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1. Introduction 

The Colesville Landfill (Site) is located in the Town of Colesville, Broome County, 
New York. The property on which the landfill is situated is generally bounded by East 
Windsor Road to the south and by unnamed tributaries of the Susquehanna River to the 
west-northwest (North Stream) and to the east (South Stream) (Figure 1). The property 
consists of approximately 113 acres, 35 of which, located in the northern and western 
areas, were utilized for landfill operations. 

Waste disposal operations were conducted at the Site from 1969 to 1984. The Town of 
Colesville owned and operated the Site from 1969 to 1971. In 1971, Broome County 
became the owner of the Site. Broome County operated the landfill from 1971 until it 
was closed in 1984 (Wehran 1988). 

The landfill was primarily used for the disposal of municipal solid waste. However, 
between 1973 and 1975, industrial waste consisting primarily of drummed aqueous dye 
wastes, as well as organic and chemical solvent mixtures, were also disposed at the 
landfill (Wehran 1988). The primary disposal practice utilized during the operational 
life of the landfill was the trench method. Approximately 93 percent of the material 
disposed at the Site was disposed in this way. The remaining seven percent was 
disposed by utilizing the area method (Wehran 1988). 

In 1983, samples collected by the Broome County Health Department from residential 
wells in the vicinity of the site indicated that the landfill was impacting groundwater. 
The sample results prompted the Broome County Department of Public Works to 
install carbon filters at the affected residences, to initiate a residential well monitoring 
program, and to perform further investigation of the landfill in 1983 and 1984. These 
investigations showed elevated levels of a number of volatile organic compounds 
(VOCs) in the groundwater. 

The Site was proposed for inclusion on the Superfund National Priorities List (NPL) in 
October 1984 and was listed on the NPL in June 1986. The New York State 
Department of Environmental Conservation (NYSDEC) was designated the lead 
agency for the site. 

In 1990, a Remedial InvestigationEeasibility Study (RVFS) was completed by Broome 
County and GAF Corporation, potentially responsible parties (PRPs) identified for the 
Site, pursuant to an Order on Consent (Index No. TO10687) issued by the NYSDEC. 
Several classes of VOCs were found to be present in the site groundwater, including 



Interim Remedial 
Action Report 

aromatics such as benzene, toluene, and chlorobenzene; chlorinated aliphatics, such as 
trichloroethene (TCE) and its degradation products, including cis-l,2-dichloroethene 
(cis-1,2-DCE), and vinyl chloride (VC); and 1,1,1 -trichloroethane (TCA) and its 
degradation products, including 1,l dichloroethane (1,l -DCA), chloroethane (CA) and 
the transformation product 1,l-dichloroethene (1,l -DCE). In addition, VOCs were 
found to be present in spring water located adjacent to the North Stream and at a 
location approximately 375 feet downgradient of the southern landfill boundary. 

In 1991, based on the results of the RI/FS, the Environmental Protection Agency 
(EPA) issued a Record of Decision (ROD) that called for, among other things, capping 
the landfill, treating contaminated groundwater, and providing for a new water supply 
system for the affected residences. Construction of the landfill cap was completed in 
November 1995. 

This Interim Remedial Action Report (IRAR) addresses the following Operable Unit 
(OU) activities: 

Remediation of groundwater; 

0 Eliminating the potential for direct exposure with contaminated spring water; 

0 Providing a new water source for the affected residents; 

Emplacing deed restrictions to ensure that no disturbance of the landfill cap is 
allowed that could create an unacceptable risk to human health; and, 

Emplacing deed restrictions to ensure that the installation a d o r  use of 
groundwater supply wells in the glacial aquifer is prohibited on affected 
properties. 

This report has been prepared in accordance with the guidelines set forth in the EPA's 
Office of Solid Waste and Emergency Response (OSWER) Directive titled "Close Out 
Procedures for National Priorities List Sites" dated January 2000. 

This lRAR will be updated upon issuance of a no further action (NFA) designation for 
the Site, and will be resubmitted as the fmal Remedial Action Report. 

Colesville Landfill, Broome 
County, New York Site ID 
No. 704010 
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2. Operable Unit Background 

In addition to the multimedia cap on the landfill, the ROD remedy for the site i,ncluded 
the collection and treatment of contaminated groundwater, the provision of new deep 
wells for six affected residences (located on five parcels), and imposition of deed 
restrictions to prevent the installation of dnnlung water wells and restrict activities that 
could affect the integnty of the cap. 

The PRPs began the design of the selected remedy in 199 1 and completed the 
construction of the cap in 1995. The alternate water supply well design was approved 
by the NYSDEC in 1995, but implementation of the design was delayed while Broome 
County attempted to purchase the five affected properties. The County purchased three 
of the five affected properties. Two of the purchased properties are vacant and their 
wells have been abandoned. One of the purchased properties is currently occupied by 
the former property owner, who has a life tenancy on the property. Of the two 
remaining properties that the County has not purchased, one is vacant and the other has 
two occupied structures. On the occupied property, the County abandoned an old well 
and installed two new bedrock wells, one for each structure. Deed restrictions to 
prevent the installation of drinking water wells in the impacted glacial aquifer are in the 
process of being recorded for the parcels purchased by Broome County (Parcel I - 
former Lee residence; Parcel II - former Smith residence; Parcels 111 and IV - 
comprising the footprint of the landfill cap; and Parcel V - former DeFreitas 
residence). Deed restriction agreements have been presented to the owners (Charles 
Scott and Harry Ray Scott) of the two remaining properties that the County has been 
unable to purchase. At this time the owners of these two parcels have not signed the 
deed restriction. The unexecuted deed restriction agreements for County owned and 
privately held parcels are provided in Appendix A. 

In December 1995, the NYSDEC and EPA put the final groundwater design on hold 
pending consideration of an alternative remedy. The PRPs conducted design-related 
aquifer tests at the site which demonstrated that extracting contaminated groundwater 
at the site would not likely be an effective means of remediating groundwater in a 
reasonable timeframe. Specifically, the aquifer tests determined that the aquifer has a 
low permeability that would severely limit the yield and area of influence of the 
extraction wells. In addition, the PRPs evaluated alternative groundwater technologes 
and performed a pilot study to evaluate the effectiveness of enhanced reductive 
dechlorination (ERD). ERD involves the injection of a carbohydrate solution into 
groundwater to establish an anaerobic in-situ reactive zone (IRZ) which accelerates the 
microbial degradation of VOCs. Based on the results of the pilot study, it was 



concluded that this technology, in combination with the installation of downgradient 
extraction wells, as called for in the ROD, offered the most technically feasible 
approach to restoring groundwater quality in a reasonable timeframe. The EPA issued 
an Explanation of Significant Differences (ESD) in September 2000 to modify the 
remedy for restoring groundwater quality. 

