














1.0 Introduction

1.1 General

Blasland, Bouck & Lee, Inc. (BBL) has prepared on behalf of Crosman Corporation and New Coleman
Holdings, Inc. (collectively “Crosman”) a Remedial Design/Remedial Action (RD/RA) Work Plan to
remediate trichloroethylene (TCE) from the soil and groundwater at the Crosman Facility (Site) in East
Bloomfield, New York. This Work Plan fully develops the remedial system design including
implementation and remedial schedule outlined in the focused Feasibility Study (FS) prepared by BBL

dated February 1997 and approved by DEC in a letter dated February 19, 1997.

1.2 Site Description

The Site is located on a 50-acre parcel along New York State Routes 5 and 20 in a rural area in the Town
of East Bloomfield (Figure 1-1). The Site is located in an area characterized by rolling topography. The
ground surface at the Site slopes moderately downward to the northwest from the Crosman plant to the
facility entrance at Routes 5 and 20. The Site contains a 225,000-square-foot manufacturing facility and
office building (the plant); a 5,000-square-foot wastewater pre-treatment building; parking areas; a 3/4-
acre man-made lined retention pond; and undeveloped land (Figure 1-2). Although the Site is bordered

primarily by agricultural and residential land, a Rhone-Poulenc Films Inc. facility is located to the east-

southeast.

The discharge from the retention pond drains through a culvert under Routes 5 and 20. Drainage from
this culvert flows northwest to an unnamed tributary to Fish creek, which drains into Mud Creek near

Victor, New York. Surface waters within a 2-mile radius of the Site consist of small streams and ponds.
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1.3 Site History

The Crosman facility was constructed and operations were initiated during 1966. Prior to this time, the
property was used for agricultural purposes or was left fallow. The plant was subsequently expanded in
1969, 1983 and 1985. The lined retention pond was constructed in 1968 to hold non-contact cooling
water and stormwater and for fire protection. A production well (PW-1) was installed in the north-
central portion of the Site in 1970 to supply non-potable process and non-contact cooling water. The

wastewater pre-treatment facility was completed in 1978.

Crosman has been involved in the manufacture of airguns, BB’s, pellets, zinc-plated carbon dioxide gas
cartridges, and rangefinders at the plant since 1966. During the plant’s operation, steel, brass, aluminum,
and plastic have been received in bar and round stock; machined by screw machines, lathes, grinders, and
cutting devices; formed, punched, and slotted by punch presses; cleaned with degreasing agents; and
finished by black oxidizing, painting, copper coating or zinc plating. Zinc die castings are received,
milled, drilled, tapped, deburred, and painted. Molded plastic components are also received for use in
the air gun manufacturing process. These manufacturing processes have generated in the past the
following waste streams: spent TCE, oil, petroleum naphtha, paint solvents, freon, steel sludge, paper
and cardboard, scrap steel, zinc, brass, aluminum, plastic, wood, paint, and non-hazardous iron hydroxide
sludge. By July 1995, Crosman had completely phased out its use of TCE, and no longer utilizes TCE at

its facility.

Groundwater is pumped from production well PW-1 to two pressurized storage tanks. The production
well, which was installed in 1970, pumps at an average of approximately 55 gallons per minute (gpm),
yielding approximately 80,000 gallons per day. Eighty to ninety percent of the water pumped from

production well PW-1 is used as non-contact cooling water via pumping through a series of manifolds to
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manufacturing equipment located throughout the plant. Spent non-contact cooling water is discharged to
the storm water drain system and conveyed to the retention pond for cooling. The pond also receives thé
collected stormwater runoff from the plant and grounds. The pond ultimately discharges at outfall #001
into a swale that flows into a tributary of Fish Creek. This discharge is authorized by.a S!atc Pollutant
Discharge Elimination System (SPDES) permit (#0103039) and is monitored on a monthly basis for

TCE, pH, temperature, and flow rate.

The remaining 10 to 20 percent of the water pumped from production well PW-1 is used in industrial
processes such as BB coating and black oxidizing. The rest of the process water required for plant
operations is obtained from the Town of East Bloomfield public water supply system. Spent process
water is piped to rubber-lined, steel flow through process storage tanks located in several subsurface
sealed concrete vaults. Process water is then directed to the pre-treatment building, where metals
removal is accomplished through hydroxide precipitation. After pre-treatment, the process water is
discharged to the sanitary sewer system, in accordance with the USEPA’s requirements for industrial

users of publicly owned treatment works.

