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- This Focused Feasibility Study (FFS) has been prepared to evaluate potential remedial alternatives to
address the chemicals of concern identified in the soils and ground water at the Robintech/Compudyne, Inc.
- (Robintech) site located in Owego, New York. This FFS Report has been prepared in accordance with the
Consent Order (Case No. A701518809) entered into between Hadco Corporation (Hadco) and the New
York State Department of Environmental Conservation (NYSDEC) effective February 8, 1989; and with

the United States Environmental Protection Agency (USEPA) guidance document "Guidelines for
Conducting Remedial Investigations and Feasibility Studies Under the Comprehensive Environmental
- Response Compensation and Liability Act (CERCLA)"; the NYSDEC "Technical and Administrative
Guidance Memorandum (TAGM) for the Selection of Remedial Actions at Inactive Hazardous Waste Sites";
and applicable provisions of the National Oil and Hazardous Substances Pollution Contingency Plan (NCP)

contained in 40 CFR 300.
- This FFS identifies and preliminarily screens remedial alternatives to address soils and ground water. Each
identified alternative is described technically and preliminarily screened with respect to effectiveness and
- implementability. Alternatives that were retained after the preliminary screening process were described
in detail and then evaluated on the basis of their ability to meet each of the seven criteria presented in the
- NCP. Based on this evaluation, a cost-effective remedial alternative for the Robintech site was
recommended.
N Applicable or Relevant and Appropriate Requirements (ARARs)

Applicable or Relevant and Appropriate Requirements (ARARs) were identified for each soil and ground-
water alternative in accordance with the guidelines, criteria, and considerations set forth in the NYSDEC
- "Technical and Administrative Guidance Memorandum: Guidelines for Remedial Investigations/Feasibility
Studies," dated March 31, 1989 and in accordance with the NCP.

The primary ARARs identified for the Robintech site included: the Resource Conservation and Recovery
Act (RCRA) regulated levels for toxic characteristic leaching procedure (TCLP) constituents, as outlined

- in 40 CFR 261; and the NYSDEC Class GA ground-water quality standards delineated in 6NYCRR Part
703.
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Remedial Action Objectives (RAOs)

Remedial action objectives (RAOs) for the Robintech site were developed based on the findings of the risk
assessment (RA) and/or ARARs. The RA concluded that the environmental media that may affect human
health are the subsurface soils in the vicinity of the former chemtical storage area and the ground water
beneath the site. In addition, chemical concentrations in excess of their respective NYSDEC Class GA
ground-water standards were detected in ground-water samples collected from monitoring wells in the
vicinity of the Robintech site.

To achieve protection of human health and the environment, RAOs were developed for the soil beneath
the former chemical storage area and the ground water for the Robintech site. The following four RAOs
were identified for the soil beneath the former chemical storage area:

+ Limit potential inhalation of dust from soils by on-site workers during excavation activities;

¢ Minimize the migration of chemicals of concern that could result in further degradation of ground-water
quality;

¢ Meet NYSDEC soil cleanup objectives for organic constituents for protection of ground-water quality;
and

« Remediate inorganic constituents in the soil to "background concentrations."
For the ground water, three RAOs were identified. These RAOs included:

» Reduction of potential human health risks associated with ingestion of ground water containing
constituent concentrations that exceed NYSDEC Class GA ground-water standards;

o Attain NYSDEC Class GA ground-water standards at the downgradient site boundary in both the
overburden and bedrock for constituents attributable to the Robintech site; and

¢ Minimize horizontal and vertical migration of the ground-water plume located beneath the Robintech
site.

These objectives were used as a basis for developing and screening remedial alternatives.
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Identification and Preliminary Screening of Remedial Alternatives

Remedial alternatives were developed for source area soils and ground water at the site. Nine soil remedial
alternatives were identified and preliminarily screened. Of the nine soil remedial alternatives, four were
eliminated because they would not satisfy the preliminary screening criteria of effectiveness and/or
implementability. The five soil remedial alternatives retained for further evaluation were as follows:

e No-Action;

e Limited Action;

¢ Vapor Extraction;

« Stabilization/Solidification; and

» Off-Site Disposal at a Permitted Landfill.

Six ground-water remedial alternatives for the site were identified and preliminarily screened. Of these six
alternatives, three were eliminated because they would not adequately satisfy the preliminary screening
criteria of effectiveness and/or implementability. The three ground-water alternatives retained for further
evaluation included:

» No-Action

o Limited Action; and
¢  Ground-Water Withdrawal and Treatment.

Detailed Evaluation of Remedial Alternatives

Based on the results of the preliminary screening, remedial alternatives for these two media were retained
for detailed evaluation to form the following comprehensive remedial alternatives for the Robintech site:

s Alternative 1: No-Action;
o Alternative 2: Ground-Water Withdrawal and Treatment;
« Alternative 3: Soil Vapor Extraction, and Ground-Water Withdrawal and Treatment; and

e Alternative 4: Off-Site Disposal of Soil at a Permitted Facility, and Ground-Water Withdrawal and
Treatment.
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These remedial alternatives retained after the preliminary screening process were described in detail to

provide the information necessary for implementing the alternative, and then evaluated against the following
seven NCP evaluation criteria:

¢ Short-Term Effectiveness;

¢ Long-Term Effectiveness;

» Reduction of Toxicity, Mobility, or Volume;

e Implementability;

¢ Compliance with ARARs;

e Overall Protection of Human Health and the Environment; and
¢ Cost.

All of the alternatives (except No-Action) would meed the RAOs for the Robintech site, except for
complete restoration of the bedrock due to current technical limitations for remediation of the possible
dense non-aqueous phase liquids (DNAPLs) in the fractured bedrock. However, all the alternatives (except
No-Action) involve pumping of the overburden which would be expected to reduce downward plume
migration into the bedrock. Additionally, there are no known receptors of the bedrock ground water.
Therefore, even if complete restoration of the bedrock is not achieved, Alternatives 2, 3, and 4 would be
protective of human health.

In accordance with NCP and NYSDEC guidance, the estimated duration used in this FFS is limited to 30
years. This implementation period would not be expected to decrease appreciably below the estimated 30
years, even if the source area soils were treated using a Soil Vapor Extraction (SVE) system (Alternative
3) or if they were excavated (Alternative 4), because the entire saturated overburden beneath the site would
continue to act as a source. Thus, implementation of the alternatives which provide for reduction in volatile
organic compound (VOC) mass within the unsaturated zone of the overburden would not be expected to
reduce the duration of the ground-water component of these alternatives to less than 30 years. This
timeframe may be reduced should future development of remedial techniques provide a method of
effectively addressing both soil and ground water impacted by DNAPL and residual chemicals within the
saturated zone. Thus, it is recommended that a review of available ground-water remedial techniques be
conducted every five years to determine if a remedial technique may be implemented at the Robintech site
to cost-effectively reduce the overall duration for the selected remedial alternative.

All of the remedial alternatives (except No-Action) would be designed and implemented to meet ARARs.
However, complete restoration of the bedrock was determined to be technically impracticable using currently
available remedial techniques due to the potential presence of DNAPLSs, in conjunction with the complex
nature of fractured bedrock beneath the site. Thus, it is also recommended that a review of available
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remediation techniques be conducted every five years to determine if a remedial technique could be
implemented at the Robintech site to achieve ARARs.

Recommendation

Based on the comparative analysis, Alternative 2: Ground-Water Withdrawal and Treatment is the most
cost-effective alternative capable of satisfying the seven evaluation criteria and meeting the RAOs for the
site. Therefore, Alternative 2 is the recommended remedial alternative for treatment of the chemicals of
concern at the Robintech site.
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1.0 - Introduction 7

This FFS has been prepared, at the request of the Hadco Corporation (Hadco), to evaluate potential
remedial alternatives to address the chemicals of concern identified in soil and ground water at the
Robintech/Compudyne, Inc. (Robintech) site located at 1200 Taylor Road in Owego, New York. This FFS
was performed in accordance with the Consent Order (Case No. A701518809) entered into between Hadco
and the New York State Department of Environmental Conservation (NYSDEC) effective February 8, 1989.
The elements of the FS were detailed in the Remedial Investigation/Feasibility Study (RI/FS) Work Plan
prepared by Groundwater Technology, Inc., dated April 5, 1990, and modified by the RI/FS Work Plan
Addendum dated July 26, 1991, prepared by Blasland & Bouck Engineers, P.C. (Blasland & Bouck).
Blasland & Bouck also implemented supplemental RI activities to address data gaps based on the results
of the initial RI activities. The RI Report and Supplemental RI Report were submitted to the NYSDEC
in December 1992 and November 1993, respectively.

This FFS is based on the information provided in the aforementioned reports and is prepared in accordance
with the following:

o The United States Environmental Protection Agency’s (USEPA's) document entitled, "Guidelines for
Conducting Remedial Investigations and Feasibility Studies Under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA)";

e Applicable provisions of the National Oil and Hazardous Substances Pollution Contingency Plan (NCP)
regulations contained in 40 CFR Part 300; and

¢ The NYSDEC's "Technical and Administrative Guidance Memorandum for the Selection of Remedial
Actions at Inactive Hazardous Waste Sites."

1.1 Purpose and Organization of Report

The purpose of this FFS is to identify and evaluate remedial alternatives that are applicable to specific site
conditions, protective of human health and the environment, and consistent with CERCLA regulations. The
overall focus of the FFS is to recommend an appropriate remedial alternative that satisfies remediation
objectives cost-effectively.

This FFS Report has been organized into six sections: Section 1.0 - Introduction, provides background
information for the site and summarizes the results of the RI; Section 2.0 - Development of Applicable or
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Relevant and Appropriate Requirements (ARARs), identifies the ARARs that will govern the development
and selection of remedial alternatives; Section 3.0 - Remedial Action Objectives, summarizes the risk
assessment (RA) and identifies remedial action objectives (RAOs) for the Robintech site; Section 4.0 -
Identification and Preliminary Screening of Remedial Alternatives, presents the identification and

preliminary screening of alternatives that have the potential to meet the RAOs; Section 5.0 - Detailed
Evaluation of Remedial Alternatives, presents a detailed description and screening of the alternatives
retained by the preliminary screening process; and Section 6.0 - Comparative Analysis of Remedial
Alternatives, presents the recommended remedial alternative for the Robintech site.

1.2 Site Background

This section provides background information on the Robintech site, including a description of the site, its
history, and the findings of previous investigations.

1.2.1 Site Description

Portions of the Hadco facility, located at 1200 Taylor Road in the Town of Owego, New York (Figure 1),
are listed as a Class 2 Inactive Hazardous Waste Storage Site by the NYSDEC (Site No. 754007) as the
Robintech/Compudyne, Inc. site. The facility, as a whole, occupies a property of approximately 17.3 acres,
which is bordered to the south by a municipal sewage treatment plant. The land to the west of the site
is undeveloped, while the land to the north and east has been developed for industrial use. The facility
located immediately east (the Broadway Building) of the Robintech site is leased by IBM. In addition,
IBM owns and operates a large facility further to the east of the Robintech property. A complex of
buildings, referred to as the Victory Plaza, is located northeast of the Robintech site. Previous
investigations performed at the Victory Plaza and at the large IBM facility have shown the presence of
dissolved organic constituents in the ground water underlying these sites. In addition, testing at the
adjacent Broadway Building facility has identified the presence of trichloroethene (TCE) in the former
septic system. Given their location hydraulically upgradient of the Robintech site, these facilities are
potential off-site contributors to the dissolved constituents observed underlying the Robintech site. The
location of the Robintech site in relation to these surrounding facilities is illustrated on the site vicinity
map, presented as Figure 2.

1.2.2 Site History

A discussion of the site history of the Robintech site, included in the RI/FS Work Plan, detailed the past
ownership and activities at the site. In summary, the original property was subdivided from the Taylor
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family farm in 1956 and sold to Mr. George Warneke. Mr. Warneke sold the property within six months
to the Owego Development Co., which soon developed this and surrounding properties for industrial use.

The property was then leased to Mutual Design, which operated the first manufacturing operation at the
facility through 1970. Robintech, Incorporated (Robintech), now known as Compudyne, Inc. (a subsidiary
of Compudyne Corporation), owned and operated this facility from 1970 through 1979, and expanded the
facility in 1975 and again in 1977. The Robintech facility and the original 3.6-acre parcel of land it
occupied were purchased by Hadco in 1979. Discharges of the identified constituents occurred during
Robintech’s operations.

Hadco increased the size of the site to its current size of 17.3 acres through the purchase of two adjacent
parcels of land in 1981 (4.5 acres) and in 1984 (9.2 acres). Since acquiring the site, Hadco has expanded
the facility five times, including two expansions in 1983, an addition in 1984, another in 1985, and another
in 1990/1991. A sixth expansion of the facility is currently under construction. A separate building was
also constructed south of the main facility to house an on-site biological wastewater treatment system.

1.2.3 Previous Investigations

The previous investigations implemented at the site have included: a Preliminary Site Evaluation; a
Phase I Hydrogeologic Investigation; a Phase II Hydrogeologic Investigation; a Supplementary
Hydrogeologic Investigation; and the performance of an initial RI task associated with the establishment
of a site-specific Project Compound List (PCL).

The PCL developed for the Robintech site identifies the types of chemical compounds within soil and
ground water at the site, and specifies the analytical procedures required to quantify their concentrations
(Groundwater Technology, Inc., 1991). The PCL for this site includes analyses for volatile organic
compounds (VOCs) by NYSDEC Method ASP 89-1; and priority pollutant metals plus seven site-specific
inorganic compounds (i.e., aluminum, cobalt, iron, magnesium, manganese, sodium, and vanadium) by
NYSDEC Method ASP CLP-M.

As part of previous investigations, a network of sixteen monitoring wells (MW-1 through MW-15, and
MW-17) was installed at the locations indicated on Figure 3. The ground-water analytical results from
these investigations have shown dissolved volatile organic constituents in the ground water underlying the
Robintech site.
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1.3 Remedial Investigation Summary

The scope of the initial RI activities involved installation and testing of 16 additional monitoring wells,
including four shallow overburden wells (MW-19, MW-25, MW-31, and MW-33); eight deep overburden
wells (MW-18, MW-23, MW-24, MW-26, MW-27, MW-29, MW-30, and MW-32); and four bedrock wells
(MW-20, MW-21, MW-22, and MW-28). The initial RI activities also included 18 soil borings to evaluate
the nature and extent of contamination within the suspected source areas; collection of nine surface soil
samples in the vicinity of selected monitoring wells; surface water and sediment sampling of Barnes Creek;
the performance of a vapor extraction pilot test near the former chemical storage area; the installation and
pump testing of the recovery well PW-3; and the performance of an RA. The results of the initial RI
activities are detailed in the "Remedial Investigation Report, Hadco Corporation, Owego, New York," dated
December 1992.

The supplemental RI activities performed at this site involved: drilling eight additional soil borings to
complete the characterization of the source area; installation of an additional vapor extraction well;
performance of a Phase II vapor extraction pilot test; collection and analysis of sediment samples'from the
wetland area downgradient of the site; and resampling of selected monitoring wells. The results of these
additional investigation activities are detailed in the "Supplemental Remedial Investigation Report," dated
November 1993.

This section summarizes the following information obtained during the RI:
« Physical site characteristics;
e Chemicals of Concern in Environmental Media; and

o Interim Remedial Measures (IRMs).

1.3.1 Physical Site Characteristics

This section, which presents a summary of the physical characteristics of the site based on the results of
the RI and previous investigations, is subdivided according to topographic settirig and surface water
drainage, site geology, and site hydrogeology. Each of these aspects of the physical site characterization
is summarized below and discussed in detail in Section 3.0 of the RI Report.
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Topographic Setting and Surface Water Drainage

The Robintech site is located on the northern side of the Susquehanna River Valley, which is oriented
generally east-west in the site vicinity. The site consists of 17.3 acres of primarily open land in a mixed
commercial/industrial land use area. Just to the north of the site, the valley walls slope steeply, and the
land surface continues to slope to the south across the site. However, the slope is noticeably less steep
across the southern portion of the site. The topography in the facility vicinity is shown on Figure 1.

