L-11 ■- ..... _ P.O.Bqx ■
P - W in d so r  R oad

cry or Wage State
NY

ZIPCotde
13787

Town ■Colesvxlle County Broome
Telephone N^A FAX N/A NYTM-E NYTM-N

Tax Mao Info (New York Crtv. Nassau County and Suffok County onlv)
SecSon ^ Black Subbtock Lot

5. Facility Contact Powon

NamB G le n n  N e t u s c h i l
THto

P r o j e c t  E n g i n e e r
Street Address

8 8  D u r y e a  R oad
P.O. Bax

City or Wage
M e l v i l l e

State
NY

ZIP Code 
1 1 7 4 7

Telephone FAX
( 6 3 1 )  2 4 9 - 7 6 0 0  ( 6 3 1 )  2 4 9 - 7 6 1 0

E-Mail or Internet
g n etu 8 ch @ em ew . com

6. Discharge Monitoring Report (DMR) Mailing Address
MUngName

G le n n  H e t u s c h i l
Street Address 00  _  „  , 

8 8  D u r y e a  R oad
P.O. Box

City or Village
M e l v i l l e

State
NY

ZIP Code
1 1 747

Telephone FAX
( 6 3 1 )  2 4 9 - 7 6 0 0  ( 6 3 1 )  2 4 9 - 7 6 1 0

E-Mail or Internet 
g n etu sch @ g m g w .co m

Name and Title of person responsible for signing OMRs
G len n  N e t u s c h i l  P r o j e c t  E n g in e e r

Signature

mailto:gnetusch@gmgw.com


Form NY-2C (12/9S) - Section I Forms
INDUSTRIAL APPLICATION FORM NY-2C

Section I - Permittee and Facility Information

Page 2

Facility Name:Colesville Groundwater Treatment Facility
SP D ES Number.

Outfall Number Receiving Vtater TVoe of discharge

1 N o r t h  S t r e a m E f f l u e n t  f r o m  G r o u n d w a t e r  R e m e d ia t io n  S y s t

*

'

e m

B. Map of Facility and Discharge Locations:
Provide a delated map showing the location of the facility, all buBdings or stnictures ptBserrt, wastewatBr discharge system s, outfai locations into receiving, 
w aters.nearby surface water bodies, water supply wells, and groundwater monitorina wete, andattach d ie  this, appjfcattorj. .■Also subnet proof, either by . 
indication on the map. or other documentation, that a  right of w ay for thedischarges eadstB from Ore facility property to a  public right of way.

Water Flow Diagram



Form NY-2C (12/9B) - Section I Forms
INDUSTRIAL APPLICATION FORM NY-2C

Section I - Permittee and Facility Information

Page 3

Facflrty Name:
Colesville Groundwater Treatment Facility

S P D ES  Number:

10. Nature Of business: (Describe the activities at the facility and the date(s) Brat operations) at the faciity commenced)_____________

Proposed treatment facility will consist of groundwater treatment system 
comprised of one (1) low profile air stripper. Treatment system operation 
is planned to begin in September, 2000.

11. List the 4-diglt SIC codes which describe your facility in order of priority:
Priority 1 

1 1 1
Description:............... Priority 3 

1 1 1
Description:

Priority 2 

1 1 1
Description: Priority 4 

1 1 1
Description:.

12. Is your facility a primary Industry as listed in Table 1 of the Instructions? .
I I YES-Complete the foBoWingtabte.

I I NO- Goto Item 13. betow'.'  *

Industrial Category 4 0 C F R Industrial Category 4 0 C FR
Part Subpart Part Subpart

13. Does this facility manufacture, handle, or d ischarge recombinant-DNA, pathogens, or other potentially infectious 
 or dangerous organisms?
I I Y E S  - Attach a detailed explanation to this application.

I ^  I NO - Go to Item 14 below.

14. Is storm runoff or leachate from a material storage area discharged by your facility?
| | Y E S -C o n fla te  the following table, and show the location of the stockpile^) and discharge pomt(s) on the diagram in Item 9.

I X  I NO- Go to Item 15 on the following page.