TCE, while in use as a degreasing agent at the plant from 1966 to 1995, was first stored in two
aboveground storage tanks until the mid-1980's, when the tanks were removed. From the mid 1980's
until 1995, all virgin TCE entering the facility for use in the degreasers,.and all spent TCE, was strictly
handled in 55-gallon U.S. Department of Transportation-approved drums and stored inside the facility in
conjunction with Crosman’s hazardous materials handling protocols. The tanks, which reportedly had
capacities of approximately 175 and 250 gallons, were located outside the plant, adjacent to the walls on

the east and west sides of the facility. Use of both tanks was discontinued in 1986.
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The parking area around the tank on the east side of the plant was originally covered with gravel, until it
was paved in the late 1970's. While BBL found no record or employee knowledge of any TCE release or
improper disposal activities over the life of the facility, an inadvertent release or releases from the former
TCE storage tank located on the east side of the plant (herein referred to as the source area) appeared to
have occurred. The presence of TCE in soil and groundwater on the east side of the Sife became the

focus of the RI and the interim remedial measure (IRM) performed at the Site.

Based upon the elevated concentrations of TCE detected in the source area along the eastern edge of the

main building, an IRM system was designed to meet the following objectives:

»  Capture and treat groundwater with the highest levels of TCE proximal to the source area; and
*  Reduce the concentration of TCE in the groundwater near the source area.

The IRM, which was designed concurrently with the RI, consists of a source area hydraulic control
groundwater pump-and-treat system, with groundwater treatment accomplished through air stripping.
The hydraulic control of the source area groundwater is achieved by pumping groundwater at recovery
well IRM-1. See Figure 1-2. The IRM system was installed and in operation in October 1995, and is

currently operating on a continuous basis.

The IRM performance evaluation included measurement of surrounding groundwater elevations,
collection of groundwater quality samples from surrounding monitoring wells, collection of
influent/effluent samples for the air stripping system, and collection of post-carbon air samples. The

IRM Performance Evaluation Report was approved by the NYSDEC in December 1996.
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Although the soil samples collected during the RI could not corroborate the presence of a residual mass
of TCE in subsurface soils, its presence within the vadose zone remained a possibility due to the complex
behavior of TCE. Based upon this potential, a Soil Vapor Extraction (SVE) pilot test was performed at
the Site in October 1996 along the eastern side of the main building. One of the primary f)bjectives of
the SVE pilot test was to identify whether a mass of TCE still remained in the unsaturated zone that
could serve as a continuing source of groundwater impact. Based upon TCE removal rates and vapor
concentrations measured during the pilot test, it was concluded that a moderate amount of residual TCE
still remained in the unsaturated zone which could potentially serve as a continuing source of

groundwater degradation.

A Focused Feasibility Study (FS) for the Site was submitted to the NYSDEC in January 1997. The FS,
which included the SVE Pilot Test Report, was subsequently approved by NYSDEC in February 1997.

The recommended remedial alternative presented in the FS is discussed in Section 1.4, below.

1.4 Overview of Selected Remedial Alternative
The FS identified the preferred remedial alternative that has been incorporated into the Record of

Decision (ROD)for the Crosman facility. The selected remedy for the Crosman facility as described in

the FS includes the following:

»  Continued long-term operation and monitoring of PW-1 to maintain Site-wide hydraulic

control;
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e  Aggressive operation of a full-scale soil vapor extraction (SVE) system to remove the
moderate mass of TCE remaining in the vadose zone soils of the source area. The SVE
system will be operated for a maximum duration of two years;

»  Continued operation and maintenance of the IRM groundwater recovery and treatment system
while the groundwater in the source area has significantly higher TCE concentrations than the

downgradient portion of the plume; and

*  Long-term monitoring of Site groundwater.

Figure 1-3 illustrates the relative location of the areas to be addressed as part of the remedial action,

including the locations of PW-1, IRM, and SVE systems.

1.5 Purpose/Description of Remedial Action Objectives

The remediation goals selected for the site in the Record of Decision are:

»  Mitigate the threat to surface waters by regulating TCE discharges from the lined cooling

pond through the existing SPDES permit;

e  Eliminate the potential for direct human ingestion of contaminated groundwater;

e  Mitigate the impacts of contaminated groundwater to the environment; and
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»  Provide for attainment of standards, criteria and guidance values for groundwater quality at

the limits of the area of concern to the extent practicable.

Ultimately, these remediation goals can be met by attaining the Remedial Action Objectives (RAOs)

identified in the FS.

The ROD’s selected remedial alternative for the Crosman facility was identified in the FS as being able
to meet the RAOs . This section identifies each of the RAOs and describes how each component of the

selected alternative will meet these RAOs.