The Robintech site is located in the northern slope drainage area of the Susquehanna River (see
Figure 1). The Susquehanna River is within approximately one mile of the site and drains an area of
approximately 4,200 square miles in the reach near Owego [United States Geological Survey (USGS)
1992]. The NYSDEC best usage classification for the Susquehanna River within a two-mile radius of
the site is Class B (NYSDEC 1992). The best usages of Class B waters are primary and secondary
contact recreation and fishing; the water quality is suitable for fish propagation and survival (reference
6NYCRR Part 701). The Susquehanna River supports fishing and provides other recreational
opportunities in the Owego area.

Barnes Creek, the closest surface water to the site, is within 100 yards of the eastern site boundary (see
Figure 1). This creek is subject to much seasonal variation in stream flow regime, and discharge reflects
precipitation events in the reach near the site. The NYSDEC best usage classification for Barnes Creek
in the reach adjacent to the site is Class C (NYSDEC 1992). The best usage of Class C waters is
fishing, and the water quality is suitable for primary and secondary contact recreation, although other
factors may limit their use for these purposes (reference 6NYCRR Part 701).

A more detailed discussion of surface water resources in the vicinity of the site was presented in the
Fish and Wildlife Impact Analysis, presented in Section 5.2 of the RI Report.

Site Geology

The geologic conditions in the immediate site vicinity have been characterized based on the observations
of materials encountered during the drilling of monitoring wells at this site during RI activities, as well
as through the evaluation of the geologic logs generated during the previous investigations.

The materials encountered in the overburden vary considerably across the site. The near-surface
" materials encountered across the majority of this site consist of glacial outwash deposits composed of
sand and gravel, with varying degrees of silt.
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Underlying these glacial outwash deposits is a very compact basil till unit composed predominantly of

silt, sand, and gravel. This glacial till was encountered above the bedrock at a majority of the drilliug
locations. Due to the relatively low permeability of the till materials, the upper surface of this till unit
could act as a surface upon which DNAPLs may be perched.

The bedrock unit encountered immediately below the overburden deposits beneath this site consists of
interbedded layers of siltstone and fine sandstone. The average depth to bedrock ranges from
approximately 60 feet below ground surface (bgs) near the facility to over 90 feet bgs near the southern
property boundary.

Site Hydrogeology

The ground-water bearing units of concern to this investigation include the saturated overburden
materials, as well as the upper zone of the bedrock. The glacial outwash deposits, which predominantly
form the water-bearing materials in the overburden beneath this site, range in thickness from
approximately 35 feet beneath the facility to over 80 feet under the southern property boundary.

Both ground-water bearing units beneath the Robintech site (i.e., the saturated overburden materials
and the upper zone of the bedrock) are classified as GA by the NYSDEC, indicating that the best
potential use of these ground waters is as a source of drinking water (reference 6NYCRR Part 701).
Ground-water downgradient from the site (principally from the saturated materials in the shallow
overburden) is used for domestic purposes.

To evaluate ground-water movement beneath this site, several rounds of water level measurements were
recorded as part of the RI. These data indicate that ground water in the overburden generally flows
from northeast to southwest beneath the site in both the shallow and deep zones of this formation.
However, a greater westerly component of flow appears to exist in the shallow zone as compared to the
deep zone. The direction of the ground-water flow within the bedrock also appears to be generally
toward the southwest (i.e., toward the Susquehanna River).

At monitoring well cluster locations, the ground-water elevations in the shallow versus in the deep
overburden wells, as well as the ground-water elevations in the overburden versus in the bedrock wells,
were compared to determine the vertical hydraulic gradients across the site. These measurements
indicate minor vertical gradients that vary in direction beneath the site, suggesting that horizontal
gradients are the principal hydraulic gradients influencing ground-water flow beneath the Robintech site.
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In-situ hydraulic conductivity tests (slug tests) were performed on eight of the monitoring wells (i.e.,
MW-18, MW-20, MW-21, and MW-23 through MW-27) to further characterize the various water-
bearing materials (see Figure 3 for monitoring well locations). The hydraulic conductivity values

calculated for the deep overburden materials ranged from 2.3E-04 centimeters per second (cm/sec) to
1.7E-02 cm/sec. The hydraulic conductivity of the bedrock unit monitored by MW-20 was estimated to
be 8.3E-04 cm/sec, based on the slug test performed in this well. These results suggest that the glacially
deposited outwash deposits predominantly forming the saturated materials in the overburden are
moderately to highly conductive. The bedrock also appears to be moderately conductive, based on these
slug test results.

To further evaluate the hydraulic characteristics of the overburden unit underlying the site, a pump test
was performed on the new 4-inch diameter recovery well (PW-3) installed during the RI (see Figure 3
for the location of PW-3). Based on a review of the pump test data, the transmissivity of the deep
overburden materials in which PW-3 is screened was estimated to range from 1200 to 1900 gallons per
day per square foot (gal/day/sq. ft). The overall hydraulic conductivity of the overburden was estimated
to range between 9.9 E-04 cm/sec and 1.6 E-03 cm/sec. The storativity of the deep overburden materials
was estimated to range between 3.8 E-03 and 4.3 E-05. A detailed discussion of the PW-3 capture zone
simulation modeling performed as part of the RI is presented in Appendix A.

1.3.2 Project Compound List (PCL) Chemicals in Environmental Media

The following summarizes the PCL chemicals detected in the soil, ground water, and surface water and
sediment at the Robintech site. More detailed information regarding the characterization of the
environmental media at the Robintech site was presented in Section 4.0 of the RI Report.

Subsurface Soil

The results of the RI indicate that a primary source of PCL chemicals at the Robintech site is present
in the soil beneath the former chemical storage area, which is now the clean room. Previously, this
area was reportedly a dirt-floored building that was located beyond the original facility. During
subsequent facility expansions conducted in 1975 by Robintech, the portion of the facility in which the
clean room is currently located was constructed over the former chemical storage area.

A total of 24 soil borings were installed in or near the former chemical storage area to characterize the
physical and chemical nature of the subsurface soil. The boring locations are presented on Figure 4.
These soil borings were generally installed to the top of the water table and were continuously sampled
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for the entire boring depth. The total depth of the soil borings in this area ranged from 6 feet to 9 feet
bgs.

The subsurface soils in the former chemical storage area are composed of sand and gravel, with varying
degrees of silt. The results of the grain-size distribution analyses performed on the subsurface soil
samples collected as part of the RI, are summarized in Table 1-1. Additionally, the near subsurface soil
in this area (from ground surface to a depth of approximately 5 to 10 feet bgs) is native fill material,
most likely from construction activities associated with the 1975 facility expansion.

To facilitate characterization of the extent of the PCL chemicals in the subsurface soil beneath the
former chemical storage area, organic vapor measurements were obtained (using an OVA or PID) as
soil samples were recovered from the borings. The results of the organic vapor measurements were
presented in the soil boring logs contained in Appendix A of the RI Report. In general, higher
concentrations of organic vapors [up to 5,527 parts per million (ppm)] were detected below the 4-foot
depth interval. Above this depth interval, organic vapor concentrations were generally less than 100
ppm. Based on the organic vapor measurements, one soil sample was selected for laboratory analysis
from each of the borings. - The concentrations of organic and inorganic constituents detected in the
subsurface soil samples collected to evaluate the former chemical storage area are presented in Tables
1-2 through 1-5.

The subsurface soil analytical results indicate that the source of VOCs is generally centered around soil
boring VE-2. Elevated concentrations of several VOCs, primarily TCE (TCE), 1,1,1-trichloroethane
(TCA), methylene chloride, 1,1-dichloroethene (1,1-DCE), tetrachloroethene (PCE), toluene, and total
xylenes, were detected in the soil samples collected from these borings. |

Consistent with the organic vapor measurements collected during the installation of the soil borings,
elevated concentrations of organic contaminants were generally detected below the 4-foot depth interval.
For example, the soil samples collected from the 2- to 4-foot depth interval and from the 4- to 6-foot
depth interval from VE-2 contained 0.013 ppm and 5,300 ppm TCE, respectively. It is likely that the
relatively unimpacted near subsurface soils (from ground surface to approximately 4 feet below ground
surface) are attributable to construction activities (e.g., compaction, grading, excavation, etc.) associated
with facility expansion activities.

The concentrations of most inorganic constituents detected in the subsurface soil samples from the
former chemical storage area were within the common range for central New York State. However,
the range of concentrations of both chromium (18.8 ppm to 3,490 ppm) and copper (18.8 ppm to 2,680
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ppm) was above the common range of New York State background concentrations (see Section 4.2 of
the Ri Report).

Ground Water

The analytical results of the ground-water samples collected from the monitoring wells located on and
adjacent to the Robintech site (Figure 3) indicate the presence of organic and inorganic constituents
at concentrations exceeding NYSDEC Class GA ground-water standards. The concentrations of organic
and inorganic constituents detected in the ground-water samples collected as part of the RI are
presented in Tables 1-6 through 1-11.

The organic constituents detected in the ground-water samples include a number of a halogenated
VOCs, principally TCE, TCA, and DCE, and several aromatic hydrocarbons, including toluene,
ethylbenzene, and xylenes. The principal source of VOCs for the ground water beneath the Robintech
facility appears to be located near the former chemical storage area. Ground-water samples collected
from the shallow overburden monitoring well located immediately downgradient of the former chemical
storage area (MW-19) consistently contained the highest concentrations of TCE (up to 630 ppm). The
concentrations of TCE detected in the ground-water samples collected from MW-19 were nearly 50%
of the solubility of TCE in water, suggesting the possible presence of dense non-aqueous phase liquids
(DNAPLs) in the vicinity of the former chemical storage area.

The extent of VOCs detected in the ground water extends horizontally the length of the site and
vertically into the bedrock formation underlying the site. However, the high VOC concentrations
detected near the former chemical storage area appear to attenuate downgradient of the site (i.e., much
lower concentrations of VOCs were detected in the ground-water samples from monitoring wells located
downgradient of the site).

Several inorganic constituents (including beryllium, chromium, copper, lead, and zinc) were detected
in ground-water samples at concentrations which exceed their respective NYSDEC Class GA ground-
water standards and are not indicative of upgradient ground-water conditions. The detection of
chromium and copper in the soils from the former chemical storage area (at concentrations above the
expected common range for central New York State) may indicate that the soils in this area are a
contributing source of these inorganic constituents in ground water. The source(s) of the other
inorganic constituents of potential concern in the ground water (i.e., beryllium, lead, and zinc) has not
been identified. However, all ground-water samples submitted for inorganic analysis as part of the RI

were unfiltered.
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In an unfiltered sample, the turbidity in the ground-water sample prevents accurate quantification of

the analyte concentration. The analyte sorbs to the suspended particles in the ground-water sample,
and will be measured and reported as the detected concentration reported in ground water (i.e., the
analyte concentration reported in unfiltered ground-water samples may be more reflective of
concentrations for the particulate matter present in the ground water and therefore is not representative
of actual ground-water quality). Thus, strict application of ground-water standards to unfiltered samples
may not be appropriate.

Surface Water and Sediments

The Rl included the collection of surface water and sediment samples from four locations along Barnes
Creek for the purpose of evaluating the potential impacts to surface water quality from the Robintech
site. Figure 3 presents these sample locations. The RI also included the collection of two sediment
samples from the wetlands downgradient of the site to evaluate the potential for the site to have
impacted these wetlands. The locations of the two wetlands sediment samples are presented on
Figure §.

The results of the analyses performed on the surface water and sediment samples are presented in
Tables 1-12 and 1-17. The results of the analyses performed on the surface water and sediment samples
indicate that the Robintech site is not adversely impacting Barnes Creek. The concentrations of
inorganics detected in the samples collected adjacent to and downstream of the Robintech site are
generally consistent with the concentrations detected in the samples collected upstream. With respect
to the organic compounds, TCE was detected below the contract required detection limit (but above
the instrument detection limit) in the upstream surface water sample, indicating a source of TCE
upstream of the Robintech site, and only trace concentrations (i.e., less than the method detection limit)
of several volatile constituents were detected in the sediment samples.

The results of VOC analyses performed on the wetlands sediment samples show no indication of the
presence of VOCs in the sediment. The results of the inorganic analyses show concentrations of
chromium ranging from 683 to 790 mg/kg, copper ranging from 8.3 to 162 mg/kg, and zinc ranging from
48 to 102 mg/kg. The detected concentrations of both chromium and copper were elevated in
comparison to the range of concentrations found in background soil. The source of these inorganics
has yet to be identified. Potential sources located in the vicinity of these wetlands include the Town
of Owego POTW property, the Broadway Building located to the northeast, as well as the Robintech
site located north of the POTW property. Because the source of these inorganics has yet to be
identified, the wetlands sediment is not addressed by this FFS.
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1.3.3 Interim Remedial Measures (IRMs)

An Interim Remedial Measure (IRM) was implemented at the site (October 1993) to begin remediating
VOC:s in the ground water downgradient of the source area. The IRM, which consists of ground-water
extraction and treatment, as described below, will be operated until a final ground-water remedial
alternative is implemented.

The interim ground-water extraction and treatment system consists of the following:
o Extraction of ground water from monitoring well PW-3 at a flow rate between 10 to 12 gallons per
minute (gpm). The location of PW-3 and the expected ground-water capture zone are shown on
Figure 6;

¢ On-site treatment of the extracted ground water using a low profile, shallow tray air stripper; and

¢ Discharge of the treated effluent to the Town of Owego’s Publicly Owned Treatment Works
(POTW).

The treated effluent must meet the following pretreatment limits established by the POTW:

Total VOCs 2.13
Copper 5.0
Lead 0.5
Nickel 2.0
Tin 2.5

In addition, the treated ground water is monitored for pH, suspended solids, and oil and grease, in
accordance with Hadco’s existing POTW discharge permit.

Because the concentrations of inorganics in the influent will not exceed the pre-treatment standards,
inorganics are not treated prior to discharge. The on-site ground-water treatment system was designed
to ensure compliance with the Town of Owego’s pre-treatment limit for total VOCs of 2.13 ppm.
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20 Development of ARARs - LZ? ,‘

2.1 General

This FFS was conducted in accordance with the guidelines, criteria, and considerations set forth in the
NYSDEC Technical and Administrative Guidance Memorandum (TAGM) Number 4025 entitled
“Guidelines for Remedial Investigations/Feasibility Studies" dated March 31, 1989 (which references the use
of USEPA guidance when conducting state work) and the National Contingency Plan (NCP). Consistent
with the USEPA's framework is the requirement that remedial actions must comply with ARARs. This
section describes the ARARSs that have been identified for the Robintech site.

2.1.1 Definition of ARARs

"Applicable requirements" are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or state law that
specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance.

“Relevant and appropriate” requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under federal or
state law that, while not "applicable" to a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstances at a site, address problems or situations sufficiently similar to those
encountered at the site that their use is well suited to the particular site or actions at the site.

The USEPA has also identified certain guidance as "to-be-considered" (TBC) material. TBCs are non-
promulgated advisories or guidance issued by federal or state government that are not legally binding and

thus do not have the status of potential ARARs.