The groundwater remedy has been designed to restore groundwater quality through the 
use of ERD processes within the core of the VOC plume, and to rely on monitored 
natural attenuation toward the south of the landfill, where groundwater quality meets 
the maximum contaminant levels (MCLs) prior to reaching the Susquehanna River. 
The groundwater remedy, consisting of a pump-and-treat (PT) system and automated 
reagent injection (ARI) system, was constructed during the summer of 2002. System 
startup occurred in September 2002. 

The EPA conducted a five-year review in April 2000 to ensure that the remedial action 
remains protective of public health and the environment and is functioning as designed. 
One conclusion of the five-year review of the remedial action was that there was 
insufficient post-capping data to determine whether contaminant concentrations in the 
spring water were an ongoing problem. Water levels in the vicinity of the landfill have 
been relatively stable since completion of the cap. Since the springs are a surface 
expression of the water table intersecting land surface, the stable water levels have had 
the effect of maintaining a relatively consistent flow from the identified springs. The 
consistent flow from the springs, despite the fact that the landfill cap prevents the 
infiltration of precipitation, indicates that the springs are probably a natural occurrence 
at the Site. Although the spring flow has been relatively stable, the quality of the 
spring water has shown a general improvement since completion of the landfill cap. 

Because the landfill cap and groundwater remedy were not presently eliminating the 
potential for direct exposure to impacted spring water, the EPA requested an evaluation 
of spring water corrective actions. Based on historic spring water quality, spring data 
collected since the five-year review, and post-capping water level data, potential 
remedial actions were evaluated that would be protective of human health and the 
environment. 

In July 2004 the EPA issued a second ESD to modify the remedy such that water from 
two identified springs would be prevented from presenting a direct exposure threat or 
discharging to nearby streams. One spring (SP-4), located along the bank of the North 
Stream, was addressed with the installation of a subsurface stone collection trench and 
drainage layer to prevent spring water from exfiltrating above the land surface. A 
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second spring (SP-5), located approximately 375 feet to the south of landfill, is being 
addressed by having the spring water pass through an existing concrete structure that 
was modified to contain a sand pre-filter and liquid-phase granular activated carbon 
(LPGAC). 

Long-term monitoring at the site includes periodic inspection of the cap and 
maintenance, as necessary, and a monitoring program to provide data to evaluate the 
effectiveness of the groundwater remedial effort. The monitoring program also 
includes the collection and analysis of surface water and spring water samples. Figure 
2 provides the locations of monitoring well, surface water, and spring water sampling 
locations. 

3. Construction Activities 

This section describes the activities associated with construction of the Groundwater 
Remediation System, the SP-4 and SP-5 spring remedies, and the residential supply 
wells. 

3.1 Groundwater Remediation System 

3.1.1 Construction Activities 

The following section describes the construction activities associated with the 
Groundwater Remediation System. As discussed previously, the Groundwater 
Remediation System consists of two major components: 1) PT system; and, 2) an ARI 
system. Construction activities associated with the Groundwater Remediation System 
included: well installation and development, site preparation, treatment building 
erection and foundation installation, trenching, below grade pipe installation and 
backfilling, process equipment installation, system electrical and controls, and site 
work and restoration. Parratt Wolff, Inc. performed the majority of the drilling and 
development services related to the Groundwater Remediation System between 
September 11,2000 and November 3,2000. Integrated Technical Services, Inc. (ITS) 
performed the remainder of the construction activities between May 13,2002 and 
October 4,2002. The Groundwater Remediation System was brought permanently on- 
line on September 8,2002. The final system inspection was conducted on October 4, 
2002. All construction activities associated with the Groundwater Remediation System 
were conducted in accordance with the NYSDEC approved Groundwater Remediation 
System Design Drawings, and Technical Specifications and Bid Documents for 
Dnlling Services, unless otherwise specified. 
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3.1.1.1 Well lnstalla tion and Development 

The Groundwater Remediation System includes seventeen injection wells (ART 
system) and three extraction wells (PT system). As discussed previously, the majority 
of the wells (injection wells IW-3, IW-4, IW-5, IW-6, IW-7, IW-8, IW-9, W-10, IW- 
1 1,IW-12, IW-13, IW-14, and IW-15 and extraction wells GMPW-4 and GMPW-5) 
were installed and developed between September 1 1,2000 and November 3,2000. 
Five existing wells (injection wells GMMW-1, TW-1, IW-2, and PW-6 and extraction 
well GMPW-3) were redeveloped during the September through November drilling 
effort for use in the Groundwater Remediation System. Well construction details for 
all wells used in the Groundwater Remediation System are provided in Table 1. 

Well dnlling and development was conducted in accordance with Groundwater 
Remediation System Design Drawings, and Bid Documents for h l l i n g  Services 
unless otherwise noted below. 

There were two field changes made to the injection wells during Groundwater 
Remediation System construction. First, the origmally specified two-inch diameter 
pitless adapters were replaced with four-inch diameter pitless adapters due to the lack 
of availability of the originally specified units. In order to accommodate installation of 
the four-inch pitless adapters, each injection well head was h i s h e d  with 
approximately five feet of four-inch diameter Schedule 40 polyvinyl chloride (PVC). 
Second, each of the one-inch diameter Schedule 80 PVC drop tubes was removed from 
the injection wells. Following the construction, it was determined that the drop tubes 
did not provide a significant benefit to operation of the ARI system. Furthermore, 
removal of the drop tubes decreased the maintenance requirements for the system. 

3.1.7.2 Site Preparation 

Site preparation included clearing and grubbing, installation of temporary erosion and 
sediment controls, and initial surveys. Clearing and grubbing was conducted in all 
areas to be affected by the construction activities. These areas included pipe trenching 
areas, the treatment building area, and overheadbelow-grade utility areas. Temporary 
erosion and sediment controls (silt fence) were installed along the swale leading to the 
North Stream and along areas disturbed by the construction activities where overland 
runoff could have adversely affected public roadways or environmentally sensitive 
areas. Initial surveys were conducted in the treatment building and parlung lot area to 
identify the treatment building and parlang lot footprints, and to establish final grade 
elevations. 
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3.1.1.3 Trenching, Backfilling, and Below Grade Pipe Installation 

Trenching and backfilling was conducted for the installation of below grade process 
piping associated with the Groundwater Remediation System. All pipe trenches were 
excavated and backfilled as specified in the Groundwater Remediation System Design 
Drawings and Technical Specifications, unless otherwise noted below. Trenches were 
installed to a minimum depth of five feet below grade (fbg) in all areas. Widths of the 
trenches varied between the two feet called for in the Groundwater Remediation 
System Design Drawings and Technical Specifications, and four feet due to 
unexpected field conditions (i.e., large cobbles/small boulders w i t h  trenching areas). 
Approximately 588 cubic yards (cy) of the soil excavated during trenching contained 
cobbles and boulders and consequently was determined unusable as backfill material. 
Subsequently, approximately 320 cy of clean borrow and 184 cy of additional pea 
gravel was brought on-site as a result of the unexpected subsurface conditions and 
unusable native backfill material. Backfill compaction testing and results are described 
in Section 5.1.1.1. 