*  RAO #1: Continued hydraulic control over the TCE containing groundwater to preclude off-

Site migration.

To prevent off-site migration of TCE containing groundwater, the operation of the existing

IRM and PW-1 systems will be continued. The operation of PW-1 results in hydraulic control

over the entire Site, thus eliminating the off-site migration of TCE. The IRM system, in
contrast, is primarily a source control remedy in that hydraulic control over groundwater in
the source area is provided by continued pumping at IRM-1, resulting in the prevention of
further downgradient movement of TCE from the source are.';l. These continued measures will

assure the RAO #1 will be met.
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*  RAO #2: Reducing groundwater concentrations of TCE.

To reduce the concentrations of TCE in the groundwater, the IRM system will continue in
operation while the groundwater in the source area has a significantly higher "l_“CE
concentration than the downgradient portion of the plume. In addition, full-scale operation of
a soil vapor extraction system to remove the moderate mass of TCE remaining in the vadose
zone soils will be implemented, thus minimizing the continued migration of TCE in the

vadose zone to the groundwater.
*  RAO#3: Reducing downward migration of TCE in the vadose zone to the groundwater.

As previously stated in RAO #2, to reduce the downward migration of TCE from the vadose
zone, the full-scale operation of a soil vapor extraction system to remove the moderate mass

of TCE remaining in the vadose zone soils will be implemented.

1.6 Report Organization

This RD/RA Work Plan for the Crosman facility has been organized into six sections. Following this
introductory section, Section 2 presents the remedial design for the selected remedy, which includes: a
soil vapor extraction system, the continued operation of the IRM groun&water recovery and treatment
system, and the continued operation of PW-1. The anticipated schedule for the remedial action is
presented in Section 3. Section 4 presents an Operation, Maintenance, and Monitoring (O, M & M) Plan
for the soil vapor extraction and IRM systems. Section 5 presents the Contingency Plan for these

remedial activities. The health and safety requirements for the operation of the SVE and IRM systems
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are presented in Section 6, and the Quality Assurance/Quality Control Plan is presented in Section 7.

Finally, the Citizen Participation Plan is presented in Section 8.
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2.0 Remedial System Design

2.1 General

This section of the RD/RA Work plan describes the remedial actions to be undertaken at the Crosman
facility to meet the RAO’s, as described in Section 1.5 of this Work Plan. The selected remedy
incorporates both newly designed remedial systems and existing recovery/treatment systems that have

been demonstrated as effective in meeting the RAOs established for the Site.

The Site remedy will consist of three operations, as described below:

*  Continued operation of the IRM groundwater recovery and treatment system. The IRM-1
system currently consists of a single groundwater recovery well, IRM-1, a submersible
groundwater pump, and a shallow tray air stripper, consisting of two trays. Groundwater is
pumped to and treated in the air stripper, and discharged to the Crosman storm sewer which
flows to the on-Site retention pond and ultimately discharges via Crosman’s SPDES outfall

#001.

»  The design, installation, and operation of a soil vapor extraction (SVE) system. The SVE
system design, based upon the results of a SVE pilot test, will address the moderate mass of
TCE remaining in the vadose zone soils in the source area. "l;he SVE system will collect
vapor-phase TCE from the vadose zone, and will remove the TCE with granular activated

carbon (GAC) prior to discharge of the air stream to the atmosphere; and

»  Continued operation of Crosman’s production well, PW-1, which is primarily used as a

supply for non-contact cooling water. Operation of PW-1 results in complete hydraulic
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control over the downgradient portion of the Site, and therefore ensures that the downgradient

component of the TCE plume is contained on-Site.

Each of these operations is described in the following sections.

22

Seil Vapor Extraction System

2.2.1 General

An aggressive SVE system design has been prepared by Terra Vac, of Westford, MA, and is
included as Appendix A. Results from the SVE pilot test performed in October 1996 by Terra Vac
were used to develop the full-scale SVE system design. For design of the full-scale system,
however, a blower with 50% greater power than that utilized in the pilot test (3 hp vs. 2 hp), was
selected to ensure extraction of residual TCE. This additional capacity, coupled with any
necessary operational/design enhancements, described below, will ensure that operation of the
SVE system will be more aggressive. The following discussion presents an overview of the SVE

system components. Appendix A presents a more detailed discussion of the system design.