S ize  of area Type(s) of material stored Quantity of material stored Runoff control devices



Form NY-2C (12798) - Section I Forms Page 4

INDUSTRIAL APPLICATION FORM NY-2C
Section I - Permittee and Facility Information

Facility Name: , .Colesville Groundwater Treatment Facility
SP D ES Number

15. Facility Ownership: (Place an “X* in the appropriate box)

Corporate| | Sole Proprietorship) | Partnershjpf  I Munidpat| X I Statel I Federal[

Are any of the discharges applied for in this application on Indian lands? Yesj________ | No

16. List information on any other environmental permits for this facility:
Issuing Agency Permit Type Permit Number Perm it Status

Active Applied for Inactive

NYSDEC Air X

,

' .. V
- •>

17. Laboratory Certification:
Wtereany of the analyses reported in Section III of this application performed by a contract laboratory or a consulting firm?.

| | Y ES  - Complete the M ow ing table.

| | N O -Go to Item 18 below.

Name of laboratory or consulting firm Address Telephone
(area code and number)

PoButants analyzed

18. Certification
/ certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to 
assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who manage the system 
or those persons directly responsible for gathering the Information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. 
I am aware that there are significant penalties for submitting false information, including the possibility of line and imprisonment for knowing violations.

Name and official title (type or print) Glenn Netuschil Date signed

Signature Telephone number 
631-249-7600

FAX number
631-249-7610



Form NY-2C (12/98) - Section I Forms

INDUSTRIAL APPLICATION FORM NY-2C
Section I - Permittee and Facility Information

Page 5

Facility Name:Colesville Groundwater Treatment Facility SPD ES Number

19. Industrial Chemical Survey (ICS)
Complete an information for those substances your focffity has used, produced, stored, distributed, or otherwise disposed of in the past five (5) years at or above the 
threshold values fisted in the instructions. Include substances manufactured at your facility, as wed as any substances that you have reason to know or befiave present 
in materials or manufactured at your facility. Do not include chemicals used only In analytical laboratory work, or small quantities of routine household cleaning
chemicals. Enter the name and CAS number for each of the chemicals fisted in Tables 6-10 of the instructions, and the table number which fists the chemical. You  
may tise ranges (e.g. 10-100 lbs., 100-1000 lbs., 1000-10000 lbs., etc.) to describe the quantities used on an annual basis as weH as for the amount presently on 
hand. Forhose chemicals listed in Tables 6 ,7 , or 6 which are indicated as being potenlialy present in tdio charge from one or more outfalls at the facility, indicate 
which outfalls may be affected in the appropriate column below, and include sampling results in Section III of this appficatlon for each of the potentially affected outfalls.

Name of Substance Table CAS Number
Average
Annual
Usage

Amount
NowOn

Hand

Units 
(gallons, 
lbs, etc)

Purpose of Use 
[see codes In Table 2 o 

Instructions)

Present in 
Discharge? 
(Outfall(s)?)

Not Applicable New Facility

■

■ ......................................

•

-

This completes Section I of the SPDES Industrial Application Form NY-2C. Section II, which requires specific 
information for each of the outfalls at your facility, and Section III, which requires sampling information for each 

of the outfalls at your facility, must also be completed and submitted with this application.



State Pollutant Discharge Elimination System (SPDES) 
INDUSTRIAL APPLICATION FORM NY-2C

FormNY-2C (12/98) -Section II Forms Page 1

For New Permits and Permit Modifications to Discharge Industrial Wastewater and Storm Water 
Section II - Outfall Information

_________________________________Please type or print the requested information._________________________________________

Facility Name: SPO ES Number

C o l e s v i l l e  G r o u n d w a t e r T r e a t m e n t  F a c i l i t y

1. Outfall Number and Location
O utfall N a: 0 Q 1

Latitude
O I (t

Longitude
o I if

Receiving Water
N o r t h  S t r e a m

2. Type of Discharge and Discharge Rate (List an information applicable to this outfall)

Volume/Flow

Units

Volume/Flow

Units

MGD GPM
Other

(specify) MGD GPM
Other

(specify)

a. Process Wastewater f. Noncontact Cooling Welter

b. Process Wbstewater g. Remediation System Discharge 1 X

c. Process Whstewater h. Boiler Blowdown

d. Process Wbstewater I. Storm Whter -

e. Contact CooSng Water j. Sanitary Wbstewater '

k. Other discharge (specify):