Below grade piping consisted of the PT system groundwater recovery lines, recovery 
pump pneumatic lines, ARI system reagent injection lines, and PT system treated water 
discharge line. Below grade piping was installed as specified in the Groundwater 
Remediation System Design Drawings and Technical Specifications, unless otherwise 
noted below. Specifically, the %-inch diameter Schedule 40 carbon steel pneumatic 
lines originally specified were replaced with %-inch diameter KiTEC composite pipe. 
KiTEC is an aluminum and polyethylene composite that is strong, flexible, frost and 
corrosion resistant, and avoids thermal expansion and deformation. KiTEC is more 
cost effective, and easier to install than the orignally specified pneumatic piping. The 
four-inch Schedule 40 PVC PT system treated-water discharge line was relocated 
slightly from the originally specified location to maintain a positive downward slope 
and allow for gravity drainage of the treated effluent. Pressure testing procedures and 
results are described in Section 5.1.1.3. The locations of all below grade pipelines are 
shown on Figure 3. 

3.1.1.4 Treatment Building Erection and Foundation Installation 

The Groundwater Remediation System treatment building and foundation installation 
were constructed in strict conformance with the New York State building code 
requirements and, unless noted otherwise below, with the Groundwater Remediation 
System Design Drawings and Technical Specifications. Prior to, and during each 
concrete pour, a Broome County construction inspector was present to inspect the 
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foundation work. Immediately prior to the installation of the floor slab, two-inch rigid 
insulation (R-value= 10) was installed along the interior of the frost walls and extended 
an additional two feet within the perimeter of the floor slab. This modification was 
required to bring the treatment building into conformance with the New York State 
Energy Conservation code. 

The treatment building skylights were removed from the original design because the 
electrical cost savings in lighting would not offset the electrical cost of additional 
heating required due to heat loss through the skylights. In addition, a concrete landing 
was poured four-inches below the man-door of the treatment building. This 
modification was required to bring the treatment building into compliance with the 
New York State building code. 

Concrete construction quality control procedures and testing results are described in 
Section 5.1.1.2. 

3.1.1.5 Process Equipment installation 

Process equipment associated with the PT system includes a low-profile air stripper 
(AS-loo), a 2-hp blower (B-300), two cartridge filter houses (BF-400, BF-401), three 
pneumatic recovery pumps in wells GMPW-3, GMPW-4, and GMPW-5, treated water 
transfer pump (TP-400), an air compressor (AC-200), a 880-gallon treated water 
holding tank (HT-500), and associated piping and appurtenances. Process equipment 
associated with the ARI system include a 730-gallon cone-bottom mixing tank (MT- 
800), mixer motor and impellor (MM-goo), a mix water transfer pump (TP-600), a raw 
molasses transfer pump (MP-700), a molasses mixture transfer pump (TP-900), two 
6 1 5-gallon raw molasses storage tanks (ST-700, ST-70 1 ), and associated piping and 
appurtenances. All equipment was installed and tested in accordance with the 
Groundwater Remediation System Design Drawings and Technical Specifications, and 
the manufacturer's instructions. The origmally specified raw molasses totes were 
replaced with two 615-gallon raw molasses storage tanks, which allowed for easier 
deliveries of raw molasses. The locations of equipment varied slightly from the 
Groundwater Remediation System Design Drawings to allow for easier access to 
equipment during maintenance activities. Figure 4 provides an as-built process and 
instrumentation diagram of process equipment, piping and appurtenances for the PT 
and ARI systems. 
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3.7.7.6 Electrical and Controls 

Groundwater Remediation System electrical and controls include all electrical 
components, equipment, and wiring associated with operation of the treatment system 
and for building heating, ventilation and air conditioning (HVAC) and lighting. All 
electrical components and controls were installed in accordance with all applicable 
building and electrical codes, and unless noted otherwise below, with the Groundwater 
Remediation System Design Drawings and Technical Specifications. Following 
construction, a certified New York State Board of Fire Underwriters inspector 
inspected and approved all electrical wiring and control equipment. 

Dunng the construction, it was decided that a Supervisory Control and Data 
Acquisition (SCADA) system would provide more benefit than the origmally specified 
autodialer. The SCADA system displays system alarms, allows for remote operation 
of the Groundwater Remediation System, and records system operational data. 

During startup of the ART system, it was realized that there was no mechanical means 
to control the flow of raw molasses fiom the raw molasses totes into the molasses 
mixing tank (MT-800). Therefore, a motorized ball valve was incorporated into the 
ARI system piping and corresponding controls were incorporated into the Main 
Control Panel (MCP). 

3.1.7.7 General Site Work and Site Restoration 

General site work and site restoration activities included the installation of the 
treatment building parking area, the installation of a six-foot high chain link fence, and 
restoration of all areas affected by the construction activities. 

Following construction of the treatment building, a six-inch thick asphalt parlung area 
was installed adjacent to the treatment building. The primary purpose of the parlung 
area was to allow for the delivery of raw molasses. Compaction testing procedures and 
results for the parlang area subbase are described in Section 5.1.1.1. Following 
installation of the parking area, a six-foot high chain link security fence was installed 
around the treatment building and parlung lot with one 12-foot wide vehicle gate. 

All areas disturbed by construction activities were restored to original or better 
condition. Site restoration included removing all construction wastes from the site, 
restoring vegetation in all affected areas, and installing erosion control matting over all 
revegetated areas. Non-biodegradable erosion control matting was installed over areas 



not normally mowed prior to system construction. Biodegradable erosion control 
matting was installed over areas that were previously, or could potentially be mowed. 

3.1.2 System Operation 

This section briefly describes the operation of the Groundwater Remediation System. 
This section has been separated into the two main components of the Groundwater 
Remediation System which include: 1) the PT system, and; 2) the ART system. A 
detailed description of the design criteria and system operation is provided in the 
"Groundwater Remediation System Engineering Report" (ARCADIS 2000). 