222 Extraction Wells

The extraction well system consists of a nested SVE well cluster that contains two, 2" diameter
SVE extraction wells which were installed during the SVE pilot tc;,st. Each extraction well is
constructed of Schedule 40 PVC, and contains a ten-foot section of 0.02-inch slotted screen. They

are screened at depths of 15' to 25’ (VE-18), and 38' to 48' (VE-1D). Well construction details and

locations are presented in the Terra Vac Design Report (Appendix A).
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Each extraction well will be connected to a single extraction pipe that leads into a shed that houses
the SVE equipment. Each extraction well will be equipped with a throttling valve, a vapor
sampling port, a vacuum gauge, and a flow measuring port, all of which will be located inside the
equipment shed. Inside the building, each pipe will be manifolded to a common he_ader that will
convey extracted air and vapors through a water/vapor separator, carbon treatment drums, and
blower. The Terra Vac Design Report contains a more detailed description, including piping

schematics, of the piping system.

223 Piezometers

Three nested piezometer clusters were installed around the extraction well at radiuses of 10, 20,
and 32 feet from the extraction well. Each nested piezometer consisted of two, 1" diameter
Schedule 40 PVC casings, with a ten foot section of 0.02 inch slotted screen. The shallow
piezometers were installed at depths of 15' to 25' with the deep piezometers being installed at
depths of 38' to 48'. Piezometer construction details and locations are presented in Figure 5 and 3,
respectively, of the Terra Vac Design Report (Appendix A). Each of the piezometers was
constructed in such a manner that, if necessary, could be utilized as an extraction well although the
piezometer located in the center of the driveway (32' from the extraction well) cannot easily be

used for vapor extraction because of traffic interference.

224 Vacuum System

The vacuum system will consist of a blower, blower motor, system startup/shutdown controls, a
water/vapor separator, and a shed to house the equipment. The extraction blower will consist of a
3 hp regenerative blower rated for 100 scfm at 60" inches of water vacuum. It is powered by a 3.0

hp explosion proof motor, rated for use in Class I, Group D environments. The blower is
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controlled by a motor starter which will provide manual start and stop controls for the extraction
blower, and secures power to the blower in the event of a thermal overload or high water level in
the water/vapor separator. The water/vapor separator will remove entrained moisture from the
extracted vapor stream prior to the vapors entering the blower and carbon drums. The blower will
contain a float switch to shut off the blower in the unlikely event the water tank, which has a 40
gallon capacity, is full. Contained water can be manually drained into containers by opening a

bottom discharge valve. Water from the tank will be treated by the IRM system’s air stripper.

2.2.5 Air Purification System
2.2.5.1 System Design
Activated carbon will be utilized to remove TCE from the extracted vapors. Generally,
two, 200 Ibs. drums of coconut-shell based carbon will be utilized to remove TCE
vapors. These drums have a capacity to handle a maximum flow of 300 scfin and a
maximum vacuum of 62" of water. During initial start-up, however, the existing 600 Ibs.
carbon vessel initially used for the IRM system will be tied into the 2 drums. The
NYSDEQ, in their approval letter dated December 26, 1996, allowed Crosman to
disconnect this vessel from the IRM system. This will result in 1,000 lbs. of carbon to
be utilized as air pollution control during the initial operating period, when TCE removal
rates would be at their highest, allowing for the greatest‘ level of protection. Following
the full utilization of the 600 Ibs. carbon vessel, continued operations will utilize two,

200 Ibs. carbon drums as described above.
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2.2.5.2 Ambient Air Impact Evaluation

An ambient air impact evaluation was performed to fulfill the substantive requirements
for a NYSDEC air permit application. Because this remedial activity will be performed
under an Administrative Order on Consent, an actual air permit is not required, but the
technical requirements for an air permit will be fulfilled, as outlined in 6NYCRR Part

375-1.7.

Under NYSDEC Air Guide-1 (AG1), October, 1995, an ambient air quality impact
evaluation is required to estimate the potential effects air emissions would have on
surrounding ambient air. The ambient air quality impact evaluation for the SVE system

included the following steps:

1) Estimation of worst-case TCE removal rates;
2) Incorporation of assumed carbon removal efficiencies; and
3) Estimation of ambient air impacts using AG1 methodologies (basic cavity

impact analysis and the standard point source method).

Table 1 presents a summary table of the AG1 evaluation. A range of potential TCE

emission rates was evaluated, based on the expected range of TCE vapor-phase

concentrations to be encountered throughout system operation. It is anticipated that
initial operating conditions will have relatively high associated TCE vapor-phase
concentrations, with a fairly rapid drop in extracted TCE concentrations. In preparation
of this evaluation, it was assumed that the blower would operate at a capacity of 80 scfm

and that the carbon removal efficiency would be equivalent to 99%, which is anticipated
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to be feasible, given the relatively low (i.e., <1,000 ppm) vapor concentrations to be

encountered.