1. Other discharge (specify):

3» List process Information for the Process Wastewater streams identified In 2.a-d above:
a. Name of the process contributing to the discharge Process SIC code:

1 1 I
Describe the contributing process Category Quantify per day Units of measure

Subcategory
•

b. Name of the process contributing to the discharge Process SIC code: 

1 1 1
Describe the contributing process Category Quantity per day Units of measure

Subcategory

c. Name of the process contributing to the discharge Process SIC code: 

1 1 1
Describe the contributing process Category Quantity per day Units of measure

Subcategory

d. Name of the process contributing to the discharge Process SIC code: 

1 1 1
Describe the contributing process Category Quantity per day Units of measure

Subcategory

4. Expected or Proposed Discharge Flow Rates for this outfall:
a. Total Annual Discharge b. Daily Minimum Row c. Daily Average Flow d. Daily Maximum Row e. Maximum Design flow rate

.526 M G 4.75x10-4 M G D 1.44x10""* M G D 2 .3 9 x 1 0 " '*  M G D 2.39x10~3 M G D



Form NY-2C (12/98) - Section II Forms Pago 2

INDUSTRIAL APPLICATION FORM NY-2C
Section II - Outfall Information

Outfall No.:
0 0 1

Facility Name:
C o l e s v i l l e  G r o u n d w a te r  T r e a t m e n t  F a c i l i t y

SPD ES Number

S. Is this a seasonal discharge?
I I YES - Complete the (blowing table. 

I 3C | NO - Go to Item 6. below.

Operations contributing flow (list)
Discharge frequency Row

Batches 
per year

Duration 
per batch

Flow rate per day Total volume per 
discharge

Units Duration
(Days)LTA Daly Max

>

. . . .  . . ....... . . -

6. Water Supply Source (Indicate an that apply)
Name or owner of water supply source Volume or flow rate Units (check one)

Municipal Supjply
• • MGD GPD G PM :

Private Surface Wbter Source B ro o m e  C o u n ty  D i v i s i o n  o f  
S o l i d  W a s te  M a n a g e m e n t i

MGD GPD X  GPM

Private Supply WfeB MGD GPD GPM

Other (specify) •' MGD GPD GPM

7. Outfall Configuration: (Surface water discharges only)

A. Where is the discharge point located with respect to the receiving water? 

In the sbeambank: | |

In the stream:

Within a lake or ponded water 

Within an estuary:

L _ J

Discharge is equipped with diffuser.
O t h e r :

| | Attach Supplement C. MIXING ZONE REQUIREM ENTS FOR DISCHARGES TO ESTUARIES.

□ Attach description, including configuration and plan drawing of diffuser, if used.
X  D i s c h a r g e  t o  S w a l e  w h i c h  i n t e r s e c t s  N o r t h  S t r e a m

B. If located in a stream, approximately what percentage of stream width from shore Is the discharge point located?

10%| I 25%[ I 50»/.| I Other: Discharge point is approx. 200 
feet from North Stream.

C. If located in a stream, describe the stream geometry in the general vicinity of the discharge point, under low flow conditions:

Are the results of a mixing/diffusion study attached^Stream width Stream depth Stream velocity

Feet Feet Feet/Sec

Y ES

NO



Form NY-2C (12/9B) - Section II Forms Page3

INDUSTRIAL APPLICATION FORM NY-2C
Section II - Outfall Information

Outfoll No.: o o i

Facility Name:
C o l e s v i l l e  G r o u n d w a t e r  T r e a t m e n t  F a c i l i t y

SPD ES Number

8. Thermal Discharge Criteria
Is your facility one of the applicable types of facilities listed fin the instructions, and does the temperature of this discharge exceed the receiving water temperature 
by greater than three (3) degrees Fahrenheit?

| | Y ES  - Complete the (blowing table. | | Information on the intake and discharge configuration of th is outfoll is  attached.

| y  | NO - Go to Item 9. below.