3.1.2.1 Pump-and-Treat System 

The PT system consists of three recovery wells (GMPW-3, GMPW4, and GMPW-5) 
and associated pneumatic pumps that extract groundwater at approximately 1 gallon 
per minute (total). The pneumatic pumps deliver the extracted groundwater through 
one-inch diameter high-density polyethylene (HDPE) pipes to the treatment building, 
and into the top of the low-profile air stripper (AS-100). The low-profile air stripper 
off-gas is discharged through a six-inch diameter Schedule 40 PVC stack to the 
atmosphere. The treated groundwater collects in the low-profile air stripper sump, and 
is then pumped through two cartridge filter housings (BF-400, BF-401). Each of the 
two cartridge filter housings contains seven, five-micron filters that remove iron and 
silicate particulates. The treated groundwater is then either stored in the 880-gallon 
vertical holding tank (HT-500) or is discharged to the swale that conveys water to the 
North Stream. 

3.1.2.2 Automated Reagent Injection System 

The ART system consists of two raw molasses storage tanks (ST-700, ST-701), a PT 
system effluent water holding tank (HT-500), and a mixing tank (MT-800) where the 
raw molasses and PT system effluent water are mixed prior to being pumped into 17 
injection wells. The PT system effluent water, raw molasses and molasses/water 
solution are pumped with three separate pumps (TP-600, MP-700, and TP-900, 
respectively) and monitored with three separate flow meters (FT-60 1, FT-701, FT- 
901). The holding tank and mixing tank each have level switch controls that are 
integrated into the MCP and are monitored via the SCADA system. 

The ART system is initiated upon expiration of the injection system timer, which is set 
by the system operator. Upon initiation, a specified quantity of molasses solution is 
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pumped into each of the 17 injection wells by transfer pump TP-900. The MCP 
initiates a molasses solution mixing sequence when the level of molasses mixture in 
the mixing tank (MT-800) falls below level switch low (LSL-800). A mixing sequence 
begins by pumping treated water from the 880-gallon vertical holding tank (HT-500) 
into the mixing tank by transfer pump TP-600. This treated water is then mechanically 
mixed with raw molasses from the two 615-gallon raw molasses storage tanks (ST- 
700, ST-70 1) for 60 minutes via the mixer motor and impellor (MM-800). Raw 
molasses is transferred to the mixing tank (MT-800) by the raw molasses pump (MP- 
700). The quantity of raw molasses in the mixture is calculated based on a predefined 
molasses solution percentage set by the system operator. When the mixing sequence is 
completed, the injection sequence automatically resumes where it left off. Following 
completion of the injection sequence of the molasses solution, a rinse of treated 
groundwater is pumped from the 880-gallon vertical holding tank into each of the 
injection wells. The amount of rinse water specified for each injection well was 
determined by calculating one pipe volume for each of the injection pipelines. 

3.2 SP-4 and SP-5 Spring Remedies 

3.2.1 Construction Activities 

The following section describes the construction activities associated with the S P 4  and 
SP-5 spring remedies. Boland's Excavating and Topsoil, Inc. (Boland's) performed 
the construction for the SP-4 spring remedy between July 1,2004 and July 14,2004. 
SP-5 spring remedy construction activities were performed by ARCADIS between 
September 24,2003 and October 10,2003 and by Boland's between July 1,2004 and 
July 14,2004. The fmal system inspections were conducted on September 1,2004. 
All construction activities associated with the SP4  spring remedy were conducted in 
accordance with the NYSDEC-approved Spring Area Maintenance Project 
Construction Drawings and Technical Specifications, unless otherwise specified. All 
construction activities for the SP-5 spring remedy were conducted in accordance with 
Spring Water Remediation Systems Design Drawings and Technical Specifications. 

3.2.1.7 SP-4 Spring Remedy 

Construction activities associated with the SP-4 spring remedy included: site 
preparation, excavation of native material, installation of four-inch diameter riprap, 
installation of a 12-inch diameter riprap stream bank protection area, backfilling of the 
SP4  area, and site work and restoration. All work associated with the S P 4  spring 
remedy was conducted in accordance with the NYSDEC approved Spring Area 



Maintenance Project Construction Drawings and Technical Specifications, unless 
otherwise specified. 

During the initial site walkover for construction of the SP-4 spring remedy, additional 
spring water was observed in the vicinity of the originally defined SP-4 spring area. 
The additional affected area was approximately 50 feet long and 12 feet wide. This 
additional area was addressed in a similar manner to the origmal SP-4 spring remedy 
design. Specifically, the affected area was excavated to a depth of one foot below land 
surface (bls), backfilled with four-inch diameter riprap, covered with a native 
material/Broome County compost mix, and revegetated. The additional area was tied 
in to the originally specified riprap infiltration zone to ensure that the spring water 
would no longer exfiltrate above the land surface. An as-built site plan of the SP-4 
spring remedy is provided as Figure 5. 

3.2.7.2 SP-5 Spring Remedy 

Construction activities associated with the SP-5 spring remedy included: site 
preparation, excavation of native material, installation of a sand pre-filter, installation 
of 350-pounds of LPGAC, installation of a well to collect a treatment system influent 
sample, below grade pipe installation and backfilling, installation of an aluminum 
cover, site work and restoration. Construction of the SP-5 Spring Water Remediation 
System was conducted in accordance with the NYSDEC-approved Spring Water 
Remediation Systems Design Drawings and Technical Specifications, unless otherwise 
specified below. ARCADIS performed the construction activities between September 
24,2003 and October 10,2003. 

There were two minor modifications made to the SP-5 spring remedy during its 
construction. First, the quantity of LPGAC installed within the existing concrete 
structure was decreased from 450-pounds to 350-pounds. This modification was 
required because the actual available space for LPGAC within the existing concrete 
structure was lower than initially anticipated. Second, the effluent discharge pipe was 
modified from the four-inch diameter HDPE pipe originally specified to a two-inch 
diameter Schedule 40 PVC pipe. This modification was required to protect the 
structural integrity of the existing concrete unit. Neither of the field modifications 
resulted in reduced performance. 