The AG1 evaluation demonstrates that the proposed two, 200 Ibs. carbon drums will
provide sufficient treatment for the air discharge to meet the technical requirements for

an air permit.

2.3 Groundwater Recovery and Treatment System

Two groundwater recovery systems are currently being operated at the Site. The IRM system consists of
an extraction well and air stripper to remove and treat source area groundwater. In addition to the IRM
system, Crosman also operates a production well, PW-1, which collects groundwater from the
downgradient portion of the Site primarily for use as non-contact cooling water in the building. The PW-
1 well provides Sitewide hydraulic containment of the downgradient portion of the TCE plume,
preventing off-site migration of TCE. Water pumped from PW-1 after use in the facility is discharged to
an on-Site retention pond, and then to a drainage swale via Crosman’s SPDES permit outfall #001. The
discharge at outfall #001 has been in compliance with the SPDES permit’s 10 ug/L discharge limitation
for TCE. The maximum detected concentration of TCE in outfall #001 has been 1.5 ug/L. Typically,

TCE concentrations at this outfall are below detections limits.

2.3.1 Groundwater Extraction Well IRM-1

The IRM system consists of a single recovery well, IRM-1, a low-profile air stripping unit, and
ancillary equipment (double-wall piping, valves, flow meters, etc.) contained within a pre-
constructed building enclosure. The system had previously utilized a GAC treatment bed for

treatment of released vapor-phase TCE. However, the GAC treatment bed was taken off line

u:\1997\crosman\00871554.rpt 15



because it was not needed, as approved by the NYSDEC in their letter dated December 26, 1996.
The system, which has been in operation since October 30, 1995, is primarily considered a source
control remedy, in that hydraulic control over the groundwater in the source area is provided by the
capture of groundwater immediately downgradient of the source area, effectively eliminating
continued migration of groundwater containing the highest concentrations of TCE. The IRM is a
continuous operation system with the intent of preventing further downgradient movement of TCE
from the source area. Following treatment, groundwater is discharged to the on-Site retention
pond. The IRM system is currently removing and treating groundwater at a rate of approximately
2 gallons per minute (gpm). Evaluation of the long-term operational requirements of this system
will be made based upon the positive benefits anticipated to be gained from operation of the SVE
system described in Section 2.2. Operation of the IRM system may be terminated upon
determination that no significant environmental benefit is being gained from its continued
operation. It is anticipated that operation of the SVE system will allow for the future

discontinuation of the IRM-1 operation.

232 Groundwater Extraction Well PW-1
Continued operation, maintenance, and monitoring of PW-1 will be an integral component of this
remedy. Several rounds of groundwater elevation monitoring performed over the last few years

have demonstrated that operation of PW-1 has maintained continued hydraulic control over the

Site, thus preventing off-Site migration of TCE. Off-site monitoring in MW-15 has also indicated

that TCE has not migrated off-Site.
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3.0 Remedial Schedule

Figure 3-1 presents a proposed schedule for the implementation of the remedial activities identified in
this Work Plan and post-remedial action activities associated with the approved remedy. This schedule
has been based upon certain assumptions regarding the work methods and procedures, anfi requirements
of the remedial alternative. Changes in this schedule may be required based upon unforeseen weather

conditions or other information not currently available at this time.
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4.0 Operation, Maintenance, and Monitoring Plan

4.1 General

This Operation, Maintenance, and Monitoring (O, M & M) Plan has been prepared to provide an
overview of the operations that will be undertaken to ensure that the remediation meets the requirements

of the RAOs, as described in Section 1.5 of this Work Plan.

4.2 Soil Vapor Extraction System

The operations and maintenance requirements for the SVE system are presented in Appendix A.
Operation and maintenance of the SVE system will include regularly scheduled visits by Terra Vac
personnel to monitor the system performance and to perform routine inspections and maintenance on the
system components. The O, M & M program will include equipment inspections, routine maintenance,
non-scheduled maintenance, flow/vacuum measurements, and VOC sampling/analysis. The
flow/vacuum measurements, and the VOC sampling/analysis components of the SVE operation have
been separated into two components: start-up operations and routine operations. The primary differences
between each phase of operations are the frequency and types of samples to be collected as part of

system operation and maintenance. These components are summarized below and discussed in more

detail in Appendix A.