Dtechartje Temperature, den. F Duration of maximum 
discharge 

temperature

Dates of maximum 
discharge 

. temperature
Maximum 
flow rate

Discharge configuration (e.g. subsurface, surface, 
effluent diffuser, diffusion weB, etc)

Average 
change in 

temperature 
(delta 1)

Maximum 
change in 

temperature 
(delta T)

Maximum
temperature

hours per 
day

days per 
year From To MGD

9. Are any water treament chemicals or additives that are used by your facility subsequently discharged through 
this outfoll?

| | YES -Corrplete the following table and complete pages 1 of 3 and 2 of 3 of Form WTCFX for each water treatment chemical listed.

| | NO - Go to Item 10. below.

Manufacturer .................. WTC trade name Manufacturer WTC trade name

. . . .

'..........  ■

10. Has any biological test for acute or chronic toxicity been performed on this outfoll or on the receiving 
water in relation to this outfall In the past three (3) years?

| i. | YES - Complete the following table:-

| X  1 NO - Go to Item 11. on the (blowing page.

Water tested Purpose of test Type of test Chronic 
or Acute?

Subject species Testing date(s) Submitted?
(Date)Start Finish



INDUSTRIAL APPLICATION FORM NY-2C
Section II - Outfoll I n f o r m a t i o n __________________

Form NY-2C (12/98) - Section II Forms Page 4

Outfoll No.:
001

Facility Name:
Colesville Groundwater Treatment Facility

SPDES Number

11. Is the discharge from this outfoll treated to remove process wastes, water treatment additives, or other pollutants?
| *  | YES - Complete the following table. Treatment codes are listed In Table 4.

| | NO - Go to Item 12 below.

Treatment process
Treatment
Code(s) Treatment used for the removal of:

Design Flow Rate 
(include units)

Recovered Groundwater is treated by one 
(1) low profile air stripper and seven 
(7) bag filters

1-Y Chlorinated Solvent 
Total Iron 1 GPM

..............

12. Does this facility have either a compliance agreement with a regulating agency, or have planned changes In 
production, which will materially alter the quantity and/or quality of the discharge from this outfoll?
I X  I YES - Complete the following table.

| [ NO - Go to Section III on the following page.

Description of project Subject to Condition or Agreement in 
existing permit or consent order? (List)

Change due to 
production increase?

Completion Date(s)
Required Projected

NYSDEC Consent Order #T010687 9/00

This completes Section II of the SPDES Industrial Application Form NY-2C. Section I, which requires general 
information regarding your facility, and Section III, which requires sampling information for each of the outfalls at 

your facility, must also be completed and submitted with this application.



Form NY-2C (12/98) - Section III Fortns

INDUSTRIAL APPLICATION FORM NY-2C
Section III - Sampling Information

Pagel

Facility Name: '  "-------------—
Colesville Groundwater Treatment Facility &POES No.:

1. Sampling Information - Conventional Parameters

Outfall No.:
001

T . 'T L E A S E P f i lK r f  d f t t Y F E d R S F

h ?  ' :- 'S

n j  — t. t *■ * i  *
m w § ;

4-  i S T
’ "s. t v  i  r  *« • m s s n s H

i i i i a i

N / A N / A — N / A . N / A ,L _  N / A N / A N / A

B£sass®B5as®

. b £ h ^ ic a l£ M y « tt t  Defltidtf'* w
N / A N / A N / A N / A N / A N / A ; N / A

N / A N / A N / A N / A N / A ' N / A N / A
| d ' j ^ 0 | s s p h ^ . ^ l d ^ ^ | |

N / A  , . N / A N / A ..... N / A N / A N / A N / A
t :?;3

N / A N / A N / A N / A N / A -  . N / A N / A

N / A N / A N / A N / A N / A  . N / A N / A

$ v .  Y » ^  * {"■ 457® N / A N / A N / A N / A N / A N / A N / A
? h. Ammonia, t^s

N / A N / A N / A N / A . . N / A N / A N / A i
.■■I, ?IOW vaiua

2 . 3 9 x 1 0 "  MG

Vaiua

7 . 1 7 x 1 0 "  MG

V8M9 . .