2.1.2 Types of ARARs

The NYSDEC has provided guidance on the overall application of the ARARs concept in the RI/FS
process. More specific guidance on compliance with ARARs has also been provided by the NYSDEC.
ARARSs are to be progressively identified and applied on a site-specific basis as the RI/FS proceeds. The
potential ARARSs considered for the potential remedial actions identified in this FFS were categorized
into the following NYSDEC-recommended classifications:
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Chemical-Specific ARARs - These ARARs are usually health- or risk-based numerical values or
methodologies which, when applied to site-specific conditions, result in the establishment of numerical

values for each chemical of interest. These values establish the acceptable amount or concentration of
a chemical that may be found in, or discharged to, the ambient environment;

Action-Specific ARARs - These ARARs are usually technology- or activity-based requirements or
limitations on actions taken with respect to hazardous waste management and site cleanup; and

Location-Specific ARARs - These ARARs are restrictions placed on the concentration of hazardous
substances or the conduct of activities solely because they occur in specific locations.

2.2 ARARs and TBCs

The identification of federal and state ARARs and TBCs for the evaluation of remedial alternatives at the
Robintech site was a progressive, multi-step process, which included the RA. The ARARs and TBCs that
have been identified for the Robintech site are presented below.

2.2.1 Chemical-Specific ARARs

Soil

A chemical-specific ARAR that may apply to the site pertains to the Resource Conservation and
Recovery Act (RCRA) regulated levels for toxic characteristics leaching procedure (TCLP) constituents,
as outlined in 40 CFR 261. The RCRA TCLP constituent levels are a set of numerical criteria at which
a solid waste is considered a hazardous waste by the characteristic of toxicity.

In conjunction with the Phase I RI, TCLP testing was performed on three subsurface soil samples
collected in the former chemical storage area. The TCLP extract was analyzed for the VOCs delineated
in 40 CFR 261.24, Table 1. Table 2-1 (of this report) presents the VOC TCLP extract concentrations
at or above which a solid waste is considered a hazardous waste because of toxicity. Of these three
samples, concentrations above the regulatory levels were detected in the TCLP extract from samples
CRB-14 (collected from the 6- to 8-foot-depth interval) and VE-2 (collected from the 4- to 6-foot depth
interval). Concentrations of TCE were detected at 2,500 ppb and 43,000 ppb in samples CRB-14 and
VE-2, respectively (the regulatory level for TCE is 500 ppb). Additionally, the concentration of PCE
detected in the TCLP extract from sample VE-2 (880 ppb) was slightly above the regulatory level (700
ppb). The TCLP results for the three subsurface soil samples are presented in Table 2-2. The TCLP
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testing results indicate that some of the soil beneath the former chemical storage area will exhibit the

hazardous characteristic of toxicity for several VOCs and will therefore be a hazardous waste subject
to RCRA regulations.

Ground Water

Ground water beneath and in the vicinity of the Robintech site (both the ground water within the
overburden and within the bedrock) is classified as Class GA (indicating the best possible usage is as
a potable water supply), and as such, NYSDEC Class GA ground-water quality standards are applicable
requirements. Table 2-3 presents the Class GA ground-water quality standards for the PCL chemicals
detected in the ground-water samples collected as part of the RI.

An additional chemical-specific ARAR that may apply to the ground water is the RCRA-regulated
concentrations for TCLP contaminants. As discussed in the chemical-specific ARAR section for soils,
the RCRA TCLP concentrations are the concentrations at which a solid waste exhibits the characteristic
of toxicity and is considered to be a hazardous waste (reference 40 CFR Part 261.24). Where the waste
contains less than 0.5 percent filterable solids (e.g., ground water), the waste itself, after filtering, is
considered to be the TCLP extract. Thus, if the ground water contains any of the constituents listed
in Table 1 of 40 CFR Part 261.24 at concentrations greater than or equal to the respective value
provided in that table, the ground water itself would be a hazardous waste (Table 2-1 of this report
presents the VOC TCLP extract concentrations at or above which a solid waste is considered a
hazardous waste because of toxicity).

Surface Water and Sediments

Barnes Creek, the closest surface water to the site, is classified as Class C. Therefore, NYSDEC
Class C surface water quality standards are applicable requirements (these standards are delineated in
6NYCRR Part 703). Maximum detected concentrations of site-related chemicals in surface water
samples collected from Barnes Creek do not exceed any available NYSDEC Class C surface water
quality standards. '

No chemical-specific ARARs were identified for sediments.

2.2.2 Location-Specific ARARs

Examples of location-specific ARARs include floodplain and wetland regulations, and regulations
promulgated under the Endangered Species Act, National Historic Preservation Act (NHPA), and other
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federal acts. Location-specific ARARs would also include local building permit conditions for facilities

constructed on site.

Based on a review of the "Federal Emergency Management Agency Flood Insurance Rate Map,"” Panel
15 of 30 of Community-Panel Number 3608390015, revised April 23, 1982, the site is not located within
a 100-year floodplain. In addition, the NYSDEC freshwater wetlands map, Tioga County (map 17 of 18,
Appalachian Quadrangle), indicates that the site is not located in a wetland. The "Identification of

- Significant Natural Resources" section of the Fish and Wildlife Impact Analysis (FWIA) did not identify

any endangered species at the site. As a result, state and federal floodplain regulations and regulations
promulgated pursuant to the Endangered Species Act are not considered ARARs for the site.

Based on a review of the NYSDEC’s "New York State Archeological Site Locations" map (revised March
1992), the Robintech site may lie in an archaeologically or historically significant area. Thus, the NHPA
is a potential location-specific ARAR for the Robintech site.

2.2.3 Action-Specific ARARs

The action-specific ARARs for this site are summarized on Table 2-4. The action-specific ARARSs have
been divided into the following two categories:

¢ Action-specific ARARs potentially common to all remedial alternatives; and
» Action-specific ARARs specific to remedial alternatives.

The first category includes general health and safety requirements, and general requirements regarding
RCRA hazardous waste facilities (including transportation and disposal facilities). The second category

includes the ARARs that apply to individual remedial alternatives for the site soils and ground water.

2.2.4 Other Federal and State Criteria, Advisories, and Guidance

The NYSDEC Technical and Administrative Guidance Memorandum (TAGM) Number 4046 -
"Determination of Soil Cleanup Objectives and Cleanup Levels" is a NYSDEC Guidance document that
presents NYSDEC’s recommended soil cleanup levels for organic and inorganic compounds. The
NYSDEC soil cleanup objectives for organic compounds are based on protection of ground water,
calculated using a soil-water partitioning model. The NYSDEC soil cleanup objectives for inorganics are
based on site background and naturally occurring inorganic concentrations. TAGM No. 4046 is a TBC
for the soils at the Robintech site. '
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The NYSDEC'’s "Cleanup Criteria for Aquatic Sediments" (December 1989) is a guidance document that
presents sediment criteria to be used as cleanup goals, not standards. Therefore, these criteria are TBCs
for the sediment at the Robintech site. Maximum detected concentrations of site-related chemicals in the
sediment samples collected from Barnes Creek do not exceed any of the NYSDEC'’s cleanup criteria for
aquatic sediments. Because the source of the inorganics detected in the wetlands sediment samples has
yet to be identified, the wetlands sediment is not addressed by this FFS.
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3.0 - Remedial Action Objectives - <

This section briefly summarizes the Human Health Risk Assessment, develops the RAOs to be used to
screen the alternatives, and develops the general response actions for each medium of concern that will
satisfy the RAOs for the Robintech site.

3.1 Human Health Risk Assessment Summary

The potential risks to human health (carcinogenic and non-carcinogenic) under baseline conditions at the
Robintech site were qualitatively evaluated in the RA prepared in conjunction with the RI/FS. (The human
health RA is presented in Section 5.1 of the RI Report.) As part of the RA, ground water, soil, and surface
water/sediment data were evaluated to identify chemicals of interest. Through this evaluation, chemical
concentrations from select ground-water and subsurface soil samples were chosen to develop reasonable
maximum exposure (RME) concentrations for use in quantitative risk calculations.

Exposure concentrations were then used to estimate risk for each exposure pathway. The significant
exposure pathways identified for the Robintech site are presented in Table 3-1.

To facilitate the evaluation (quantification) of potential risk to human health, the USEPA has developed
the following approaches for carcinogenic and non-carcinogenic risks:

» Carcinogenic Risk is expressed as a probability of developing cancer as a result of lifetime exposure.
The USEPA’s acceptable target range for carcinogenic risks associated with Superfund sites is one in
ten thousand (10*) to one in one million (10%) (USEPA, 1991). Total site risk in excess of 10™ typically
serves as a trigger for remediation (OSWER Directive 9355.0-30, April 22, 1992).

* Non-Carcinogenic Risk is assessed using a Hazard Index (HI) approach. In this assessment, exposures
are evaluated using chronic reference doses, and simultaneous sub-threshold chronic exposures to
multiple chemicals are assumed to be additive. Calculation of a HI in excess of unity indicates the
potential for adverse human health effects; if the HI is less than one, no adverse effects would be
expected.

A summary of the carcinogenic risks and hazard indices calculated for each significant chemical and pathway
of exposure for the Robintech site is presented in Table 3-2.
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For hypothetical ingestion of ground water by residents (using exposure concentrations based on the
concentrations cf chemicals detected in downgradient monitoring wells), the estimated carcinogenic risk is
3.7E-04, and the risk is due primarily to the presence of 1,1-DCE (RME concentration of 0.04 ppm). The
original RA also identified a 3E-04 risk associated with beryllium. However, since completion of the human
health RA for the Robintech site, the USEPA has determined that there is no specific basis for classifying
beryllium as an oral carcinogen. Therefore, the estimated cancer risks due to the presence of beryllium for
the hypothetical exposure scenario of ground-water ingestion by residents should be ignored. The hazard
index for hypothetical ingestion of ground water by off-site residents is 7, primarily due to the presence of
arsenic and manganese, with significant contributions also from TCE; 1,1-DCE; cadmium; copper; and
nickel.

Carcinogenic risks for hypothetical on-site excavation workers under future use conditions are all below the
USEPA's target range for acceptable risks at Superfund sites. The hazard index for inhalation exposure of
this receptor group is greater than one, due solely to the presence of chromium.

3.2 Remedial Action Objectives

Remedial action objectives (RAOs) are medium-specific goals for protecting human health and the
environment. These objectives are established under the broad guidelines of meeting the findings of the RA
and/or ARARs.

The RA performed as part of the Robintech site RI indicates that the primary environmental media that
may affect human health are the subsurface soils in the vicinity of the former chemical storage area and the
ground water beneath the site. In addition, chemical concentrations in excess of their respective NYSDEC
Class GA ground-water standards were detected in ground-water samples collected from monitoring wells
on and in the vicinity of the site. No chemical-specific ARARs were identified for soils. With respect to
the concentrations of constituents in the surface water and sediment samples collected from Barnes Creek,
there were no exceedences of ARARSs, and no adverse effects to human health or the environment were
identified. Thus, surface water and sediment in the reach of Barnes Creek adjacent to the Robintech site
were not media of concern for this FFS.

To achieve protection of human health and the environment, the RAOs for soil beneath the former chemical
storage area and ground water presented in Table 3-3 have been established for the Robintech site. These
objectives will be used as a basis for developing and screening remedial alternatives.
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3.3 General Response Actions

General response actions are actions that may be taken to satisfy the RAOs established for the Robintech
site. Like remedial actions, general response actions are medium-specific. This section develops general
response actions for soil and ground water and initially determine areas/volumes of media to which general
response actions may be applied. (This initial determination may be refined after site alternatives have been
developed for the site).

The following table presents a summary of general response actions identified for soil and ground water.
The "no-action" response was included as a general response action for both soil and ground water to serve
as a basis for comparison with oilier potential response actions. Additionally, the development of the no-
action alternative is required under the NCP.

Soil No-action, institutional actions, excavation, off-site disposal, on-site
treatment, and in-situ treatment.

Ground Water No-action, institutional actions, containment, in-situ treatment,
ground-water withdrawal, on-site treatment, and off-site treatment.

Based on the results of the RI, the primary source of the chemicals of concern at the Robintech site is
located beneath the former chemical storage area. The actual dimensions of this area are unknown;
however, based on historical site information and RI analytical data, the approximate areal extent of source
area soils is represented by the estimated former chemical storage area dimensions shown on Figure 4. The
concentrations of dissolved VOCs observed in the deep overburden monitoring well MW-23, located in the
immediate vicinity of the source area, suggest the presence of residual DNAPL within the saturated
overburden materials underlying the source area. However, it is not practical nor is it appropriate to address
over 50 feet of saturated soil by applying the general response actions developed for soil. Rather, the soil
within the saturated zone beneath the Robintech site is more appropriately addressed through application
of general response actions for ground water. Thus, the vertical extent of source area soil is assumed to
extend to the ground-water table interface, approximately 10 feet below ground surface (accounting for
seasonal variations). The total estimated in-place volume of source area soils is approximately 1,000 cubic
yards.
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0 4.0 - Identification and Preliminary Screening of Remedial Alternatives %7:
- 4.1 General
2 This section of the FFS presents the methodology used to identify potential remedial alternatives for each
general response action developed to address the source area soils (within the unsaturated or vadose zone
- of the overburden) and the presence of constituents in excess of NYSDEC Class GA ground-water standards
in the ground water. Each identified remedial alternative is described technically and evaluated against the
& preliminary screening criteria. This approach is used to determine whether a particular alternative is
applicable for remediation of either the soil or ground water at the site. Based on the preliminary screening,
potential alternatives will be eliminated or retaiicd for further evaluation in the detailed analysis of the
- remedial alternatives.
- 4.2 Identification of Soil and Ground-Water Remedial Alternatives
- The identification of remedial alternatives involved a review of available literature, including the following
NYSDEC and USEPA documents:
e "NYSDEC Technical and Administrative Guidance Memorandum (TAGM) for the Selection of
Remedial Actions at Inactive Hazardous Waste Sites";
e "Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA";
e "Technology Screening Guide for Treatment of CERCLA Soils and Sludges";
» "EPA Superfund Innovative Technology Evaluation (SITE) Program Literature";
- o "Technology Briefs - Data Requirements for Selecting Remedial Action Technology"; and
- » "Handbook for Evaluating Remedial Action Technology Plans."
| These documents, along with remedial technology vendor information, were reviewed to identify alternatives
that are potentially applicable for remediating soil and ground water at the site. Consistent with the NCP
(40 CFR 300.430), the following range of alternatives was developed:

193146QQ - 12/10/93 BLASLAND & BOUCK ENGI'{EERS, P.C. 20
BLASLAND, BOUCK & LEE
ENGINEERS & SCIENTISTS



s The no-action alternative;

e Alternatives that remove or destroy the chemicals of concern to the maximum extent possible, thereby
eliminating or minimizing the need for long-term management;

» Alternatives that treat the chemicals of concern but vary in the degree of treatment employed and long-
term management needed; and

e Alternatives that involve little or no treatment but provide protection of human health and the
environment by preventing or minimizing exposure to chemicals of concern through the use of

containment options and/or institutional controls.

Based on a review of available literature and the characteristics of the site, the following list of potential
remedial alternatives for soil and ground water has been developed:

SOIL REMEDIAL ALTERNATIVES
+ No-Action Alternative
o Limited Action Alternative
e On-Site Treatment Alternatives

In-Situ Vitrification

In-Situ Bioremediation
Soil Washing

Vapor Extraction
Stabilization/Solidification

o Off-Site Alternatives

- Off-Site Disposal at a RCRA-Permitted Landfill
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GROUND-WATER REMEDIAL ALTERNATIVES

¢ No-Action Alternative
e Limited Action Alternative
o Containment Alternative
- Low-Permeability Cap and Cutoff Wall System
¢  On-Site Treatment Alternatives

- In-Situ Bioremediation
- In-Situ Permeable Treatment Beds

o Off-Site Treatment Alternatives

- Ground-Water Withdrawal and Treatment. (This alternative would include on-site treatment to
meet POTW pre-treatment requirements.)