4.2.1 System Start-up Operations
System start-up operations will be initiated following installation of the system. The start-up phase
of operations will include the first month of activities during which the long-term operating

parameters (i.e., flow rates, well head vacuums) will be established.
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The initial start-up of the SVE system will involve establishing flow rates in each extraction well
(VE-01D and VE-018S) in order to maximize system performance. Following this step, baseline
measurements of flow rates and vacuums will be collected at each of the piezometers, the
extraction well heads, and system influent. In addition, baseline TCE vapor samples will be
collected for analysis by organic vapor monitor (OVM) from each extraction well, and the post-

carbon vapor effluent.

The first month of operations will be the second phase of system start-up operations. Based on
data collected during the pilot test, a fairly rapid drop in TCE extraction rates is anticipated during
the first month of operation. In order to more accurately monitor the rate of TCE extraction,
during this period, more frequent monitoring of SVE system operations will be performed. This
will include collection of monitoring data at frequencies of 1, 7, 14, and 28 days after system start-
up. Vapor samples will be collected for TCE analysis by gas chromatograph (GC) from the
extraction wells, carbon midpoint, and discharge stack. In addition, flow and vacuum monitoring
will be performed for each extraction well. OVM measurements will also be made at each location
of vapor sampling, including the carbon influent. Measurements of subsurface vacuums will be
collected from each of the surrounding piezometers in order to establish the radius of influence.

Sampling and analysis procedures are presented in Appendix A.

4.2.2 Routine Operations

During routine operations, sample collection, flow monitoring, and vacuum measurements, will be
performed on the system on a monthly basis. During the first two months of routine operations,

the sampling protocols will be identical to those utilized during startup operations.
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Following the first two months of routine operations (months 2 - 3), the frequency of sample
collection for TCE analysis by GC of the carbon midpoint and effluent will be reduced to a
quarterly basis. Routine monthly monitoring of the carbon midpoint and effluent will still be
performed using an OVM. Samples from the shallow and deep extraction wells for TCE analysis
by GC will continue to be collected on a monthly basis. Flow and vacuum measurement
requirements will be identical to the protocols utilized for the first two months of routine

operations.

4.2.3 Quarterly Performance Review

In order to ensure optimal performance of the SVE system, a quarterly performance review of SVE
system operations will be performed. The quarterly review will allow for Crosman and NYSDEC
to evaluate SVE operations and make any required modifications to the system that may be
required. Additional quarterly performance reviews will be performed following subsequent three

month periods, if necessary. The quarterly performance review(s) will include the following:

»  Review of flow rates, estimate of radius of influence, TCE extraction rates;
. Extrapolation of TCE removal rates over time;
» A review of the presence of asymptotic removal rates, or that significant removal of TCE is

no longer occurring;

» Identification of potential enhancements to SVE system operations. These operations could
potentially include:
- Incorporation of additional extraction wells and/or piezometers;
- Recommendations for winterization of the SVE system, if necessary; and

Utilization of pulsing.
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424 Management of Treatment System Residuals

Treatment system residuals generated during SVE operations will consist of spent GAC and
condensate collected in the water/vapor separator. Spent GAC will be characterized, and
transported off-site for regeneration or treatment/disposal. Condensate collected in the
water/vapor separator will be drained into a drum or other appropriate container. The storage
container will be moved to the IRM system, where condensate will be pumped to the air stripper

via the IRM well influent line for removal of residual TCE prior to discharge to the retention pond.

4.3 IRM Groundwater Collection/Treatment System

The IRM system consists of a single recovery well, IRM-1, a low-profile air stripping unit, and a vapor
phase GAC treatment unit. The system has been in operation since October 30, 1995 and will be
operated and maintained in accordance with the manufacturer’s recommendations and the associated
Operations and Maintenance Manual prepared for the system. In addition, an annual cleaning and

maintenance will be performed on recovery well IRM-1. The cleaning and maintenance procedure will

include the following:

»  Removal of submersible pump, level probes and discharge piping within IRM-1;
e  Steam clean pump, probes, and piping followed by a wash using a solution of sodium

hypochlorite (1%) and water wash;

»  Surge and/or pressure jet IRM using a 1% solution of sodium hypochlorite and water;

*  Dechlorination of the waste sodium hypochlorite solution using a solution of sodium
thiosulphate (10%) and water prior to disposal via Crosman’s waste water pretreatment
facility; and

»  Reinstallation and start-up of equipment.
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4.4 PW-1 Operation

Groundwater is pumped via a submersible pump from production well PW-1 to two pressurized storage
tanks located within the manufacturing facility. The production well, which was installed in 1970 and is
located in the north central part of the Site, is a pressure demand type system and pumps at an overall
average flow rate of approximately 55 gpm, yielding approximately 80,000 gpd. In order to proactively
optimize operations and minimize significant down time, Crosman replaced the former well pump
shortly after identifying the presence of TCE in the groundwater. The former pump was an above grade
centrifugal pump. This pump was replaced with a deep well submersible pump which required less
maintenance and that could be more easily replaced or repaired if need be. A spare replacement pump
has also been purchased and is kept on-site to allow quick changeout in the event that current pump fails.