Following the construction, it was noted during several site visits that treated effluent 
spring water was bachng up in the riprap-lined outlet channel. It was also noted that 
an additional spring was emanating from the vicinity of a nearby fencepost. Therefore, 
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Boland's was contracted and performed additional maintenance activities between July 
1,2004 and July 14,2004. The additional maintenance activities included expansion 
and regrading of the riprap-lined outlet channel, removal of the adjacent fencepost, the 
installation of a spring water collection trench to transfer spring water from the 
fencepost area to the existing LPGAC unit, installation of a topsoil cover over all riprap 
drainage areas, and revegetation of all disturbed areas. In addition, the existing land 
surface elevation was regraded in the vicinity of and just downgradient of the existing 
LPGAC unit to promote drainage of surface runoff (i.e., stormwater) away from the 
LPGAC unit. An as-built survey of the SP-5 spring remedy is provided as Figure 6.  

3.2.2 System Operation 

This section briefly describes the operation of the SP-4 and SP-5 spring remedies. A 
description of the design criteria and system operation for the SP-4 spring remedy was 
provided to the NYSDEC in the letter dated April 26,2004. A detailed description of 
the design criteria and system operation for the SP-5 spring remedy was provided in 
the "Spring Water Remediation Systems Engineering Report" (ARCADIS 2003). 

3.2.2.7 SP-4 Spring Remedy Operation 

The SP-4 spring remedy consists of a riprap-lined infiltration bed, and engmeering 
controls for erosion and sediment control and stream bank protection. The remedy 
prevents spring water from the SP-4 area from exfiltrating above land surface through 
the use of a high permeability riprap-lined infiltration bed. The spring water remains 
suppressed and is subsequently redistributed into the groundwater system. Twelve- 
inch diameter riprap was installed at the boundary of the North Stream to provide 
stream bank protection. Additional engineering controls included regrading and the 
establishment of vegetation to direct surface runoff away from the spring area. The 
spring water that is redistributed into the groundwater system is withn the limiting 
flowlines of the Groundwater Remediation System, which will eventually treat 
groundwater in this area. 

3.2.2.2 SP-5 Spring Remedy Operation 

The SP-5 spring remedy consists of a spring water collection trench, a 350-pound 
LPGAC unit, a sand pre-filter, a lockable aluminum cover, a two-inch diameter 
Schedule 40 PVC discharge pipe, a riprap-lined infiltration bed, and engmeering 
controls for erosion and sediment control. Spring water from the SP-5 spring area is 
first collected withn the collection trench andlor the sand pre-filter prior to exfiltrating 
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land surface. Spring water collected within the trench is conveyed to the bottom of the 
concrete structure by gravity. The collected spring water then travels up through the 
LPGAC unit. Treated effluent is conveyed through 20 feet of two-inch diameter 
Schedule 40 PVC pipe into a below grade infiltration bed consisting of a four-inch 
diameter riprap layer approximately one and one-half feet thick, 14 feet wide and 14 
feet long. 

SP-5 Spring Water Remediation System operating parameters from system startup are 
provided in Table 2. As shown in Table 2, the operating flowrate at startup was 0.625 
gpm compared to the design flowrate of 2 gpm. The SP-5 spring water influent design 
concentrations were well above the startup influent sample concentrations. All effluent 
COCs were below their respective Model Technology Best Professional Judgment 
(BPJ) daily maximum limits recommended for carbon adsorption (NYSDEC TOGS 
1.2.1). 

3.3 Residential Supply Wells 

3.3.1 Construction Activities 

This section describes the construction of two double-cased bedrock residential water 
supply wells and the abandonment of one existing supply well. As described 
previously, the wells (NYSDEC well numbers BMlO38 and BMlO39) were installed 
to replace the existing domestic water supply systems for the residential structures at 
1495 East Windsor Road (BM 103 8) and 1 9 Center Village Loop Road (BM 103 9) 
(Figure 2). Construction activities associated with the residential supply wells included 
a pre-construction site walk over, well dnlling, well installation, well development, 
well yield and drawdown testing (i.e., constant rate pumping tests), water quality 
sampling, pump system installation (including all pump appurtenances), trenching and 
backfilling, below grade pipe installation, abandonment of an existing residential 
supply well, and site restoration. Barney Moravec, Inc. (BMI) performed all 
construction services (except as noted below) between September 18,2002 and 
October 1, 2002. ITS performed the trenching and backfilling, related to installation of 
the below grade pipe, between September 30,2002 and October 3,2002. The final 
system inspection was conducted and the residential supply wells were brought 
permanently on-line on October 2,2002. All construction activities associated with the 
residential water supply wells were conducted in accordance with the New York State 
Department of Health (NYSDOH) regulations for development of a dnnlung water 
source. The report entitled "Installation of Domestic Water Supply Wells in the 
Vicinity of Colesville Landfill", summarizes the work that was performed by 
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ARCADIS and BMI during the residential water supply wells construction activities. 
The NYSDEC Well Completion Reports are included in the report, which is provided 
in Appendix B . 

At the request of the USEPA, an attempt was made to locate a former residential water 
supply well (the "Riley well") in order to abandon the well, if located. The initial 
inspection effort was conducted by ARCADIS and BMI on September 19,2002 and 
consisted of a site walk through the basement of the house that is located on the 
property. Based on the site inspection and discussions with the property owners, it is 
believed that t h~s  was the location of the &ley well, which apparently had been 
abandoned. A second inspection of the suspected former well location was conducted 
by ARCADIS with Mr. George Jacob and Mr. Dean Meraldo of the USEPA on 
September 24,2002. 

3.3.2 System Operation 

This section briefly describes the operation of the residential water supply wells. Each 
residential water supply well is equipped with a four-inch submersible to supply 
groundwater to the respective residence. The submersible pumps in wells BM1038 
and BM1039 were installed at depths of 175 and 203 feet bls, respectively. Well 
construction logs are included in Appendix B. Each submersible pump delivers the 
groundwater through a one-inch diameter pure resin PVC pipe to the pressure tank 
located at the residence. 

4. Chronology of Events 

A chronology of events for the site fiom issuance of the ROD to the completion of 
construction activities for OU1 is provided in Table 3. 

5. Performance Standards and Construction Quality Control 

The following section describes the performance standards and construction quality 
control procedures utilized during the construction of the Groundwater Remediation 
System, SP-4 and SP-5 spring remedies, and residential supply well installations. 

5.1 Groundwater Remediation System 

This section describes the performance standards and construction quality controls 
utilized during the construction of the Groundwater Remediation System. 
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5.1.1 Groundwater Remediation System Construction Quality Control 

System construction performance standards and quality control utilized during the 
construction of the Groundwater Remediation System are described in detail in the 
Groundwater Remediation System Design Drawings and Technical Specifications. 
Specific control measures included compaction testing of all backfilled areas; concrete 
testing of all poured concrete, pipe flushing, pressure testing, engineering oversight, 
and system startuplshakedown procedures. A brief summary of each is described 
below. 