4.3 Preliminary Screening of Soil Remedial Alternatives

4.3.1 General

This subsection presents the preliminary screening of the potential remedial alternatives for source area
soils at the site. Each alternative was screened based on its anticipated effectiveness and implementability.
The effectiveness of a remedial alternative refers to the degree to which the alternative may reduce the
toxicity, mobility, or volume of the chemical constituents and provide adequate protection of human health
and the environment (i.e., meet the RAOs defined in Section 3.2). The implementability of the remedial
alternative refers to the probability that the remedial alternative will be constructed and reliably operated.

A brief description of each potential soil remedial alternative, the anticipated effectiveness and
implementability of each alternative, and the reasons for either excluding the alternative or retaining it

for further evaluation are presented below.

4.3.2 No-Action

Technical Description

The no-action alternative would not utilize any remedial techniques for the treatment of the source area
soils, but may include some type of environmental monitoring to document site conditions. The site
would be allowed to remain in its current condition.
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Effectiveness

The no-action alternative would not reduce the toxicity, mobility, or volume of the chemical
constituents present in the soils at the site, and would not meet the RAOs for soils.

Implementability

The no-action alternative could be implemented at the site.

Screening Conclusion

The NCP requires that the no-action alternative be considered during the FS process. Therefore, the
no-action alternative will be retained for further evaluation during the detailed analysis of alternatives.
In addition, the no-action alternative will serve as a baseline for comparing the effectiveness of other
soil remedial alternatives.

4.3.3 Limited Action

Technical Description

Under the limited action alternative, institutional actions such as deed restrictions (to limit the future
uses of the site) would be implemented to minimize potential human exposure to source area soils. In
addition, a periodic ground-water monitoring program would be implemented to document site
conditions. No other remedial activities associated with the soils would be implemented under the
limited action alternative.

Effectiveness

The limited action alternative would not reduce the mobility, toxicity, or volume of the chemical
constituents in the source area soils at the site. However, this alternative would limit potential future
human contact with the source area soils, thus limiting the future risks posed by this site.

Implementability

The limited action alternative includes the use of institutional actions and could be implemented at the

site.
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Screening Conclusion

This alternative would not reduce the toxicity, mobility, or volume of the chemicals of concern present
in the source area soils; however, the use of institutional actions (e.g., deed restrictions) may be
beneficial if implemented in conjunction with another remedial alternative. Therefore, this alternative
will be retained for further evaluation during the detailed analysis of alternatives.

4.3.4 On-Site Treatment Alternatives
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4.3.4.1 In-Situ Vitrification

Technical Description

This alternative consists of vitrification of soils in place using an induced electrical current (producing
temperatures from 1600° to 2000°C) to melt the soils and bind them into a glass-like solid matrix.
The vitrified end-product is resistant to leaching. During the in-situ vitrification process, electrodes
are inserted into the soil at spacings determined by pilot studies. An electrical current is passed
between the electrodes, and the heat generated by the current causes the surrounding soils to melt
and bind into a solid mass. During the heating process, organic constituents present in the soils are
destroyed by the heat or are driven off and collected by a shroud placed over the soils. The collected
organic constituents are treated or destroyed, and the inorganic constituents present in the soils
become contained within the solid mass of treated soils. The treated soils are then covered with
topsoil or other materials.

Effectiveness

A treatability test would be required to determine the effectiveness of in-situ vitrification for
treatment of soils at the Robintech site. This treatability study would determine if the technology is
applicable to the specific soil characteristics and chemical properties at the site.

Implementability

This alternative has been successfully implemented in bench-scale testing and has been implemented
with limited success in pilot-scale testing. However, the process has not been successfully
implemented on a full-scale commercial basis. Additionally, the following site-specific characteristics
must be carefully considered in determining the implementability of in-situ vitrification:
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e Buildings in the vicinity of the former chemical storage area would have to be removed, because

the soil beneath the structures would be undermined during the processing, as a result of expected
soil subsidence due to loss of soil void volume (approximately 20 to 40 percent); and

o Dewatering of the process area may also be required. In-situ vitrification can be used to treat
fully-saturated soil; however, the water in the soil must be evaporated before the soil can begin

to melt, resulting in significantly increased costs.

Screening Conclusion

This alternative has not been implemented on a full-scale commercial basis. In addition, the buildings
in the vicinity of the former chemical storage would have to be removed. Therefore, this alternative
will not be retained for further evaluation.

4.3.4.2 Biological Treatment

Technical Description

Biological treatment of soils is accomplished by the stimulation of indigenous or cultured
microorganisms, which transform the chemical constituents into innocuous byproducts. A variety of
biological treatment techniques are available for the treatment of soils. These techniques can be
generally categorized as treatment in a solid-phase, treatment in liquid/solids phase, or in-situ
treatment. Each technique is described below.

Solid-Phase Bioremediation

Solid-phase bioremediation involves treating soils in an abovegrade system, using conventional soil
management practices to enhance the microbial degradation of organic constituents. Site soils are
excavated and placed on a treatment bed consisting of a high-density liner, leachate collection
piping, and a sand layer. Nutrients and water are then applied to the soils. The collected leachate
is treated and then reapplied to the soil. Once the cleanup levels are met, the treated soils may be
placed back into the excavated areas.

Liquid/Solid-Phase Bioremediation

This technique involves treating excavated soils in a treatment vessel or tank. The excavated soils

are screened to remove particles larger than % inch in diameter and then mixed with nutrient-
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amended water to produce a slurry of 10 to 30 percent solids. To increase dissolved oxygen levels,

the slurry is continuously aerated. The slurry :5 continuously mixed to keep the solids in suspension
and to ensure that microorganisms make contact with the chemical constituents. Once
biodegradation is complete, the treated slurry is settled, and residual water is recycled back into the
bioreactor or is treated and disposed of off-site. The treated, settled solids are then placed back
into the excavated areas.

In-Situ Bioremediation

In-situ bioremediation involves the treatment of soils without excavation. This is accomplished by
injecting nutrients and oxygen into the soils through a series of injection points. The addition of
nutrients enhances the activity of the naturally occurring microorganisms, subsequently increasing
the natural biodegradation process. Leachate generated from the injection of amended water is
recovered through a series of extraction wells and recycled back into soils or treated and disposed.
This method requires the following:

» The site hydrogeologic characteristics permit the movement of nutrients and oxygen-amended
water;

+ The indigenous microflora are capable of metabolizing the constituents present; and

o The chemical constituents are available to the microbial community.
Effectiveness
Bioremediation has, with few exceptions, been applied to chlorinated aliphatic compounds only on
a pilot or developmental scale. Treatability testing would be required to determine the remedial

effectiveness of this technology for the organic constituents in the source area soils at the Robintech
site. However, this treatment technology is ineffective for inorganic constituents.

Implementability

These bioremediation alternatives have demonstrated to have limited success at remediating
chlorinated organic constituents in soils under anaerobic (low oxygen) conditions in pilot-scale studies.
However, bioremediation of chlorinated organics has not been implemented on a full-scale

commercial basis.
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Screening Conclusion

Bioremediation has not been well demonstrated for remediation of chlorinated aliphatic compounds,
the principal classification of chemicals of concern detected at the Robintech site. Additionally,
bioremediation is an ineffective treatment technique for the inorganic constituents of concern in the
source area soils. Therefore, biological treatment will not be retained for further evaluation.

4.3.4.3 Soil Washing
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Technical Description

Soil washing involves the use of a liquid medium to wash chemicais of concern from the soils. The
soil washing technology is based on the principle that chemicals of concern adhere mostly to fines
present in the soil matrix (i.e., fine sands, silts, and clays).

Excavated soils are screened to remove particles larger than % inch in diameter. The particles larger
than % inch in diameter are manually washed with water and surfactants. Water and surfactants
(determined by a treatability or pilot study) are added to the screened soils to form a slurry. The
slurry is screened with a mesh, and further treatment of the particles that do not pass the mesh
usually is not required. The screened slurry is then placed into a froth flotation unit where
hydrophobic compounds (compounds not soluble in water) are drawn off the liquid surface and
disposed of off site at a permitted RCRA disposal facility. The remaining soil mass settles to the
bottom of the unit and is drawn off and placed into a counter-current soil scrubbing unit. The soil
scrubbing unit produces a washed soil mass (free from fines) and a process water containing soil fines,
onto which the remaining chemicals of concern are attached. The process water containing the fines
is placed into a flocculation unit where the fines containing chemicals of concern settle out. The
process water is then recycled back into the system, and these fines are either treated by another
method or disposed of off site at a permitted facility.

Effectiveness

This alternative may reduce the mobility and volume of the chemical constituents present in the
source area soils by removing highly impacted fines (i.e., fine sands, clays, and silts). The removed
fines would contain higher concentrations of chemicals of concern than the original feed soil and
would therefore require further treatment and/or disposal at a RCRA-permitted TSDE
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The fines fraction for the soils in the source area at the Robintech site, which can not be effectively

treated using soil washing, represents approximately 40 to 55 percent of the totai soil volume (based
on the sieve analysis results presented in Table 1-1). Thus, waste volumes similar to the original
volume of soil being treated would be produced.

Implementability

This alternative is technically feasible and could be implemented on the source area soils. Excavation
of the source area soils would be required.

Screening Conclusion

This alternative may reduce the mobility and volume of chemicals of concern present in the source
area soils. However, soil washing has limited effectiveness on fine-grained sands, silts, and clays. The
source area soils at the Robintech site contain approximately 50 percent fine-grain materials, thereby
limiting the effectiveness of soil washing. Treatment of the source area soils using this technology
would result in significant waste volumes relative to the original volume of soil treated, and excavation
of source area soils would be required. This alternative will not be retained for further evaluation.

4.3.4.4 Low-Temperature Thermal Desorption (LTTD)
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Technical Description

Low-temperature thermal desorption (LTTD) is a process by which soils containing VOCs with boiling
point temperatures less than 800°F are heated, and the VOCs are desorbed from the soils and
volatilized into an induced air flow. The soils are excavated and screened to remove objects larger
than 2 inches in diameter. Materials larger than 2 inches are crushed and added to the screened
materials or treated by another method. The soils are then fed through a pug mill, or rotary drum
system, equipped with heat transfer surfaces. The soils are heated to temperatures ranging from
200°F to 800°F. Air or nitrogen gas is passed over the soils to collect the volatilized organic
constituents. The carrier gas is then treated by either condensation and carbon filtration or by
thermal destruction in a combustion afterburner. The treated soils are then backfilled on-site or
disposed of at an off-site landfill.
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Effectiveness

This alternative would reduce the toxicity and volume of VOCs present in the source area soils;
however, LTTD is an ineffective treatment technique for the inorganic constituents.

Implementability

This alternative is technically feasible and has been commercially demonstrated for remediation of
VOCs in soils. However, this technology is generally not considered implementable for remediating
soil volumes less than 1,000 cubic yards due to the fixed costs of equipment mobilization.

Screening Conclusion

This alternative would reduce the toxicity and volume of the organic constituents present in the source
area soils, but would not treat the inorganic constituents. Additionally, this alternative is not
considered implementable for on-site remediation of soil volumes less than 1,000 cubic yards. This
remediation alternative will not be considered for further evaluation.

4.3.4.5 Vapor Extraction

Technical Description

This alternative involves the use of an induced vacuum to strip VOCs from unexcavated soils. The

process components consist of vacuum pumps, vacuum intake vapor extraction wells, and an organic
vapor treatment system.

Vapor extraction wells are installed into the soil areas at spacings determined by mathematical models
or by pilot study testing. A series of piping connects the vapor extraction wells to the vacuum pumps.
In operation, a vacuum is applied to the vapor extraction wells, causing a pressure gradient in the
surrounding soils. Because of the vacuum-induced pressure gradient, VOCs are "stripped” from the
soils and diffused through soil pores to the production wells. The process continuously draws volatile
organic gases from the soils and draws fresh air from the surface down into the soils. Fresh air inlet
wells are often installed to aid in the diffusion of fresh air into the soils. Steam or air may be forced
into these wells to expedite the process. The volatile organic gases from the production wells are
treated by an activated carbon filter or destroyed by an afterburner.
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Effectiveness

Vapor extraction is effective at removing VOCs from unsaturated soils that possess adequate pore
space for air movement. This technology is not effective at removing inorganic constituents.

Implementability

This alternative is available on a commercial basis. Vapor extraction can be implemented to
remediate source area soils at the site.

Screening Conclusion

This alternative is effective for remediating the VOCs in the source area soils and it can be
implemented at the site; therefore, this alternative will be retained for further evaluation.

4.3.4.6 Stabilization/Solidification

Technical Description

Stabilization, which includes solidification and chemical fixation, is a process by which stabilization
agents are mixed with soils/sludges to alter the physical and/or chemical state of the constituents in
the soil. The end product is a solidified mass that is less toxic and not as leachable as the original
soil. Stabilization agents used in this process include cement-based, pozzolanic-based, asphalt-based,
and/or organic-polymer-based agents. The stabilization agent to be used would be determined by a
treatability study. The stabilization process causes a chemical or physical reduction of the mobility
of the inorganic constituents (metals) and organic constituents present in the soil.

Stabilization can be accomplished by in-situ or ex-situ techniques. For ex-situ stabilization, soils would
be excavated and fed through a pug-mill type treatment system where stabilization agents would be
mixed with the soils. Treated materials would be placed in a secure area to cure (solidify). The
stabilized materials would then be placed back into the excavated area or disposed of in a permitted
landfill, depending upon the results of analytical testing and regulatory requirements. In-situ
stabilization is accomplished by using of mixing blades and augers to blend the soils with stabilization
agents in place. Stabilization agents are usually added into the soils through the auger shatfts.
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Effectiveness

In-situ and ex-situ stabilization/solidification alternatives have proven effective in reducing the mobility
and toxicity of inorganic constituents and select organic constituents in soils. However, the long-term
effectiveness of this technology is not known, especially if portions of the solidified mass are in the
saturated zone, as would be the case for in-situ treatment at the Robintech site. Treatability testing
would be required.

Implementability

This alternative is technically feasible and could be implemented at the site. Additionally, several off-
site TSDFs offer stabilization/solidification services.

Screening Conclusion

Complete and uniform mixing of the stabilization/solidification agent with in-place soils is often
difficult, and the long-term reliability of this technology, especially when portions of the stabilized
mass are in the saturated zone, is unknown. Therefore, in-situ stabilization/solidification will not be
retained for further evaluation. However, because this alternative may be effective in reducing the
toxicity and mobility of the chemical constituents present in the source area soils, ex-situ
stabilization/solidification will be retained for further analysis. |

4.3.5 Off-Site Alternatives
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4.3.5.1 Off-Site Disposal at a Permitted Landfill

Technical Description

This alternative involves excavating soil, within the unsaturated zone beneath the former chemical
storage area, using conventional construction equipment and transporting the soils by truck to a
permitted hazardous waste facility capable of accepting the soil. The resulting excavations at the site
are then backfilled with clean soils and/or fill material.

Effectiveness

This alternative relies on well-established technologies for removal and disposal of contaminated
source area soils, and the RAOs for the soil would be met. This alternative would be effective in
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reducing the toxicity, volume, and mobility of the chemical constituents at the site because it would

remove the impacted soils from the site. However, it would not reduce the chemical constituent
volume or toxicity in the excavated soils.

Implementability

This alternative has proven effectiveness and could be implemented at the site. However, this
alternative would significantly disrupt operations in the clean room area of the facility.

Screening Conclusion

This alicrnative is effective and could be implemented at the site; therefore, this alternative will be
retained for further evaluation.

4.4 Preliminary Screening of Ground-Water Remedial Alternatives

4.4.1 General

This subsection presents the results of the preliminary screening of the potential remedial alternatives for
ground water beneath and in the vicinity of the Robintech site. The alternatives identified in Section 4.2
for ground water are preliminarily screened in this section on the basis of effectiveness and
implementability (the same criteria used in the preliminary screening of soil remedial alternatives in
Section 4.3). The objective of this screening is to select alternatives that will undergo a more thorough,
extensive evaluation in Section 5.0 - Detailed Evaluation of Remedial Alternatives.