These procedures have reduced the potential downtime for PW-1 failure to a maximum of a few days.

Eighty to ninety percent of the water that is pumped from PW-1 is used as non-contact cooling water.
The water is pumped through a series of manifolds to manufacturing equipment (primarily air
compressors) located throughout the plant. The non-contact cooling water is then discharged to the
retention pond via the storm water drain system and ultimately discharge via Crosman’s SPDES Outfall
#001. The remainder of the water which is used in various production processes is discharged to

Crosman’s on-site wastewater pre-treatment plant prior to discharge to the local sanitary sewer.

4.5 Groundwater Monitoring Program
4.5.1 Interim Groundwater Monitoring Program
The interim groundwater monitoring program for the Site will include a Site-wide monitoring
program that includes those monitoring wells agreed upon by the NYSDEC and the New York

State Department of Health (NYSDOH). This initial monitoring program will be performed for a
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period of two years, and will include the semi-annual collection of groundwater samples from the

following monitoring wells:

s MW-5 s MW-9 e MW-10 * MW-11 (annually)
e MW-13 e MW-15 e MW-17 e MW-18
* MW-19 * PW-1

In addition, influent and effluent samples from the IRM system will be collected. Samples will be
analyzed for volatile organic compounds by USEPA Method 8240. Sample collection and QA/QC
protocols will be in accordance with procedures outlined in the RI/FS Work Plan, and utilized at
the Site during the ongoing groundwater monitoring program. A round was collected on March

24, 1997.

452 Long-Term Groundwater Monitoring Program

Following completion of SVE operations, a review of the interim groundwater monitoring program
will be made in order to design a long-term groundwater monitoring program. The review will
take into account SVE system operations, IRM system operations (if applicable), the operation of
PW-1, and results of the overall monitoring program in order to develop the long-term

groundwater monitoring program requirements.

4.6 Reporting Requirements
Performance evaluation of the SVE system will commence after initial start-up of the system. In
addition, continued evaluation of the effectiveness of the IRM and PW-1 systems will be conducted. For

the first two years, a letter report summarizing the operation of the IRM, PW-1, and SVE systems will be
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submitted to the NYSDEC on a quarterly basis. After the first two years, a letter report will be submitted
according to the schedule set during the design of the long-term groundwater monitoring program. As
applicable, the letter report will include those components relating to SVE system operations, as
identified in Section 4.2.3, in addition to the following information relating to the operatifm of the IRM

system, PW-1, and the groundwater monitoring program:

A summary of the water-level data obtained, including groundwater contour maps. The

effects of the PW-1 and IRM systems on the Site’s groundwater flow system will be
addressed;

e A summary of the groundwater quality conditions at the monitoring wells to be sampled as
described in Section 4.5 of this work plan;

* A summary of IRM influent and effluent analytical results, and overall removal efficiency;

o Identification of trends in the TCE concentration entering the IRM system;

* A summary of PW-1 influent analytical results and analytical results collected from the
SPDES discharge (continued compliance with the SPDES permit will be verified);

*  Recommended operational modifications will be presented, as necessary, for NYSDEC
approval including recommended modifications to the monitoring plan following the
completion of SVE operations; and

*  Evaluation of the need to continue operation of the SVE sys£em based upon identification of
asymptotic removal rates and that significant amounts of TCE are no longer being removed
by the system, and of the IRM based upon significantly higher concentrations of TCE in

source area groundwater no longer being present.
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5.0 Contingency Plan

5.1 General

This Contingency Plan was prepared to provide an evaluation for the contingency that the proposed
remedial system does not adequately address the Remedial Action Objectives presented ir_l Section 1 of

this Work Plan.

No contingency plan has been prepared for the soil media to be addressed as part of the SVE System
operation, since SVE system operations will be continued until it is determined that a sufficient mass of
TCE has been removed from the vadose zone. It has been agreed between Crosman and the NYSDEC,
however, that the SVE system will not be operated longer than a period of two years. In order to allow
for the prospect of shutdown of the SVE system even occurring prior to the end of the two year period,
the SVE system has been designed with sufficient extra capacity to incorporate additional extraction
points, if necessary. In addition, Crosman and the NYSDEC have agreed to review SVE operations on a
quarterly basis to ensure that operational enhancements can be incorporated into the system in an

expedient manner where appropriate.