5.1.1.1 Compaction Testing 
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Compaction testing was conducted in all areas requiring backfilling of excavations 
(i.e., trenches) and for soils where structural improvements (i.e., treatment building and 
parlang area) were installed. All areas requiring compaction testing were tested in 
accordance with ASTM D2922, "Standard Test Methods for Density of Soil and Soil- 
Aggregate in Place by Nuclear Methods (Shallow Depth)," utilizing a standard nuclear 
density meter. During the construction, compaction testing requirements were 
modified fiom their original specifications to expedite the completion of the project, 
which was delayed due to unexpected subsurface conditions and inclement weather. 
Compaction testing modifications included: 1) Reducing the frequency of compaction 
testing to testing of the first backfill lift and testing of the final back511 lift. If the first 
lift passed the compaction testing, the general contractor utilized the same level of 
effort to compact each successive lift. Compaction testing of the final lift ensured that 
the overall compaction effort met the compaction requirements; 2) Reduction of the 
required compaction effort in unpaved and nonstructural areas fiom 85 to 82 percent 
modified proctor; and, 3) Reduction of the required compaction effort in paved and 
structural areas from 95 to 92 percent modified proctor. 

A table summarizing the compaction test results is provided as Table 4. As shown in 
Table 4, the majority of the compaction testing results were above the modified testing 
requirements. In instances where the testing result was below the modified testing 
criteria, the deficient result was accepted if it was determined that it would not 
adversely affect the structural integrity of the affected area. If the deficient result could 
affect the structural integrity of its affected area, the area was re-compacted and tested 
until it met the modified testing requirements. 



5.7.7.2 Concrete Testing Requirements 

All cast-in-place concrete poured during the construction effort was tested in 
accordance with the requirements set forth in the Groundwater Remediation System 
Design Drawings and Technical Specifications, unless noted otherwise below. Cast-in- 
place concrete was compression tested in accordance with ASTM Designation: C 3 1- 
84, "Standard Method of Making and Curing Concrete Test Specimens in the Field" 
and ASTM Serial Designation: C 39-83b, "Standard Test Method for Compressive 
Strength of Cylindrical Concrete Specimens". Strength tests were performed at a 
minimum once per day and once per pour. The concrete for all formwork was required 
to have an ultimate strength of 4,000 psi. 

Slump tests were performed in accordance with ASTM C-172, "Standard Practice for 
Sampling Freshly Mixed Concrete." The slump for all tests was required to be within 
plus or minus one inch of the design mix determination and never less than four inches. 
One slump test was performed for each pour. 

A table summarizing the concrete testing results is provided in Table 5. As shown in 
Table 5, the majority of the concrete compression test results were near or above the 
design criteria with the exception of the concrete frost walls. Although below their 
design criteria, the concrete frost wall compression results were accepted because the 
actual compression strength would not adversely affect the structural integrity of the 
building foundation. 

5.7.7.3 Pressure Testing 

Pressure testing was conducted on each below grade pipeline in accordance with the 
Groundwater Remediation System Design Drawings and Technical Specifications. 
Dunng the construction, modifications to the pressure testing procedures outlined in 
the Technical Specifications were implemented to expedite system construction and to 
ensure the integrity of certain system components. These modifications included: 1) 
utilizing compressed air to conduct the pressure tests on all pipelines (hydrostatic and 
pneumatic); and, 2) reducing the required sustained pressure of hydrostatic pipelines to 
a pressure of 50 psi. The reduction in sustained pressure for hydrostatic pipelines was 
required to ensure the integrity of the pitless adapters. During the construction, it was 
determined that the pitless adapters installed on each of the recovery and injection 
wells are rated for a maximum of 60 psi. 
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All below-grade pipelines installed at the site successfully passed their respective 
pressure testing. 

5.7.1.4 Engineering Oversight 

During construction of the Groundwater Remediation System a field engineer was 
present at all times to ensure that the work was performed in accordance with the 
Groundwater Remediation System Design Drawings and Technical Specifications. 

5.1.2 Groundwater Remediation System Operational Performance Standards 

Following system construction, the Groundwater Remediation System underwent a 
rigorous startuplshakedown program to ensure that the system operated in accordance 
with the Design Drawings and Technical Specifications. Appendix C "Groundwater 
Remediation System Startup Summary Report" summarizes the system startup 
procedures and operational results. 

As indicated in Appendix C, all system components operated per their respective 
design criteria during system startup following minor modifications to the system 
controls program. 

5.2 SP-4 and SP-5 Spring Remedies 

Spring remedy construction performance standards and quality control utilized during 
the construction of the respective systems are described in detail in the Spring Area 
Maintenance Project Construction Drawings and Technical Specifications and the 
Spring Water Remediation Systems Design Drawings and Technical Specifications. 
Specific control measures included engineering oversight of the construction, the 
collection of a PT system effluent sample during treatment of spring water collected 
fi-om the SP-4 dewatering program, stream water turbidity monitoring, system 
startuplshakedown procedures for the SP-5 spring remedy, and a detailed post- 
construction visual inspection (SP-4). A brief summary of each is described below. 

5.2.1 SP-4 Spring Remedy System Construction Quality Control 

During construction of the SP-4 spring remedy, a field engmeer was present at all times 
to ensure that the work was performed in accordance with the Spring Area 
Maintenance Project Construction Drawings and Technical Specifications. Turbidity 
samples were collected from the North Stream at a location 60 feet down gradient of 
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the SP-4 construction area for the duration of the construction to ensure that the work 
was not adversely affecting surface water quality. The results of North Stream 
turbidity monitoring during the SP-4 remedial construction are presented in Table 6. 
As shown in Table 6, the construction effort had minimal impact to surface water 
quality within the North Stream. 

During the SP-4 remedial construction, 871 gallons of spring water was collected 
during dewatering. The collected spring water was filtered and subsequently treated 
withm the on-site PT system. A PT system effluent water sample was collected during 
treatment of the SP-4 area spring water to confirm compliance with the Model 
Technology BPJ limits recommended for Air Stripping (NYSDEC TOGS 1.2.1). 
Results of the PT system effluent water sample are presented in Table 7. As shown in 
Table 7, the PT system treated all COCs below the BPJ limits. 

5.2.2 SP-4 Operational Performance Standards 

Following system construction, a visual inspection of the spring area was conducted to 
ensure that the remedy operated per the design criteria. No visual signs of spring water 
were observed indicating that the system was operating as designed. 

5.2.3 SP-5 Spring Remedy System Construction Quality Control 

During construction of the SP-5 spring remedy, a field engmeer was present at all times 
to ensure that the work was performed in accordance with the Spring Water 
Remediation Systems Design Drawings and Technical Specifications. 