A brief description of each potential ground-water remedial alternative, the anticipated effectiveness and
implementability of each alternative, and the reasons for either excluding the alternative or retaining it

for further evaluation are presented below.

4.4.2 No-Action

Technical Description

The no-action alternative would not use any remedial techniques to treat or contain the ground water.
The site would be allowed to remain in its current condition. Monitoring of select ground-water wells
could be implemented to document site conditions.
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s
Effectiveness
- The no-action alternative would not reduce the toxicity, mobility, or volume of the chemical constituents
present in the ground water. Additionally, this alternative would not be effective in meeting the RAOs
- established for the ground water (i.e., prevent exposure to the ground-water plume and attainment of
NYSDEC Class GA ground-water standards).
-
Implementability
- The no-action alternative could be implemented at the site.
- Screening Conclusion
The NCP requires that the no-action alternative be considered during the FS process. Therefore, the
-
no-action alternative will be retained for further evaluation during the detailed analysis of alternatives.
In addition, the no-action alternative will serve as a baseline for comparing the effectiveness of other
- ground-water remedial alternatives.
- 4.4.3 Limited Action
Technical Description
—
Under the limited action alternative, institutional actions, such as deed restrictions (to limit future uses
- of the ground water beneath the site), would be implemented to minimize potential human exposure
to the constituents in the ground water. In addition, the site would be monitored by a periodic ground-
- water monitoring program to determine if site conditions change and present additional potential
concerns. No other remedial activities associated with the ground water would be implemented under
the limited action alternative.
-
Effectiveness
L4
The limited action alternative would not reduce the mobility, toxicity, or volume of the chemical
- constituents in the ground water at the site. However, this alternative would limit potential future
human contact with the ground water at the site, thus limiting the future risks posed by this site.
o
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Implementability

The limited action alternative includes the use of institutional actions and could be implemented at the
site.

Screening Conclusion

This alternative will not reduce the toxicity, mobility, or volume of the chemicals of concern present in
the ground water; however, future monitoring and the use of the institutional control (e.g., deed
restrictions) may be beneficial if implemented in conjunction with another remedial alternative.
Therefore, this alternative will be retained for further evaluation during the detailed analysis of
alternatives.

4.4.4_Containment Alternative

4.4.4.1 Low-Permeability Cap and Cutoff Wall System

Technical Description

This alternative typically involves constructing a low-permeability cap to minimize infiltration of
precipitation, combined with a slurry cutoff wall in the overburden to minimize off-site ground-water
plume migration. However, the source area at this site is already capped by buildings and asphalt
pavement, therefore, the cap would cover the undeveloped area encompassing the on-site ground-
water plume. The cutoff wall would be installed downgradient of the source area.

Construction of the cap would require subgrade preparation to promote drainage, and the placement
of low-permeable materials, such as clay or asphalt pavement. The cutoff wall would be constructed
by excavating vertical trenches and filling the trenches with a soil-bentonite slurry. The cutoff wall
would be keyed into a low-permeability unit underlying the site (i.e., the till unit or bedrock). A
ground-water collection system would also be installed to remove ground water from within the low-
permeability cap and cutoff wall system and maintain a hydraulic gradient into the containment area.
Water collected in the ground-water collection system would require treatment and/or disposal.

Effectiveness

This alternative will not satisfy the RAOs for the ground water within the contained area (i.c.,
NYSDEC Class GA ground-water standards listed in 6NYCRR Section 703); nor would it reduce the
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toxicity or volume of the chemical constituents in ground water. Containment will, however,

minimize/prevent the lateral migration of ground waier beyond the cutoff wall.
The effectiveness of keying the cutoff wall into the till unit or the bedrock to reduce vertical ground-
water plume migration from the overburden into the bedrock is limited. The till unit beneath the site

is discontinuous, and chemicals of concern have migrated through this unit and into the underlying
bedrock.

Implementability

This alternative relies on common construction materials and techniques. The alternative is
technically feasible and could be implemented at the Robintech site.

Screening Conclusion

This alternative would not satisfy the RAOs established for the ground water (i.e., NYSDEC Class
GA ground-water standards would not be achieved within the contained area). Therefore, this
alternative will not be retained for further evaluation.

4.4.5 On-Site Treatment Alternatives
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4.4.5.1 In-Situ Bioremediation

Technical Description

In-situ bioremediation involves the enhancement of naturally-occurring microorganisms found in the
ground water by the addition of nutrients and oxygen to increase the metabolic activity of the
microorganisms. Under increased metabolic activity, the microbial populations break down organic
compounds present in the water into carbon dioxide and water. In-situ bioremediation can also be
accelerated by introducing microbial populations into the ground water that are specifically adapted
to biodegrade the chemicals of interest.

Effectiveness

This alternative has not been well demonstrated for remediating chlorinated VOCs in ground water
and is ineffective for remediating inorganic constituents. Additionally, the complex nature of the
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hydrogeology and plume migration pathways would severely limit the effectiveness of any in-situ

ground-water treatment alternative.

Implementability

In-situ bioremediation of chlorinated VOCs in ground water has not been implemented on a full-scale
commercial basis.

Screening Conclusion

In-situ bioremediation has not been proven effective for remediating chlorinated VOCs, and is
ineffective for remediating inorganic constituents. In addition, bioremediaiion of chlorinated VOCs
has not been implemented on a full-scale commercial basis. Therefore, this alternative will not be
retained for further evaluation.

4.4.5.2 In-Situ Permeable Treatment Beds
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Technical Description

In-situ permeable treatment beds are constructed by excavating a trench along the downgradient
perimeter of the site. The trench is filled with permeable treatment material (e.g., sand, activated
carbon) to allow the ground-water plume to flow through the beds, thereby physically removing or
chemically altering the constituents of concern.

Effectiveness

This alternative would not be effective for remediation of the ground water within the bedrock and
would be very limited in its effectiveness of the saturated overburden due to the thickness of the
saturated zone (permeable treatment beds are typically more appropriate for sites with shallow water
tables). Additionally, numerous potential problems exist in using a permeable treatment bed,
including saturation of the bed material, plugging of the bed, and the relatively short life of the
treatment material.

Implementability

This alternative has not been well demonstrated for ground-water treatment at hazardous waste sites.

Implementation of a permeable treatment bed at the Robintech site would require a treatment bed
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of considerable depth, since the overburden thickness near the downgradient site boundary is greater
than 75 feet. To install and maintain a treatment bed to this depth would be difficult.

Screening Conclusion

In-situ permeable treatment beds would not be effective for remediation of ground water within the
bedrock and it would be extremely limited in its effectiveness for the overburden due to the saturated
thickness; therefore, this alternative will not be retained for further evaluation.

4.4.6 Off-Site Treatment Alternatives

4.4.6.1 Ground-Water Withdrawal and Treatment

Technical Description

This alternative would consist of withdrawing ground water using extraction wells, pre-treating the
extracted ground water and discharging to an off-sitt POTW. Extraction wells would serve the dual
purpose of actively restoring and containing of the ground water beneath the Robintech site.
Withdrawn ground water would be treated using the existing ground-water IRM and discharged to
the Town of Owego sanitary sewer system for final treatment at the POTW. All treated water
discharged to the POTW would meet the POTW’s pre-treatment requirements.

Effectiveness

Although the actual site-specific hydrogeologic behavior of the organic and inorganic chemicals of
concern cannot be perfectly predicted, this alternative would be expected to achieve the following:

o Prevent further degradation of off-site overburden ground water, thereby facilitating natural
ground-water restoration;

» Provide remediation (reduction of toxicity and volume) of the constituents detected in the ground
water downgradient of the source area; and

« Provide significant mass reduction of the chemicals of concern in both the overburden and
bedrock.
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Implementability

This alternative could be easily implemented at the site because it would primarily consist of
continuing the existing IRM.

Screening Conclusion

This alternative would provide remediation for the chemicals of concern in the ground water and
would limit off-site migration of the ground-water plume. Also, this alternative could be easily
implemented because it would principally consist of continuing the existing IRM. Therefore, this
alternative will be retained for further evaluation.

4.5 Preliminary Screening Results

Alternatives developed for the source area soils and ground water were briefly described and preliminarily
evaluated with respect to effectiveness and implementability in the preceding sections. The conclusions of
this evaluation, as well as the rationale for selecting or eliminating the remedial alternatives, are presented
herein.

Source Area Soils

In Section 4.3, nine remedial alternatives for the source area soils were identified and preliminarily
screened. Of these nine alternatives, four can be eliminated because of questionable effectiveness or
because they were unreasonably difficult to implement. Five distinct, viable source area soil treatment
alternatives will be retained for further evaluation as follows:

e No-Action

o Limited Action

e Vapor Extraction

» Stabilization/Solidification

o Off-Site Disposal at a Permitted Landfill

The four source area soil alternatives that have been eliminated from further consideration are in-situ
vitrification, biological treatment, soil washing, and LTTD. The reasons for elimination are summarized
below:
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In-situ vitrification would be unreasonably difficult to implement, because buildings in the vicinity of

the source area would have to be removed due to the expected soil subsidence.

Biological treatment was eliminated from further consideration, because this technology has not been
well demonstrated for remediation of chlorinated aliphatic compounds, the principal type of chemical
of concern detected at the Robintech site.

Soil washing was eliminated based on the questionable effectiveness of soil washing in treating the
fine-grained soils in the source area.

LTTD was determined to be difficult to implement due to the relatively small volume of in-place
source area soils requiring treatment. Additionally, the fine-grain nature of the soils may result in
poor processing performance due to caking and increased dust loading.

Ground Water

In Section 4.4., three of the six alternatives identified for ground water were eliminated from further
consideration. These three ground-water alternatives (i.c., low-permeability cap and cutoff wall system,
in-situ bioremediation, and in-situ permeable beds), were eliminated because they would not be effective
remedial techniques at the Robintech site. The reasons for elimination are summarized as follows:

Low-permeability cap and cutoff wall system would not satisfy the RAOs established for the site, and
effective physical containment of the ground water beneath the site would be difficult due to
hydrogeologic conditions and migration pathways for the chemicals of concern.

In-situ bioremediation has not been well demonstrated as an effective remedial technique for
chlorinated VOCs and is ineffective for remediating inorganic constituents.

In-situ permeable treatment beds would not be effective for remediation of the ground water within
the bedrock and would be extremely limited in its effectiveness for the overburden due to the
saturated thickness.

The following three ground-water alternatives were retained for detailed analysis:

No-Action;
Limited Action; and
Ground-Water Withdrawal and Treatment.
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Combining The Remedial Alternatives

The interaction between the source area soils and the ground water is clear (i.e., the soil beneath the
former chemical storage area is a source of contamination for the ground water), and thus, the remedial
actions for these two media must be integrated. The retained alternatives listed above for soil and ground
water have therefore been combined into the following comprehensive remedial alternatives for the
Robintech site:

¢ Alternative 1: No-Action;
e Alternative 2: Ground-Water Withdrawal and Treatment;
e Alternative 3: Soil Vapor Extraction, and Ground-Water Withdrawal and Treatment; and

« Alternative 4: Off-Site Disposal of Soil at a Permitted Facility, and Ground-Water Withdrawal and
Treatment.
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5.0 - Detailed Evaluation of Remedial Alternatives <7~

5.1 General

In this section, the relevant information for the selection of a remedial alternative is presented. The
alternatives retained after the preliminary screening process for the combined source area soils and ground
water are described in detail, providing the information necessary for implementing the alternative and for
performing any ancillary activities required. The alternatives are then analyzed with respect to the seven
NCP criteria specified by NYSDEC in its TAGM Number 4030 entitled, "Selection of Remedial Actions at
Inactive Hazardous Waste Site." These criteria encompass statutory requirements and include other gauges
of the overall fcasibility and acceptability of remedial alternatives. Criteria by which the alternatives will
be assessed include the following:

o Short-term effectiveness;

+ Long-term effectiveness;

» Reduction of toxicity, mobility, or volume;

» Implementability;

» Compliance with ARARs;

¢ Overall protection of human health and the environment; and

 Cost.

Section 5.2 presents descriptions of the evaluation criteria used in the detailed analysis of remedial
alternatives.

5.2 Description of Evaluation Criteria

5.2.1 Short-Term Effectiveness

The short-term effectiveness of the remedial alternative is evaluated relative to its effect on human health
and the environment during implementation of the alternative. The evaluation of the alternative, with
respect to short-term effectiveness, must consider the following:

o Short-term risks that might be posed to the community during implementation of the alternative;

« Potential impacts on workers during the remedial actions and effectiveness of protective measures; and
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« Potential environmental impacts of the remedial action and effectiveness of mitigative measures to be

used during implementation.

5.2.2 Long-Term Effectiveness

The long-term effectiveness of the remedial alternative is evaluated relative to the risks that may remain
following completion of the remedial alternative. The following factors will be assessed in the evaluation
of the alternative’s long-term effectiveness.

« Environmental impacts from untreated waste or treatment residuals remaining at the completion of
the remedial alternative;

» The adequacy and reliability of controls (if any) that will be used to manage treatment residuals or
remaining untreated waste; and

+ Ability to meet RAOs.

5.2.3 Reduction of Toxicity, Mobility, or Volume

This evaluation criterion addresses the degree to which remedial actions will permanently and significantly
reduce the toxicity, mobility, or volume of the constituents and/or the contaminated media. The
evaluation focuses on the following factors:

« The treatment process and the amount of materials to be treated;

« The degree of expected reduction in toxicity, mobility, or volume, and the degree to which the treatment
will be irreversible; and

o The nature and quantity of treatment residuals that will remain after treatment.

5.2.4 Implementability

This evaluation criterion addresses the technical and administrative feasibility of implementing the
remedial alternative, including the availability of various services and materials required for
implementation. The following factors are considered during the implementability evaluation:
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the remedial alternatives. A 20 percent contingency factor is included to cover unforeseen costs incurred

during construction. Present worth costs were calculated for alternatives expected to last more than two
years. In accordance with USEPA guidance, a 5 percent discount rate (before taxes and after inflation)
was used to determine the present worth factor.

5.3 Detailed Evaluation of Remedial Alternatives

This section presents a detailed evaluation of the remedial alternatives retained after the preliminary
screening process for the combined source area soils and ground water at the site. (As stated in Section
4.5, the remedial actions for source area soils and ground water were integrated due to the interaction
between these two media.) Each alternative is evaluated based on tiwe criteria described in Section 5.2.

5.3.1 Alternative 1: No-Action Alternative

Technical Description

The no-action alternative serves as a baseline for comparison of the overall effectiveness of each
remedial alternative. The no-action alternative would not use any remedial technologies for the
treatment of soil or ground water. The site would remain in its current condition, and no effort would
be made to change the current site conditions. However, a ground-water monitoring program would
be implemented. To effectively monitor the ground water beneath and in the vicinity of the site, select
existing wells would be sampled on a semi-annual basis and analyzed for target compound list VOCs,
chromium, copper, lead, and zinc.

Short-Term Effectiveness

Since no remedial action would be implemented for the soil or ground water, there would be no short-
term environmental impacts or risks posed to the community.

Long-Term Effectiveness

Risks identified in the RA resulting from constituents in the ground water and source area soils would
not be mitigated. The no-action alternative would allow further migration of ground-water plumes,
thereby increasing the possibility of potential exposure.
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Reduction of Toxicity, Mobility, or Volume

Under the no-action alternative, treatment of the ground water and soils would not occur. Therefore,
the toxicity, mobility, and volume of the chemicals of concern present in the ground water and soils
would not be reduced.

Implementability

Implementation of a ground-water monitoring program to adequately track plume migration would be
relatively straightforward and simple.