5.2 Conditions of Implementation
This Contingency Plan will be implemented if the proposed groundwater recovery system fails to meet
the RAOs specified. A failure to meet the RAOs will be evaluated through scheduled groundwater

monitoring of selected on-site and off-site monitoring wells discussed in Section 4.5, Groundwater

Monitoring.

The following conditions, although unexpected, would trigger contingent operations.
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- Detection of increasing TCE concentrations in downgradient monitoring well MW-15, which

is located immediately off-site;

- TCE concentrations detected at or near the discharge limitation of 10 ug/L TCE contained in

Crosman’s SPDES permit.

- Decreased utilization of PW-1 due to a process change (i.e., utilization of a greater volume of
public water) or general reduction in process needs by Crosman which could impair hydraulic

control at PW-1.

5.3 Contingent Operations
Occurrence of any of the above contingent conditions would trigger an evaluation of potential contingent
operations to be undertaken. Based on the potential contingent conditions which may occur, the level of

contingent operations will vary. Contingent operations may include the following:

1)  Enhance PW-1 operations. This may include increasing the pumping rate of PW-1 through use of

operational modifications to Crosman’s water distribution system.

2)  Connect potentially impacted residents located downgradient of the site that are currently utilizing

private drinking water wells to the existing public water supply system.

Data collected during operation of the remedial system will be used to evaluate potential contingent

operations, if required. The feasibility and cost-effectiveness of potential contingent operations will be
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evaluated, with the results of the evaluation presented to the NYSDEC, with conclusions and

recommendations, for NYSDEC approval.

u:\1997\crosman\00871554.rpt 27



6.0 Health and Safety Requirements
This section presents the overall health and safety requirements to be employed during Site remedial
activities. There will be three basic activities performed as part of the remedy. Health and safety

requirements for each basic activity are presented below.

6.1 Soil Vapor Extraction System Operation
Installation and operation of the SVE system will be in accordance with Terra Vac’s Health and Safety
Plan, presented in the Terra Vac Remedial Design Report (Appendix A). Activities addressed under this

plan include system installation, operations, maintenance, and sampling activities.

6.2 IRM Performance Evaluation and Groundwater Monitoring
The IRM system is currently being operated and will continued to be operated by Crosman personnel

throughout the duration of this remedy. As in the past, Crosman personnel follow their internal health

and safety protocols in operation of this system. In addition, the system is checked quarterly by BBL

personnel.

6.3 Groundwater Monitoring

Groundwater monitoring will be performed by BBL throughout the duration of this remedy.

Groundwater monitoring will be performed in accordance with BBL’s existing Health and Safety Plan

for the Site, which has been in place for the RI and subsequent groundwater monitoring activities.
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7.0 Quality Assurance/Quality Control

7.1 SVE System Operations

Appendix A presents the Quality Assurance/Quality Control (QA/QC) Plan for the SVE system

operation.

7.2 Groundwater Monitoring

QA/QC procedures for the groundwater monitoring program will be consistent with current QA/QC

procedures utilized during the previous groundwater monitoring events performed at the Site. QA/QC

for the groundwater monitoring events has been in accordance with the RI/FS Work Plan, with the

exception that independent data validation is no longer performed on collected samples as approved by

the Department. In general, QA/QC requirements for the Site include collection of the following QA/QC

samples during each sampling event:

“ QA/QC Sample Frequency “
Trip Blank one per day "
Field Blank 5%
Duplicate 5%
Matrix Spike/Matrix Spike 5%
Duplicate
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8.0 Citizen Participation Plan

The purpose of this plan is to present the means by which the proposed remedial activities will be
communicated to nearby residents, and the mechanism by which public comments are evaluated.
Throughout the investigatory and remedial activities at the Site, Crosman has been very proactive in
communicating these activities with the nearby residents. Crosman has held public meetings at the
Crosman facility to communicate activities and to identify concerns of residents. Crosman’s philosophy
of maintaining open communications with its neighbors has resulted in general acceptance of proposed

activities at the Site.

It is the goal of Crosman to maintain continued communication during remedial activities at the Site. To
maintain this communication, the existing procedures that have been utilized to inform the public of Site
investigatory/remedial activities will continue. A copy of each report submitted to NYSDEC under this
program will be sent to the Town Clerk’s office, and be made available to the public for review. In
addition, a notice for public comment will be sent out prior to the SVE system and/or IRM system
operations being terminated. If required, a public meeting will be held to discuss the rationale for

shutting down specific systems.
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