5.2.4 SP-5 Operational Performance Standards 

Following system construction, the SP-5 spring remedy underwent a brief 
startuplshakedown program to ensure that the system operated in accordance with the 
Spring Water Remediation Systems Design Drawings and Technical Specifications. 
System startup and operational results were previously documented in the Operational 
Year 2, Quarter Number 1 Monitoring Report (ARCADIS 2004). A summary of the 
startup operational data versus its respective design criteria is provided in Table 2. As 
indicated in Table 2, the system operated as designed. All compounds of concern 
(COCs) were treated to below their respective BPJ limits. 



ARCADIS 

5.3 Residential Supply Wells 

This section describes the performance standards and construction quality controls 
utilized during the construction of the residential water supply wells. 

5.3.1 Residential Construction Quality Control 

System construction performance standards and quality control utilized during the 
construction of the residential water supply wells included a pre-construction site 
walkover to ensure proper positioning of the wells, constant rate pump testing of the 
wells to ensure adequate yield, water quality sampling, and ensuring that all 
specifications were followed. A brief summary of each is described below. 

5.3.1.1 Well Location Siting and Sanitary Construction Measures 

ARCADIS and BMI performed a pre-construction site walkover to position the 
residential water supply wells at each residential structure. The wells were positioned 
to ensure that they would be set back the required distance ftom any septic system in 
accordance with the NYSDOH regulations for development of a dnnlung water source. 
NYSDOH regulations also require that the top of the well casing be at least 12 inches 
above the ground surface. The top of the well casing for BM 1038 extends 18 inches 
above ground surface. Due to the close proximity of well BM1039 to the Susquehanna 
River, the top of the well casing extends 36 inches above land surface. 

5.3.1.2 Well Yield Testing 

After the wells were installed and developed, constant rate pump testing of the wells 
was performed to ensure that the wells would provide adequate yields for the water 
supply needs of the residential properties. A four-hour constant rate pump test was 
performed at each residential water supply well. Each well was pumped at a rate 
greater than the anticipated pumping rate at the residence during normal operation. 
Wells BM 1038 and BM 1039 were pumped at rates of 14 and 10 gallons per minute 
(gpm), respectively, during the yield testing. Periodic water level measurements were 
collected during the yield tests using an electronic water level indicator and the 
maximum drawdown in each well was recorded. The maximum drawdown in wells 
BM1038 and BM1039 were measured to be 10 and 30 feet below the static water level, 
respectively, during the yield testing. The NYSDOH recommends that a new well be 
tested for yield and drawdown for at least a four hour duration before being put into 

Interim Remedial 
Action Report 
Colesville Landfill, Broome 
County, New York Site ID 
No. 704010 



use and that a minimum sustained well yield of 5 gpm be obtained. As indicated, both 
wells met or exceeded the NYSDOH recommended yield. 

5.3.1.3 Water Quality Sampling 

After the wells were disinfected (using a chlorine solution) and yeld tested, water 
quality samples were collected from each well and submitted to a NYSDOH approved 
laboratory for analysis. The analytical list was taken from the 6 NYCRR Part 360 
Baseline Parameters list. The analyhcal results of the water quality samples were 
submitted to the Broome County Health Department. Analytical results for the two 
residential water supply wells "Scott Main" (BM1038) and "Scott River" (BM1039) 
are presented in Appendix D. 

Analytical results from the two residential water supply wells were in compliance with 
NYSDOH drinking water requirements. Chloromethane, which was detected in the 
"Scott Main" supply well at 1.2 micrograms per liter (ug/L), was the only VOC 
detected in either of the wells. This trace level of chloromethane is commonly found 
as the result of the oxidation of calcium hypochlorite, which was used during the 
chlorine shock treatment for the wells. 

5.3.2 Residential Supply Wells Operational Performance Standards 

Following installation of each residential potable water supply, each supply system 
underwent a brief startup/shakedown period to ensure that the respective system 
operated properly. Each potable water supply system operated properly and provided 
sufficient water to meet the demands of the respective residence. 

6. Final Inspection and Certification 

The following section describes the final inspection and certification of each of the 
remedial components at the site. 

6.1 Groundwater Remediation System 

The pre-final site inspection for the Groundwater Remediation System was conducted 
on August 27,2002 in the presence of the engineering consultant (ARCADIS) and the 
general contractor (ITS). During the inspection, minor deficiencies were noted 
including minor electrical connection errors, minor process piping leaks within the 
treatment building, and inconsistent operation of the recovery pumps. All deficiencies 
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were corrected by the general contractor within one-week of the pre-final site 
inspection. 

The final inspection of the Groundwater Remediation System was conducted on 
October 4,2002, in the presence of the P W  representative (Broome County), the 
engmeering consultant (ARCADIS) and the general contractor (ITS). During the final 
site inspection, minor site restoration deficiencies were noted. The general contractor 
corrected the deficiencies withm one-week of the final inspection. 

6.2 SP-4 and SP-5 Spring Remedies 

The pre-final inspection of the SP-4 and SP-5 spring remedies was conducted on 
August 1 1,2004 by ARCADIS. Final inspection of the SP-4 and SP-5 spring remedies 
was conducted on September 1,2004 in the presence of ARCADIS, USEPA and 
NYSDEC. No deficiencies were noted during either inspection. 

6.3 Residential Supply Wells 

The final inspection was conducted by ARCADIS on October 2,2002. Minor site 
restoration deficiencies were noted during the inspection. The deficiencies were 
corrected within one week after the final inspection. 

7. Certification that Remedy is Operational and Functional 

The following section provides certification that each of the ROD components is 
operational and functional. 

7.1 Groundwater Remediation System 

Based on the final inspection and operational data collected during the Groundwater 
Remediation System startup, the Groundwater Remediation System has been 
constructed and operates in accordance with the NYSDEC approved Groundwater 
Remediation System Design Drawings and Technical Specifications. 

7.2 SP-4 and SP-5 Spring Remedies 

Based on the final inspection, operational data collected during the SP-5 Spring Water 
Remediation System startup, and visual inspection of the SP-4 spring area, the systems 
have been constructed and operate in accordance with the NYSDEC approved Spring 

Interim Remedial 
Action Report 

Colesville Landfill, Broome 
County, New York Site ID 
No. 704010 



Area Maintenance Project Construction Drawings and Technical Specifications and the 
Spring Water Remediation Systems Design Drawings and Technical Specifications. 