Compliance with ARARs

Chemical-Specific ARARs

The chemical-specific ARARs identified for this alternative are presented in the NYSDEC TAGM
entitled, "Ambient Water Quality Standards and Guidance Values." These ARARs are cleanup
objectives for the chemical constituents of concern in the ground water beneath the Robintech site.
Because the ground-water within the overburden and bedrock is classified as Class GA, Class GA
ground-water standards would be applicable. The no-action alternative would not meet the
requirements of this ARAR. Existing exceedences of Class GA ground-water standards would
continue, and plume sizes could increase.

Location-Specific ARARs

Based on the "New York State Archeological Site Locations" map, which was revised March 1992, the
Robintech site may lie in an archaeologically-sensitive area due to its close proximity to the
Susquehanna River. Thus, the National Historic Preservation Act (NHPA) is a potential location-
specific ARAR for the site. A requirement of the NHPA is that remedial actions must take into
account the effects of remedial activities on any historic properties included on, or eligible for
inclusion on, the National Register of Historic Places (NRHP). Additional information from the
NYSDEC Field Services Bureau is required (i.c., NYSDEC needs to review the site location to
determine if an archaeological site extends into the Robintech site). However, remedial actions
conducted as part of this alternative would not be expected to negatively impact cultural resources
(if any) present at the site, because implementation of a ground-water monitoring program is the only
component of this alternative.
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Action-Specific ARARs

This criterion is not applicable, since no remedial actions would be taken.

Overall Protection of Human Health and the Environment

The no-action alternative is ineffective and does nothing to meet the RAOs for the Robintech site. This
alternative would not contain, treat, or destroy the chemicals of concern present at the site; therefore,
the long-term human health and environmental risks for the site would be the same as those identified
in the baseline RA. Potential public health exposure pathways would remain unchanged. Because no
remediation actions would be taken, the no-action alternative could allow for continued plume migration
within the overburden and bedrock formations.

Cost

This alternative does not require implementation of any remedial technologies or the use of any
institutional controls. However, under the no-action alternative, a program for monitoring of the ground
water would be implemented. The estimated annual O&M cost for this alternative is $15,000.00. This
cost includes conducting semi-annual ground-water sampling at 10 existing monitoring wells and
analyzing the samples for VOCs, chromium, copper, lead, and zinc. Due to the implementation period
of this alternative (greater than 30 years), the costs associated with this alternative were subjected to
a present worth analysis for a 30-year period of time. The estimated present worth cost for this
alternative is $230,000.00.

5.3.2 Alternative 2: Ground-Water Withdrawal and Treatment

Technical Description

This alternative would consist of withdrawing ground water using extraction wells, pre-treating the
ground water on-site and then discharging the ground water to the sanitary sewer for off-site treatment
at the Town of Owego POTW. Under this alternative, existing on-site well PW-3 and a downgradient
well located near the southern property boundary would be pumped to serve the dual purpose of active
ground-water plume restoration and containment (see Figure 3 for well locations).

Well PW-3 was selected because the simulated capture zone, developed in conjunction with the RI,
suggests that pumping from this well may hydraulically control shallow, intermediate, and deep
overburden ground water. Based on modeling results the capture zone within the deep overburden
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ground water was estimated to extend approximately 600 feet crossgradient and approximately 100 feet

downgradient. The ground water beneath the source area is located within the simulated capture zone.
Figure 6 presents the plan view of the simulated PW-3 ground-water capture zone in the deep
overburden. In addition, well PW-3 is currently being used as part of the IRM for the remediation of
VOC:s in the ground water. As part of the IRM, ground-water elevation data is being analyzed to
determine the actual ground-water capture zone created by pumping PW-3 at an average rate of 11
gpm. Although it is expected that pumping PW-3 would hydraulically control overburden ground water
near the source, it would not hydraulically control dissolved constituents in the overburden that extend
beyond the downgradient capture zone of PW-3, nor would it contain the migration of dissolved
chemical constituents in the bedrock.

The overburden plume extends to the downgradient (southern) site property boundary, approximately
680 feet from the downgradient capture zone of PW-3. Because this portion of the overburden ground-
water plume extends beyond the PW-3 capture zone, plume migration would not be hydraulically
controlled by pumping PW-3. Rather, ground-water plume migration may continue as dictated by the
rate of ground-water flow within the overburden, the chemical properties of the plume (e.g., solubility,
density, organic carbon partition coefficient, etc.), and the ability of the formation to attenuate specific
chemical compounds.

The rate of overburden ground-water flow is controlled by the effective porosity and hydraulic
conductivity of the saturated overburden materials, and by hydraulic gradients. The ground-water
velocity can be estimated using the following equation:

V =Ki
ne
Where:

V = ground-water velocity (feet/day)
K = hydraulic conductivity (feet/day)
i = hydraulic gradient

. = effective porosity

Using this equation and hydrogeologic characteristic data obtained during the RI, the ground-water
velocity within the overburden is estimated at 0.4 feet/day (i = 0.029, n, = 0.28, and K = 4.1 feet/day).
Based on this estimated overburden ground-water velocity, ground water currently located immediately
beyond the PW-3 downgradient capture zone would be estimated to take more than 4.5 years to reach

. 193146QQ - 12/10/03 BLASLAND & BOUCK ENGINEERS, P.C. 47
BLASLAND, BOUCK & LEE
ENQINEERS & SCIENTISTS



the site boundary. However, dissolved chemicals of concern within the overburden would be expected

to move much more slowly than the ground water due, in part, to hydrogeologic properties of the
formation and chemical properties of the plume, which influence sorption/desorption processes. These
processes tend to retard the rate of plume migration, thereby increasing the length of time required for
the overburden ground-water plume to traverse the length of the site. Additionally, if only PW-3 is
pumped, RAOs established for the site would not be met for the following reasons:

 The overburden ground water beneath the site would act as a source for further degradation of off-
site overburden ground water for years to come; and

 The potential for off-site exposure to the chemicals of concern within the overburden ground water
would increase.

Thus, to achieve the RAOs established for the protection of human health and the environment (see
Table 3-3), this alternative would also consist of extracting ground water from a deep overburden well
with a capture zone that extends to (or near) the southern property boundary. The purpose of
extracting ground water from a well in this area would be to hydraulically contain the on-site overburden
ground-water, thereby reducing off-site migration of chemicals of concern within the overburden ground
water.

Existing well MW-29 is a 4-inch-diameter, deep overburden well located near the southern site
boundary. This well could potentially be used as the downgradient pumping well if the source of the
11.8 pH value measured in this well during the June 1993 ground-water sampling event can be
determined. (A subsequent pH value was measured by Hadco in November 1993 and confirmed the
previous pH measurement obtained at MW-29). The source of this pH value should be investigated
during remedial design/remedial action activities to determine the effects (if any) on implementation
of remedial activities.

A pump test on the downgradient well used for ground-water extraction would be required prior to
implementation of this alternative. The purpose of the pump test would be to provide the necessary
information for simulating the capture zone created by pumping this well. For the purposes of this FFS,
it has been assumed that one deep overburden well would be installed, and that this well would
effectively prevent further degradation of off-site ground water, which will in turn facilitate ground-water
restoration.

With respect to the bedrock formation, the potential presence of DNAPLs, in conjunction with the
complex nature of the fractured bedrock beneath the site, greatly reduces the effectiveness of any
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ground-water extraction system for this unit. DNAPL flow in fractured rock is also difficult to trace and
there are no proven technologies to reduce the total mass of subsurface DNAPL to concentrations low
enough to effect full restorations of the ground water (USEPA 1992).

The primary concern with respect to pumping the bedrock is the downward hydraulic gradients that
would be induced beneath the site, resulting in reduced capillary pressures at bedrock fracture
entrances. Any reduction in capillary pressure may induce DNAPLs to enter previously uninvaded
fractures and facilitate migration within the bedrock. Pumping the bedrock to achieve either
remediation or plume containment is technically impracticable and could facilitate migration. However,
pumping of the overburden would be expected to create an upward hydraulic gradient that would
minimize the downward rate of plume migration. Additionally, there are no known downgradient
receptors of the ground water within the bedrock. Therefore, ground-water recovery from the bedrock
would not be included under this remedial alternative.

The pumping rate from the downgradient overburden monitoring well would initially be estimated using
a pump test and subsequent ground-water modeling results. However, for this FFS, the following
pumping rates have been assumed: PW-3, 11 gpm; and downgradient well, 10 gpm. During the design,
construction, or operation of the ground-water withdrawal system, the pumping rates may be altered
to ensure goals are being met in the most efficient manner possible. For example, switching from

continuous pumping to pulse pumping may minimize the volume of ground water withdrawn while
maximizing the mass of constituents removed.

Withdrawn ground water would be pumped to the existing IRM treatment system, treated using a low-
profile air stripper, and subsequently discharged to the Town of Owego POTW. The existing IRM
treatment process, a single low-profile air stripper, removes VOCs from the ground water to levels that
comply with the existing POTW discharge permit (less than 2.13 ppm) and are less than the
concentrations would be considered a characteristic hazardous waste because of toxicity (reference 40
CFR Part 261). After being pre-treated by the low-profile air stripper, the ground water would be
discharged to the sanitary sewer for further treatment at the Town of Owego POTW.

The existing treatment system components are capable of meeting the POTW discharge limits for flow
rates in excess of the assumed combined flow rate for this alternative of 21 gpm. The actual design
capacity would be dependent upon the chemical constituents in the extracted ground water and their

concentrations.

The duration of this alternative can not be accurately predicted, but it is expected to take a long time
due to the migration of the chemicals of concern into the less permeable zones of the formation and
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other factors, such as desorption. Additionally, the concentrations of halogenated aliphatic compounds

detected in severai of the ground-water samples collected as part of the RI indicate the possible
presence of DNAPLs. If present, DNAPL chemicals in the subsurface soils are difficult to withdraw
and would continue to act as a source for years to come. For cost estimating purposes, a treatment
duration of 30 years was assumed. The present worth of remedial actions further into the future would
not significantly affect the total present worth. (This is consistent with NCP and NYSDEC guidance).
Because the ground water would remain impacted for a long period of time, long-term monitoring
would be required, and institutional actions, such as deed restrictions and regulatory restrictions on the
construction and use of private water wells, would be implemented.

Short-Term Effectiveness

Potential short-term risks to public health and the environment are associated with the ground-water
treatment system. An analysis of potential air quality impacts from the air stripper would be required
and, if necessary, an air pollution control system would be installed to ensure compliance with air
emission standards. These standards include prevention of significant deterioration (PSD) air emission
provisions contained in 40 CFR 51 and all relevant requirements under the Clean Air Act (40 CFR 1-
99). Additionally, all New York State regulations concerning air emissions would be applicable, such
as New York Air Permits and Certificates ((NYCRR Part 201) and New York Regulations for General
Process Emission Sources (6NYCRR Part 212). (Table 2-4 presents the potential ARARs identified
for the Robintech site.)

Long-Term Effectiveness

This alternative would be effective in the long-term by virtue of the fact that it may be maintained as
a long-term operation. The overburden ground-water withdrawal and treatment system would operate
for as long as chemicals of concern in the overburden (both organic and inorganics) continue to desorb
into the ground water at concentrations resulting in exceedences of NYSDEC Class GA ground-water
standards.

This alternative would be expected to minimize/mitigate further degradation of off-site ground water,
thereby facilitating restoration of ground water beyond the site boundary. This alternative would also
provide mass reduction of the chemicals of concern.

Because the on-site ground water would remain impacted for a period of time, long-term monitoring
would be required and institutional actions may be implemented. For the protection of on-site workers,
health and safety measures consistent with Occupational Safety and Health Administration (OSHA)
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regulations must be followed during any excavation/construction activities conducted in the vicinity of

the former chemical storage area.

Reduction of Toxicity, Mobility, or Volume

Ground-water withdrawal and treatment (using an on-site air stripper) would effectively reduce the
volume of the chemicals of concern present in the ground water beneath the Robintech site. If the air
emissions from the air stripper are treated, the VOCs would most likely be destroyed (e.g., if carbon
adsorption is used, the VOCs would be destroyed during regeneration or incineration of the spent
carbon). This alternative would not, however, treat the chemicals of concern present in the source area
soils. This alternative, in effect, hydraulically contains the chemicals of concern in the source area soils.

Implementability

This alternative is readily implementable. The existing IRM would be capable of treating the withdrawn
ground water to meet the POTW’s pre-treatment requirements at the assumed approximate total flow
rate of 21 gpm. However, Hadco’s current POTW discharge permit would need to be modified to allow
for the increased flow rates. |

The overall effectiveness of this alternative could be easily monitored using existing wells, and additional
wells could readily be installed, if necessary. Prior to implementation, pump tests and subsequent
modeling on the downgradient pumping well would be required.

Compliance with ARARs

Chemical-Specific ARARs -

The chemical-specific ARARs identified for this alternative consist solely of the Class GA ground-
water quality standards. Within the site boundary, ground-water chemicals of concern (within the
overburden) would be hydraulically contained and reduced through the withdrawal and treatment of
ground water. Because the source area soils would remain, isolated locations of higher concentrations
would exist in the ground water near the source area. Over time, the concentrations of the chemicals
of concern in the source area would decrease to the point where they no longer impacted ground-
water quality due to constant desorption. At this point, the source of the chemicals of concern for
ground water would be eliminated and the ground water would naturally attenuate and achieve
ARARs. However, the desorption process for the chemicals of concern would likely take a long time
due to the properties of the chemicals, the heterogeneous hydrogeologic conditions at the Robintech
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site, and the effects of tailing. Although withdrawal of ground water from the overburden would

reduce the mass of chemicals of concern entcring the bedrock, and in turn facilitate natural
attenuation of the bedrock, complete restoration of the bedrock is technically impractical at this time.
Thus, exceedences of ground-water standards would likely persist within the bedrock. The overburden
ground-water downgradient of the site, would be expected to naturally attenuate and achieve ARARs.

Location-Specific ARARs

The NHPA is a potential location-specific ARAR for this site, pending NYSDEC’s decision regarding
the applicability of this ARAR for the Robintech site. However, remedial actions conducted as part
of this alternative would not be expected to negatively impact cultural resources (if any) present at
the site due to the limited amount of subsurface work (e.g., the possible installation of additional
wells) and the presence of existing buildings.

Action-Specific ARARs

The action-specific ARARs for this alternative consist of attaining the pre-treatment requirements
specified in the POTW’s discharge permit and compliance with air emission standards for the air
stripper. ARARs applicable to air emissions would include the PSD air emission provisions contained
in 40 CFR 51 and all relevant requirements under the Clean Air Act (40 CFR 1-99). Additionally,
New York State regulations concerning air emissions would be applicable (i.e., New York Regulations
for General Process Emission Sources, 6NYCRR Part 212, and New York Air Permits and
Certificates, NYCRR Part 201). To comply with the above-mentioned ARARs, the ground-water
treatment system would be designed and operated so that the PSD limits would not be exceeded and
the system would comply with all state and federal air emission requirements.

Overall Protection of Human Health and the Environment

193146QQ - 12/10/93

The subsurface soil in the vicinity of the former chemical storage area at the Robintech site poses a risk
to human health solely under the hypothetical exposure pathway of on-site workers inhaling soil dust
particulates. This risk would be minimized/mitigated by requiring appropriate health and safety
measures during potential construction/excavation activities in the vicinity of the former chemical storage

arca.