2 . 1 5 1 . M G . N / A
1 ■ -1 value

1 ,* v- A*C| ***">•«? *iS t * t^jvV'^r. vU

Value
N / A

Vaiua
N / A

Value:- *
N / A N / A

*  J <,
? j -J • ,1 . >

Vaiua

r  * J*

Vaiua

N / A

Value

N / A  j
Vaiua

W k . N / A
s i P i i k S ? '  r.iK

value

r^ £ ,« W . V -V i

Minimum

N / A

Maximum

N / A ,

Minimum

N ./A

Maximum 

N / A  '
f fH  ^  

' i '
ilSlll

N / A

Minimum Maximum -

2. Sampling Information - Priority Pollutants, Toxic Pollutants, and Hazardous Substances
 ...........................   Yes -Go to Item II. below.

if ’• Wo - Go to Item b.below.

_ J  Add:| I Baae/Neutralil I Pestidde:

— -  -  i « ------------------------  - | , w h «« m m w | M in o r

a. Primary Industries: I. Does the discharge from this outfoll contain process wastewater?

It. Indicate which GG/MS fractions have been tested for. Volatiles: LZJ
b. A ll applicants: I. Do you know or have reason to believe that any of the pollutants listed

in Tables 6, 7, or 8 of the Instructions are present in the discharge from . 
this outfall? '
II. Do you know or have reason to believe that any of the pollutants fisted In 
Table 9 or Table 10 of the Instructions, or any other toxic, harmful, or 
injurious chemical substances not listed In Tables 6-10, are present In the 
discharge from this outran?

Yes - Concentration and mass data attached.
No - Go to Item II. below.

Yea • Source or reason for presence in discharge attached 
Yes - Quantitative or qualitative data attached 
No



INDUSTRIAL APPLICATION FORM NY-2C 
Section III • Sampling Information

I Facility Name: — — — _
Colesville Groundwater Treatment Facility

Form NY-2C (12/98) • Section III Forms Page 2

SPOES No.: Outfall No.:
001

3. Projected Effluent Quality • Priority Pollutants, Toxic Pollutants, and Hazardous Substances
Provide analytical results of at least one analysis for each pollutant that you Know or have reason to believe Is present In this discharge, as well as for any GC/MS fractions and metals required to be sampled from Section 
III Forms, Item 2.a on the preceding page.

—z i L

•j*

-1 v

*• <. t e  v
m p w rr " v  « i fit \RfS-‘WftSW *4.1 fV 1

if * f u>.

lllllSISftiiil
£ ••■'it'' & . U . \ i .  >. ■'r.'il'.Li/ii-,!

UfcaJLAlAtk..... . 2 £ L# .., ̂ <

J

.iuvjj,.h.i .a.ak ime..

1 - x  / „

1-J aytafi ci&\i •.'u&sy j/u

"** j*

A  !
■nit•i, »s 

TO,9,*,r\*'ivi
s.:

t « i ;
t e n :

*
I  ̂  4 y- v.-'-r'l’-nfl,

i * "  j i

U
® E 1
8 | g |

Tetrachloroethylene 
CAS Number: 00127-18-4 <1 N/A <1 N/A <1 N/A ug/1
Trichloroethylene 

CAS Number: 00079-01-6 <1 N/A <1 N/A <1 N/A ug/1
Methyl Chloroform 

CASNumber: 00071-55-6 <1 N/A <1 N/A . N/A , V- •■' ug/1
1.1 - Dichloroethane

rwu . 00075-34-3 CAS Number. <1 N/A <1 N/A , N/A Ug/1
Chloroform

00067-66-3CAS Number. <1 N/A <1 N/A N/A Ug/1
Methylene Chloride 00075-09-2

CAS Number: <1 N/A <1 N/A <1 N/A Ug/1
CES 1 , 2 -  DichlorOethy 

CASNumber 00156-59-2
ene
<1 N/A <1 N/A N/A Ug/1

CAS Number:

CAS Number:

CAS Number:

CAS Number

CAS Number , .-. , •.