7.3 Residential Supply Well Remedy 

Based on the final inspection and operational data collected during the construction and 
testing of the residential water supply wells, the wells have been constructed and 
operate in accordance with the NYSDOH regulations for development of a W n g  
water source. 

8. Operation and Maintenance 

The following subsections of ths  plan briefly describe the components of the long- 
term effectiveness and performance monitoring programs. A detailed description of 
the long-term monitoring programs is provided in the "Long-Term Monitoring Plan" 
(ARCADIS 2002) and the "Long-Term Monitoring Plan Addendum for Spring Water 
Remediation Systems" (ARCADIS 2003). 

8.1 Effectiveness Monitoring 

The long-tern effectiveness monitoring program at the site includes hydraulic 
monitoring (depth to groundwater measurements), groundwater quality monitoring 
(groundwater sampling), sampling at spring water locations along the North Stream 
that were identified during the remedial investigation, and sampling of downstream 
surface water in the North Stream. A total of 18 existing monitoring wells, four spring 
water samples locations, and one surface water sample location are included in the 
long-tenn monitoring program. The components of the effectiveness monitoring are 
described below: 

Monitor groundwater flow patterns on-site during the baseline round and during 
remedial system operation. 

Monitor VOC concentrations in groundwater, spring water (if present) located 
along the North Stream (SP-2 and SP-3), and surface water in the North Stream 
downstream of the existing springs (F-6) during the baseline round and during 
remedial system operation. 
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Monitor key biogeochemical indicator parameters in the area immediately 
downgradient of the ERD injection wells during the baseline round and during 
remedial system operation. 

A description of the Groundwater Remediation System performance monitoring 
program is provided below. 

8.2 Groundwater Remediation System Operational Performance Monitoring 

The monitoring performed following remedial system startup includes recording 
system field parameters for both the PT and ARI systems and collecting groundwater 
and air samples from the PT system. Operational performance monitoring will be 
conducted during routine quarterly site visits and will include: routine visual 
inspection, recording system field parameters, maintenance on system equipment (as 
necessary) and collection of water and air compliance samples. PT system effluent 
water and air samples will be compared to effluent and emissions criteria in order to 
ensure compliance and monitor system performance. System operational parameters 
will be compared to design criteria to ensure that the system continues to operate in 
accordance with the Groundwater Remediation System Design Drawings and 
Technical Specifications. 

ARI groundwater monitoring will be conducted during routine quarterly site visits and 
will include: sampling select injection wells for total organic carbon (TOC) and field 
parameters (i.e., oxidation-reduction potential, pH, specific conductance, temperature, 
dissolved oxygen, and sulfide). Results from the injection well sampling will be used 
to adjust carbon loading andlor frequency of reagent injections if necessary. In 
addition to the groundwater monitoring conducted explicitly for ARI system 
monitoring, field parameter and analytical results for select monitoring wells associated 
with the long-term environmental effectiveness monitoring program will be used as 
needed, to evaluate performance of the ARI system. The need for conducting testing 
of critical system components will be evaluated during each site visit. 

8.3 SP-4 and SP-5 Spring Water Remediation System Performance Monitoring 

Operational performance monitoring of the SP-4 spring remedy is conducted on a 
quarterly basis and includes visual inspection of the SP-4 area to ensure that spring 
water remains suppressed within the groundwater system and the collection of a mid- 
stream surface water sample immediately downgradient of the former SP-4 spring area. 
Operational performance monitoring of the SP-5 spring remedy is conducted on a 
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quarterly basis and includes routine visual inspection, recording system field 
parameters, maintenance on system equipment (as necessary) and collection of influent 
and effluent spring water samples. System effluent spring water samples will be 
compared to effluent criteria in order to ensure compliance with the BPJ limits and 
monitor system performance. 

8.4 Residential Supply Well Operational Performance Monitoring 

Groundwater quality samples are collected from the residential water supply wells on a 
quarterly basis and analyzed at a NYSDOH approved laboratory. The analyhcal list 
was taken from the 6 NYCRR Part 360 Baseline Parameters list. 

9. Summary of Project Costs 

Broome County is not obligated to provide project costs under the requirements of the 
Order on Consent with the NYSDEC. 

10. Observations and Lessons Learned 

The following section discusses key observations and lessons learned during the 
construction of the Groundwater Remediation System, SP-4 and SP-5 spring water 
remedies, and residential supply wells. 

10.1 Groundwater Remediation System 

Key observations and lessons learned during the construction of the Groundwater 
Remediation System include: 

The installation of drop tubes for the distribution of reagent within injection 
wells does not provide a substantial benefit; particularly if the reagent is 
injected under pressure. 

Awareness of the geologic conditions at remediation sites is not only critical 
for understanding hydrogeology and contaminant transport, but also for 
determining construction methodologies (i.e., installation of subsurface 
utilities). 

Alternate materials of construction may provide significant cost savings while 
providing the same level of service as traditional materials. The installation of 
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KiTEC composite piping for pneumatic air lines provided a better product at a 
lower cost when compared to traditional carbon steel. 

The use of a SCADA system provides a significant benefit for remediation 
systems containing a complex controls program; especially when the 
remediation system is operated at a remote location. Benefits include 
continuous data acquisition, continuous alarms monitoring, and the ability to 
operate system equipment remotely. 

10.2 SP-4 and SP-5 Spring Remedies 

Key observations and lessons learned during the construction of the SP-4 and SP-5 
Spring Remedies include: 

Groundwater springs are a dynamic expression of the groundwater surface 
elevation. The location and specific characteristics (i.e., size and flow) can 
vary over time. Therefore, visual inspection of spring locations is an essential 
part of routine OM&M. 

10.3 Residential Supply Wells 

Key observations and lessons learned during the construction of the Residential Supply 
Wells include: 

It is not unreasonable to expect residents in close proximity of the site to view 
investigation and remediation activities with skepticism. Establishing and 
maintaining good lines of communication with residents is a critical 
component of remedy implementation. 
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11. Contact Information 

Consultant 

Steven M. Feldman 

Project Manager 

ARCADIS G&M, Inc. 

88 Duryea Road 

Melville, New York 1 1747 

Site Owner Representative 

Ray L. Standish, P.E. 

Deputy Commissioner for Engineering 

Broome County Department of Solid Waste Management 

P.O. Box 1766 

Binghamton, New York 13902 

USEPA 

George Jacob 

United Stated Environmental Protection Agency - Region 2 

290 Broadway, 20th Floor 

New York, New York 10007-1 866 

NYSDEC 

Joe Yavonditte 

New York State Department of Environmental Conservation 

625 Broadway 

Albany, New York 12233-7013 
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