This alternative provides hydraulic containment of the on-site overburden ground-water, as well as some
mass reduction of the chemicals of concern within the bedrock, thereby mitigating further degradation
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of off-site overburden ground water. Because the ground water would remain impacted for a period

of time, long-term monitoring and institutional controls would be impicmented to ensure protectiveness.
Cost

The capital costs associated with this alternative include installation of the ground-water withdrawal
system, tapping into the existing IRM pre-treatment system, and performing site restoration activities.
O&M costs associated with this alternative include equipment O&M, a POTW discharge fee,
implementation of a ground-water monitoring program, and sampling and analyzing the pre-treated
ground water prior to discharge into the sanitary sewer to demonstrate compliance with the POTW
discharge permit. Due to the implementation period associated with this alternative (greater than 30
years), the O&M costs associated with this alternative were subjected to a present worth analysis for
a 30-year period of time. The estimated present worth cost of this alternative is approximately $1.4
million. Table 5-1 presents a detailed breakdown of the cost and a list of assumptions for this
alternative.

5.3.3 Alternative 3: Soil Vapor Extraction, and Ground-Water Withdrawal and Treatment

Technical Description

This alternative consists of withdrawing, treating, and disposing of ground water at the Town of Owego
POTW; and implementing soil vapor extraction (SVE) technology in the unsaturated zone of the source
area soils. Because the detailed analysis presented in the previous section (5.3.2) addressed the ground-
water component of this alternative, the overall focus of this evaluation is the implementation of SVE
to treat source area soils and the identification of any effects SVE may produce on the ground water.

SVE has been proven effective at removing VOCs from unsaturated soils. This technology has been
successfully applied for VOC removal at numerous sites over a wide range of geologic and
hydrogeologic conditions. All of the volatile priority pollutants have been successfully extracted with
the SVE process, and applications have ranged from small gas stations to large Superfund sites.

The process consists of inducing a negative pressure gradient within the soil matrix through vapor
extraction wells. As the induced vacuum propagates through the subsurface soils, VOCs at the
soil/ground-water interface vaporize, and VOC vapors migrate toward the vacuum extraction well, where
they are drawn to the surface and treated. Typically, extracted vapors are treated by vapor-phase
granular-activated carbon (GAC) prior to being discharged through an exhaust stack. Typical
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equipment used for implementation of SVE includes horizontal or vertical extraction wells, a vacuum

unit, a liquid/vapor separator, a vapor treatment system, and system controls and instrumentation.

In order for SVE to be an effective remedial technology, the system design must take into consideration
a number of parameters, including soil permeability, porosity, moisture content, stratigraphy, depth to
ground water, and chemical properties of the VOCs. The soil must have a sufficient air-filled porosity
to allow the SVE system to strip the VOCs from the soil matrix. Water deters this stripping action and,
therefore, the effectiveness of SVE, because the presence of water, reduces the air-filled porosity.

The vertical extent of the source area soils is assumed to extend to the soil/ground-water table interface,
approximately 10 feet bgs (accounting for seasonal variations). Due to the presence of water at this
interface, VOCs could not be effectively removed using the SVE process. Therefore, the ground-water
elevation would need to be lowered to achieve sufficient air-filled porosity to allow effective operation
of the SVE system. This would be accomplished by using a ground-water extraction well, or by
implementing a dual vapor extraction (DVE) approach.

DVE simultaneously extracts ground water and organic vapors from the SVE wells. This technique
would lower the water table, thereby increasing the effective unsaturated zone of soil in which the
vacuum extraction process could vaporize VOCs. Simultaneous extraction of ground water and vapors
under vacuum enhances the recovery of ground-water chemicals of concern and reduces the timeframe
for total cleanup.

Air and/or ground water extracted from an extraction well would require proper handling and may
require treatment prior to discharge, since vacuum extraction is a mass transfer process and would not
destroy the halogenated and aromatic organics detected at the Robintech site. The VOC-laden air
stream would most likely be treated using vapor-phase activated carbon units. These units would
require periodic replacement and/or regeneration. A likely disposal option for the spent carbon would
be off-site regeneration, so that the organic compounds adsorbed on the carbon could either be recycled
or destroyed. Any ground water extracted in conjunction with the SVE system would be treated and/or
disposed of at the Town of Owego POTW.

For this site, two possible vacuum extraction scenarios could be implemented to remove VOCs. The
first would consist of installing DVE wells below the existing clean room. The function of the DVE
wells would be to draw down the water table approximately 2 feet, extract and treat VOC vapors from
the unsaturated soils, and extract and treat VOCs from the unsaturated soil/ground-water interface. In
general, the DVE system in the soils below the clean room would target the VOCs in the 6- to 10-foot
depth interval of the overburden, which act as a source of VOCs for the ground-water. As previously
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stated, due to the possible presence of DNAPLSs and concentrations of VOCs in the saturated soils, the

unsaturated soils below the clean room are not the only source of VOCs for the ground-water.
However, based on vapor extraction studies conducted by Blasland & Bouck during the RI, SVE
appears to be an effective means for extracting VOC constituent mass from below the clean room.

Implementation of DVE below the clean room could be achieved by installing horizontal wells below
the clean room, or by installing vertical wells either inside or around the perimeter of the clean room.
Installation of the horizontal DVE system would require further evaluation of underground utilities,
structures, or other potential obstructions that may exist in the area of the horizontal well installation.
If horizontal wells are installed, they would require excavation of soils outside the clean room to a depth
below the existing foundation system to allow horizontal augering of the wells. Although vertical SVE
well installations would not require excavation activities, they may disrupt process activities inside the
clean room.

The most appropriate type of extraction well and their locations would be determined during the
remedial design. For cost estimating purposes, the installation of a horizontal DVE system beneath the
clean room has been assumed.

The second vacuum extraction scenario consists of applying the SVE system at select ground-water
withdrawal well location(s). Similar to the first scenario, this application would use the DVE approach:
a vacuum extraction well, outfitted with a ground-water recovery system, would be used to
simultaneously extract soil vapors and ground water from the same well. As a result, the vacuum
extraction process takes advantage of the downward cone of depressions (created by the extraction of
ground water) to extract the residual VOCs in the soil as the water table is lowered. Generally, the
DVE process would enhance overall ground-water plume withdrawal by removing residual VOCs while
accelerating the ground-water recovery process. The potential application of DVE under this scenario
would require pilot testing and further evaluation. As a result, this scenario has not been included in
the cost estimate presented at the end of this evaluation.

For both of the DVE application scenarios, termination of the DVE system would occur when the
cleanup goals have been met or when the DVE system has attained optimum organic mass removal.
Optimum organic mass removal for the DVE system would be attained if the DVE system could not
practically further reduce VOC concentrations. Additional methods that may be employed to further
increase the optimum removal of VOCs using DVE may include air sparging, steam injection, or pulse

pumping.
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Short-Term_Effectiveness

- . . . 0 . . . 3 . .
Potential short-term risks to public health and the environment are associated with excavation activities
(if necessary) that may be associated with implementation of the SVE system. Excavation activities may

- result in fugitive dust emissions or releases of VOCs. To mitigate these risks, dust control measures,
such as water sprays and foam suppressants, would be used, as necessary. In addition, air monitoring

e at the site boundary would be performed to ensure air emissions are below regulatory limits.

| Potential short-term risks may also be posed by air emissions from the SVE and ground-water treatment

v systems. If necessary, air pollution control systems would be installed to limit air emissions to within
the acceptable regulatory criteria. Also, stack and site perimeter air monitoring would be performed

- to ensure that air emissions are within regulatory limits.

% Risks to on-site workers may occur due to exposure during excavation activities. To mitigate these risks,
a NYSDEC-approved Work Plan and site-specific Health and Safety Plan (HASP) would be prepared
to identify appropriate health and safety measures. Furthermore, workers may be required to wear

- appropriate personal protective equipment (PPE) as specified in the site-specific HASP.

- Although the duration of Alternative 3 cannot be accurately predicted, it is expected that this alternative
would be implemented for a period of time greater than 30 years due to the implementation period

- associated with the ground-water remedial alternative due to the following:

o The saturated overburden beneath the site would continue to act as a source even if the unsaturated

- source area soils were excavated;

- » The presence of chemicals of concern in the less permeable zones of the formation which were

difficult to remove;

=
» The potential presence of DNAPLs; and

- » The hydrogeologic properties of the formation and the physical/chemical properties of the chemicals

of concern which influence sorption/desorption processes.

=]

Thus, even though this alternative provides for reduction of VOC mass within the unsaturated zone, it
would not be expected to reduce the duration of the ground-water component of this alternative to less

L
than 30 years. (The maximum duration recommended by NYSDEC.)

-
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Long-Term_Effectiveness

SVE and ground-water withdrawal have been proven effective for remediating VOCs in the unsaturated
soils and organic and inorganic compounds present in the saturated soils, respectively. Inorganic
constituents present in the unsaturated soils would not be remediated by implementing this alternative.
However, as presented in the previous sections, the ground-water withdrawal system, in effect,
hydraulically contains the chemicals of concern within the source area soils. Future off-site migration
of the ground-water chemicals of concern within the overburden would be controlled by the ground-
water extraction system.

This alternative would require implementing a site-specific HASP to limit future risks to on-site workers
(e.g., during excavation activities). In addition, a ground-water monitoring program at the site
boundaries would be implemented to evaluate the effectiveness of the ground-water hydraulic controls.

The SVE portion of this alternative could be capable of meeting the cleanup objectives for the
unsaturated soils. If the cleanup criteria are met, the unsaturated soil below the clean room would no
longer be a source of VOCs for the ground water. However, it may not be practical or technically
feasible to reduce soil VOC concentrations to meet cleanup objectives using SVE in the saturated soils.
Furthermore, the presence of residual chemicals of concern in the saturated overburden materials would
be expected to act as a continued source of dissolved chemicals to the ground water.

In addition to not remediating the saturated portion of the overburden, SVE may not effectively
remediate residual DNAPLs present in the soil (if any). Therefore, the overall effectiveness of
implementing SVE to achieve RAOs established for the Robintech site (i.e., eliminating or reducing
migration of organic chemicals of concern that would result in further degradation of ground-water
quality) would be limited.

The volume of soil that could be addressed by SVE is relatively small compared to the volume of
saturated overburden materials beneath the site that contain residual chemicals of concern (the average
depth of saturated overburden material beneath the site is approximately 65 feet). The presence of
residual chemicals in the saturated overburden materials and residual DNAPLs (if any) would continue
to act as a source of dissolved chemicals to the ground water for years to come. Thus, even if soil clean-
up criteria are achieved in the unsaturated source area soils, the residual chemicals of concern within
the saturated overburden materials would continue to result in further degradation of ground-water

quality.
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Reduction of Toxicity, Mobility, or Volume

Ground-water withdrawal and soil vapor extraction would reduce the toxicity, mobility, and volume of
the VOCs in the unsaturated soils and the organic and inorganic constituents present in the ground
water. If the air emissions from the air stripper and the SVE system are treated, the VOCs would most
likely be destroyed (e.g., if carbon adsorption is used, the VOCs would be destroyed during regeneration
or incineration of the spent carbon).

Implementability

SVE has been successfully used at numerous sites to remove VOCs from unsaturated soils and also to
enhance the performance of ground-water withdrawal alternatives. Based on the SVE pilot tests
performed by Blasland & Bouck, SVE appears to be an implementable alternative for removing organic
vapors from the unsaturated soils located beneath the clean room. As stated in the RI (Section 3.5),
for a full-scale vapor extraction system to be capable of remediating the unsaturated soil below the clean
room within a reasonable timeframe, much higher organic constituent removal rate would need to be
achieved. Ground-water withdrawal and disposal could be effectively implemented at this site to remove
chemicals of concern from ground water and to provide hydraulic control of plume migration.

Implementation of this alternative would require updating Hadco’s current POTW discharge permit to
allow for the increased flow rates. Also, air monitoring of exhaust stacks for the SVE and withdrawn
ground-water treatment systems would be conducted to ensure compliance with air emission regulations.
These regulations include the PSD air emission provisions contained in 40 CFR 51 and all relevant
requirements under the Clean Air Act (40 CFR 1-99). Additionally, New York State Regulations
concerning air emissions would also be applicable (e.g., New York Regulations for General Process
Emission Sources listed in 6NYCRR Part 212). Compliance with the POTW discharge permit would
be verified by sampling and analyzing treated ground water prior to discharge to the POTW.

SVE and ground-water extraction systems are commercially available. Installation and start-up of this
alternative could be conducted within a reasonable period of time.
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Compliance with ARARs

Chemical-Specific ARARs

The chemical-specific ARARSs for this alternative consist solely of NYSDEC Class GA ground-water
quality standards. Therefore, the chemical-specific ARAR evaluation presented in Section 5.3.2 for
the ground-water remedial alternative (Alternative 2) is also applicable to this alternative.

Location-Specific ARARs

The location-specific ARAR evaluation presented in Section 5.3.2 (Alternative 2) is also applicable
to this alternative.

Action-Specific ARARs

Action-specific ARARs for this alternative apply to potential excavation activities, monitoring
requirements, OSHA health and safety requirements, and operation of the SVE and ground-water
treatment systems.

Workers and worker activities that would occur during the implementation of this alternative must
comply with the OSHA requirements for training, safety equipment and procedures, monitoring,
recordkeeping, and reporting. In addition, the RCRA requirements for preparedness and prevention,
contingency plans, and emergency procedures would be relevant and appropriate for this alternative.
Compliance with these ARARs would be achieved by following a NYSDEC-approved Work Plan and
a site-specific HASP.

Based on the IRM system for this site, the withdrawn ground water will need to be pre-treated prior
to being discharged to the POTW in accordance with a POTW-issued discharge permit. To show that
the effluent ground-water constituent concentrations comply with the discharge permit, pre-treated
ground water would be sampled and analyzed.

Implementation of this alternative would result in the generation of air emissions. ARARs applicable

to air emissions would include the PSD air emission provisions contained in 40 CFR 51 and all

relevant requirements under the Clean Air Act (40 CFR 1-99). Additionally, New York State

regulations concerning air emissions would be applicable, such as New York Regulations for General

Process Emission Sources (6NYCRR Part 212) and New York Air Permits and Certificates (6NYCRR

Part 201). (Table 2-4 presents the potential ARARs identified for the Robintech site.) To comply
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with the above-mentioned ARARs, the SVE and ground-water treatment system would be designed

and operated so that the PSD limits would not be exceeded, and the systems would comply with all
state and federal air emission requirements.

Residual wastes, such as soil cuttings and filter bags, would be transported off-site to a USEPA-
permitted RCRA hazardous waste landfill. The RCRA and United States Department of
Transportation (NYSDOT) requirements for packaging and transporting of hazardous waste would
be applicable. Compliance with these ARARs would be achieved by using a licensed hazardous waste
hauler and disposing of the wastes in a permitted hazardous waste landfill.

Overall Protection of Human Health and the Environment

This alternative would meet the RAOs by removing constituents present in the ground water and soils,
and by providing hydraulic control of migration of constituents present in the ground water. During
implementation of this alternative, human health and the environment would be protected by complying
with the applicable ARARs.

In-situ vacuum extraction would remove VOC mass from the unsaturated zone beneath the clean room,
but would not address the inorganic constituents of concern in the soil. Therefore, appropriate health
and safety measures would be required during potential excavation/construction activities in the vicinity
of the clean room to prevent exposure. Additionally, because the concentrations of chemicals of
concern in the ground water would remain above NYSDEC Class GA ground-water standards for a
period of time, long-term monitoring and institutional controls would be required.

Cost

The capital costs associated with this alternative include designing the SVE system, installing the SVE
wells and ancillary equipment, and installing the ground-water extraction system. O&M costs associated
with this alternative include equipment O&M, sampling and analysis of the SVE and ground-water pre-
treatment, and residuals disposal. Due to the implementation period associated with the ground-water
component of this alternative (greater than 30 years), the O&M costs associated with this alternative
were subjected to a present worth analysis for a 30-year period of time. The estimated cost for this
alternative is $2.1 million. Table 5-2 presents a detailed breakdown of the cost and a list of assumptions
for this alternative.

19314600 - 12/10/93 BLASLAND & BOUCK ENGINEERS, P.C.