CAS Number:



Form NY-2C (12/98)-Section III Forms
INDUSTRIAL APPLIlCATlpN FORM NY-2G

Section III ’ Sampling Information
Facility Name: ' ”----------------------------  ■

Colesville Groundwater Treatment Facility

Page 3

"SpdISTJoT

4* ™  ToxicPollutant3' and HazardousSubstances

Outfall No.:
001

m m m ^ w  *
Parameter neme: Parameter ntme: Pinmatamimt: Ptrametsrname: Rimmatarnsmac Perimeter neme: Perameter neme:

rage CAS Number CAS Number CAS Number .. CAS Number CASNumbar CAS Number CASNumber

& * «A • f t̂ vAiShlrtiU v Vf *pj$r
•; "’A a ■ ” r, 51 K-1 'i 1 •'! *' f'V.

m units: units: Units: Units: Units: Units: Units:
---- Nqtip Av L i la b le  - Ne i _ F a c i l i t v

■ ---------

*

.. .. ..., . . •
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ISOURCE: U.S.G.S. QUADRANGLES. 7.5 MINUTE SERIES.AFTON, N.Y. , REVISED 1957.
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Final Design and Construction Schedule for the Groundwater Remediation System, Colesville Landfill, Broome County, New York.

ID Task Name Duration Start Finish

10

11

12

13

14

15

16

17

18

19

20

21

Revise Engineering Drawings and Design Report

Professional Engineer Stamped Design Submitted to N Y SD E C

Apply for S P D E S  and Air Permits

U SE P A  Issuance for E S D

N Y S D E C  Approval of Design

Contractor Selection

Public Notice Period for Solicitation of Bidders

Contractor List Selected

Contractor Bid Package Prepared

Bid Packages Submitted to Contractors

Site walk with Contractors

Bid preparation by Contractors

Bid Submitted by Contractors

Bid review and Contractor selection

Sign contract

System  Construction

Start Well Drilling

General Contractor Shop Drawing Submittal

Review and Approval of Shop Drawings

Procurement of Equipment

General Contractor Mobilization

35d

~ I d

Fri 7/28/00 Thu 9/14/00

Fri 7/28/00 Fri 7/28/00

5d Mon 7/31/00 Fri 8/4/00

25d Fri 8/11/00 Thu 9/14/00

1d Fri 8/18/00 Fri 8/18/00

45d Mon 7/31/00 Fri 9/29/00

10d Mon 8/7/00 Fri 8/18/00

5d

20d

Mon 8/21/00 Fri 8/25/00

Mon 7/31/00 Fri 8/25/00

1d Mon 8/28/00 Mon 8/28/00

1d Fri 9/1/00 Fri 9/1/00

10d Mon 9/4/00 Fri 9/15/00

1d Mon 9/18/00 Mon 9/18/00

4d Tue 9/19/00 Fri 9/22/00

5d Mon 9/25/00 Fri 9/29/00

92d Mon 8/21/00 Tue 12/26/00

20d Mon 8/21/00 Fri 9/15/00

5d Mon 10/2/00 Fri 10/6/00

5d Mon 10/9/00 Fri 10/13/00

1d Mon 10/16/00 Mon 10/16/00

5d Mon 10/16/00 Fri 10/20/00

Project: Colesville Landfill 
Date: Thu 7/27/00

Task

Progress

Milestone

Summary 

Rolled Up Task 

Rolled Up Milestone <()>

Rolled Up Progress

Page 1



Final Design and Construction Schedule for the Groundwater Remediation System, Colesville Landfill, Broome County, New York.

ID Task Name Duration Start Finish
2nd Quarter

Apr May [ Jun

3rd Quarter
Jul Aug Sep

4th Quarter
Oct Nov Dec

22 Site Work

23 Contractor Demobilization

45d Mon 10/23/00 Fri 12/22/00

2d Mon 12/25/00 Tue 12/26/00

Project: Colesville Landfill 
Date: Thu 7/27/00

Task

Progress

Milestone

Summary 

Rolled Up Task 

Rolled Up Milestone <^> 

Page 2

Rolled Up Progress
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