BLASLAND, BOUCK & LEE
ENGINEERS & SCIENTISTS

60



-

3.3.4_Alternative 4: Off-Site Disposal of Soil at a Permitted Facility, and Ground-Water Withdrawal and

Treatment

Technical Description

This alternative would consist of withdrawing, treating, and properly disposing of ground water at the
Town of Owego’s POTW (as outlined in the previous alternatives) and excavating soils located below
the clean room to a depth of 10 feet bgs. Because the detailed analysis presented in Section 5.3.2
addressed the ground-water component of this alternative, the overall focus of this evaluation is the
implementation of soil excavation to remove source area soils and the identification of any effects soil
excavation may produce on the ground water.

Excavation of soils below the clean room has been identified because this area served as the former
chemical storage area, as presented in the RI. Organic and inorganic constituents present in the
unsaturated soils and soil/ground-water interface currently act as a source of the chemicals of concern
detected in the underlying ground water. Excavating the soils beneath the clean room to a depth of 10
feet would accomplish removal of the unsaturated soils which, based on the RI data, were found to
contain relatively high concentrations of VOCs. However, removal of the soils to this depth would not
remove all of the chemicals impacting the ground water, because saturated soils (at depths greater than
10 feet bgs) would continue to impact ground-water quality.

For this alternative, the equipment and furnishings located inside the existing clean room would be
temporarily staged in a designated location at the facility. Equipment access into the clean room could
be accomplished by removing a portion of the exterior masonry block wall. The concrete slab inside
the clean room would be demolished and placed inside a roll-off for off-site disposal with excavated
soils. Because the concrete volume represents less than 10 percent of the excavated soil volume,
disposal of the concrete debris using other methods would not be practical. The subsurface soils would
then be excavated, placed in a designated staging area, sampled and analyzed to determine if it could
be placed back into the excavation or if it would need to be placed into roll-offs, and transported to a
RCRA-permitted TSDE Due to the VOC concentrations detected in soil samples collected beneath
the clean room, disposal in a RCRA-permitted landfill would most likely not be permitted due to the
RCRA Land Disposal Restrictions (LDRs).

The RCRA LDRs set treatment standards that must be met prior to land disposal of the soil in a
RCRA-permitted facility. For organic chemicals such as those detected in the source area soils at the
Robintech site, the treatment standards are expressed as actual chemical concentrations within the waste
material, and not chemical concentrations in toxicity characteristic leaching procedure (TCLP) extract.
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Because the organic concentrations in the source area soil will most likely exceed RCRA land disposal

treatment standards, a reduction in their concentration would be necessary prior to land disposal in a
RCRA-permitted TSDE. Thus, it has been conservatively assumed that the excavated soil will be
incinerated at a RCRA-permitted TSDF prior to land disposal.

Excavated soils with constituent concentrations that meet NYSDEC levels for protection of ground
water would be placed back into the excavation and compacted; soils that exceed the NYSDEC levels
would be transported to an off-site RCRA-permitted incinerator. During excavation activities, sheeting
and bracing would be installed, as necessary, to ensure the stability of the excavation sidewalls. Also,
dewatering activities would be conducted to facilitate the excavation of soils to 10 feet. Ground water
collected during dewatering activities would be pre-treated prior to being discharged to the POTW.
Once excavating activities are complete, the exterior wall would be repaired and the excavation would
be backfilled and compacted with imported fill material. A reinforced concrete slab would then be
reinstalled, and the equipment and furnishings returned to the room.

This alternative would also include the withdrawal and pre-treatment of ground water prior to being
discharged to a POTW, as described in Section 5.3.2.

Short-Term Effectiveness

Potential short-term risks to public health and the environment would be associated with the pre-
treatment of the ground water and the excavation and handling of the source area soils. Potential risks
to public health and the environment may result from inhalation of volatilized organic compounds or
fugitive . dust during excavation activities. To mitigate potential risks to human health and the
environment posed by the volatilization of organic constituents or dust, water sprays and foam
suppressants would be used during remedial action activities. In addition, air monitoring would be
conducted to ensure that emissions are within regulatory limits.

Potential risks to workers may occur due to volatilization of organic compounds during excavation
activities, inhalation of dust, and potential dermal contact with the source area materials. To mitigate
these risks, a NYSDEC-approved Work Plan and a site-specific HASP would be prepared and followed.
Potential risks to public health and the environment may result due to an accident during transportation
of the excavated soils to the incineration facility. To reduce these risks, a traffic control plan, including
routing trucks to avoid populated areas (to the extent possible), would be developed and followed.
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Potential risks to human health and the environment may also result due to emissions from the ground-

" water pre-treatment system. However, these risks would be mitigated by periodically sampling and
analyzing the exhaust air emissions from the ground-water pre-treatment system.

In accordance with NYSDEC and NCP guidance, the estimated duration of this alternative is limited
to 30 years. Although this alternative provides reduction in VOC mass within the unsaturated materials,
it would not be expected to reduce the duration of the ground-water component of this alternative to
less than 30 years due to the previously described limitations in addressing dissolved chemicals and
DNAPLSs (if any) present in saturated materials (e.g., sorption/desorption process and heterogeneity of
the saturated materials) as discussed previously with regard to the practical use of the SVE remedial
alternative.

Long-Term Effectiveness

Under this alternative, removal and off-site treatment of the unsaturated soils below the clean room
would reduce the contributions of chemicals of concern from these soils into the ground water.
However, excavation and removal of the saturated soil impacted by the chemicals of concern would not
be practical or technically feasible. Therefore, the presence of residual chemicals of concern or
DNAPLs (if any) in the saturated overburden materials would act as a continued source of dissolved
chemicals to the ground water. Therefore, the overall effectiveness of soil removal and treatment to
achieve the RAOs established for ground water (i.e., eliminating or reducing migration of organic
chemicals of concern that would result in further degradation of ground-water quality) would be limited
and would not be expected to reduce the remediation time period for the site ground water to less than
30 years.

This alternative would require implementing a site-specific HASP to limit future risks to on-site workers
(e.g., during excavation activities). In addition, a ground-water monitoring program at the site
boundaries would be implemented to evaluate the effectiveness of the ground-water extraction wells to
provide hydraulic control of constituent migration.

Reduction of Toxicity, Mobility, or Volume

Removal and off-site treatment of the unsaturated soils below the clean room would reduce the toxicity,
mobility, and volume of organic and inorganic constituents present in the unsaturated soils. Ground-
water withdrawal and off-site treatment at a POTW would reduce the toxicity, mobility, and volume of
constituents present in the ground water.
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Implementability

Excavation and transportation of soils are commonly employed construction activities and are technically
feasible. The RCRA incinerator would effectively destroy the organic constituents present in the source
area materials, but would be ineffective for remediation of the inorganic constituents. However, most
RCRA incineration facilities have the ability to stabilize/solidify the treatment residuals (if necessary)
prior to disposal.

Ground-water withdrawal and off-site treatment at a POTW could be effectively implemented at this
site to remove chemicals of concern from ground water and provide hydraulic control to mitigate off-site
constituent migration. Implementation of this alternative would require updating Hadco’s current
POTW discharge permit to allow for the increased flow rates. Compliance with the POTW discharge
permit would be verified by sampling and analyzing pre-treated ground water prior to being discharged
to the POTW. Also, air monitoring of the exhaust stack of the ground-water pre-treatment system
would be conducted to demonstrate compliance with regulatory emission levels. (Table 2-4 presents the
ARAR:s identified for the Robintech site.)

Contractors and hazardous waste transporters are available for implementing this alternative.
Coordination and advanced scheduling is required to ensure the RCRA incineration facility will have
adequate capacity to treat the soils.

Compliance with ARARs

Chemical-Specific ARARs

This alternative is expected to meet the site RAOs for constituents present in the source area soils

and ground water at the site.

The concentrations of the total halogenated organic compounds present in the areas of the soils
located below the clean room would most likely exceed RCRA land disposal treatment standards and
therefore will need to be incinerated at a RCRA incineration facility prior to land disposal. The
RCRA incinerator would effectively destroy the organic constituents present in the soil, but may not
effectively remove inorganic constituents. Therefore, the incinerated soils will be required to meet
the RCRA-regulated levels for TCLP constituents contained in 40 CFR 261 prior to land disposal.
If the inorganic concentrations do not comply with this ARAR, the incinerated soils will have to be
stabilized/solidified prior to disposal.
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The chemical-specific ARARs for the ground-water component of this remedial alternative consists
solely of the NYSDEC Class GA ground-water quality standards. Therefore, the chemical-specific

ARAR evaluation presented in Section 5.3.2 is applicable to this alternative.

Location-Specific ARARs

Based on the "New York State Archeological Site Locations" map, which was revised March 1992, this
site may lie in an archaeologically-sensitive area. However, this alternative consists of installation of
a ground-water withdrawal system and excavating below an existing structure; therefore, this
alternative is not anticipated to be significantly disruptive to this area. To comply with this ARAR,
the site location would be submitted to the NYSDEC Field Services Bureau for review prior to
implementation of this alternative.

Action-Specific ARARSs

Action-specific ARARs for this alternative apply to the excavation of soils, monitoring requirements,
and transportation, treatment and disposal requirements.

Workers and worker activities that would occur during the implementation of this alternative must
comply with the OSHA requirements for training, safety equipment and procedures, monitoring,
recordkeeping, and reporting. In addition, the RCRA requirements for preparedness and prevention,
contingency plans, and emergency procedures would be relevant and appropriate for this alternative.
Compliance with these ARARs would be achieved by following a NYSDEC-approved Work Plan and
site-specific HASP.

Based on Hadco’s current POTW discharge permit, the withdrawn ground water will need to be pre-
treated prior to being discharged to the POTW. To demonstrate that the effluent ground-water
constituent concentrations comply with the POTW-issued discharge permit, the pre-treated ground
water would be sampled and analyzed.

Implementati;)n of this alternative would result in the generation of air emissions. ARARs applicable
to air emissions would include the PSD air emission provisions contained in 40 CFR 51 and all
relevant requirements under the Clean Air Act (40 CFR 1-99). Additionally, all New York State
regulations concerning air emissions would be applicable, such as New York Regulations for General
Process Emission Sources (6NYCRR Part 212). (See Table 2-4 for additional potential ARARs
identified for the Robintech site.) To comply with the above-mentioned ARARs, the ground-water
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pre-treatment system would be designed and operated so that the PSD limits would not be exceeded,

and the system would comply with all state and federal air emission requirements.

The action-specific ARARs associated with the incineration and disposal of treated soils at a RCRA
facility would include the RCRA standards for "Owners/Operators of Permitted Hazardous Waste
Facilities" contained in 40 CFR 264, the air emission standards contained in 40 CFR 60, and the PSD
provisions in the Clean Air Act. The permitted RCRA incineration and disposal facility must comply
with these action-specific ARARs.

The RCRA and NYSDOT requirements for the packaging and transportation of hazardous waste
would be applicable to this alternative. Compliance with these ARARs would be achieved by utilizing
a licensed hazardous waste hauler and disposing of the wastes at a RCRA-permitted incineration and
disposal facility.

Overall Protection of Human Health and the Environment

This alternative would meet the RAOs by removing chemicals of concern present in the ground water
and soils and providing hydraulic control of migration of constituents present in the ground water.
During implementation of this alternative, human health and the environment would be protected by
complying with the applicable ARARs.

Excavation would remove the organic and inorganic constituents of concern from the unsaturated zone
beneath the former chemical storage. However, the ground water would contain concentrations of
chemicals of concern in excess of NYSDEC Class GA standards for a period of time, requiring
implementation of long-term ground-water monitoring and institutional controls.

Cost

The capital costs associated with this alternative include soil excavation, transportation and incineration,
backfilling, installation of the ground-water extraction system, and site restoration. O&M costs
associated with this alternative include the ground-water pre-treatment system operation, equipment
O&M, sampling and analysis of pre-treated ground water, and sampling and analysis of air emissions
from the ground-water pre-treatment system. Due to the anticipated implementation period associated
with the ground-water component of this alternative (greater than 30 years), the O&M costs associated
with this alternative were subjected to a present worth analysis for a 30-year period of time. The
estimated cost for this alternative is $2.8 million. Table 5-3 presents a detailed breakdown of the cost

and a list of assumptions for this alternative.
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This section presents a comparative analysis of each remedial alternative using the seven NCP evaluation
criteria identified in Section 5.0. This comparative analysis identifies the advantages and disadvantages of
each alternative relative to one another to highlight the differences. The results of this comparative analysis
will be used as the basis for recommending a remedial alternative for addressing the chemicals of concern
at the site.

Short-Term Effectiveness

All of the remedial alternatives, except for the no-action alternative, involve soil excavation activities.
However, Alternative 3 involves more soil excavation activities than Alternative 2 due to implementation
of the SVE system. Alternative 4 involves significantly more soil excavation activities than either
Alternative 3 or Alternative 2, because, under Alternative 4, the source area soils would be excavated.
Soil alternatives that involve soil excavation activities present a higher potential for short-term risks to on-
site workers during implementation. A greater number of mitigative measures would need to be
implemented to control potential short-term environmental impacts to ambient air quality associated with
off-site dust migration and volatilization of the chemicals of concern during soil excavation.

Potential short-term risks, if any, to public health from inhalation of organic vapors associated with the
ground-water treatment system and SVE system would need to be evaluated during the remedial design.
An analysis of the potential air quality impacts, including compliance with identified ARARs, would be
required and, if necessary, an air pollution control system would be installed for the protection of human
health and compliance with air emission standards. \

Although the duration of the treatment alternatives (Alternatives 2, 3, and 4) cannot be accurately
predicted, it is expected that these alternatives would be implemented for a long time (i.e., greater than
30 years) due to the implementation period associated with the ground-water component of the
alternatives. This implementation period would not be expected to decrease appreciably, even if the
source area soils were treated using an SVE system or if they were excavated, because the saturated
overburden beneath the site would continue to act as a source. Thus, implementation of the alternatives
which provide for reduction of VOC mass within the unsaturated zone of the overburden (Alternatives
3 and 4) would not be expected to reduce the duration of the ground-water component of these
alternatives to less than 30 years.

In accordance with NCP and NYSDEC guidance, the estimated duration of all alternatives (except No-
Action) used in this FFS is limited to 30 years. This time frame could be reduced depending on future
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development of remedial techniques to address ground water impacted by DNAPL and residual chemicals.
Thus, it is recommended that a review of available ground-water remediation techniques be conducted
every five years to determine if a remedial technique could be implemented at the Robintech site to cost-
effectively reduce the overall duration for the selected alternative.

Long-Term Effectiveness

The no-action alternative would not meet RAOs for the Robintech site. Risks identified in the RA,
resulting from the chemicals of concern present in the ground water and source area soils, would not be
eliminated or reduced under the no-action alternative. The no-action alternative also allows continued
leaching of chemicals of concern to site ground water. The remaining remedial alternatives would meet
the RAOs for the site, except for complete restoration of the bedrock due to current technical limitations
for remediation of possible DNAPLs in the fractured bedrock. However, all alternatives (except
Alternative 1 - No-Action) involve pumping of the overburden ground water, which would be expected
to reduce downward plume migration into the bedrock. Additionally, there are no known receptors of
the bedrock ground water. Thus, even if complete restoration of the bedrock is not achieved, Alternatives
2, 3, and 4 would be protective of human health.

Reduction of Toxicity, Mobility, or Volume

The no-action alternative would not reduce the toxicity, mobility, or volume of the chemicals of concern
in site soils. Alternatives 2, 3, and 4 would reduce the toxicity, mobility, and volume of the chemicals of
concern in ground water; and Alternatives 3 and 4 would also reduce the toxicity, mobility, and volume
of chemicals in the source area soils.

Implementability

All of the remedial alternatives are technically feasible and can be implemented at the site. All
alternatives (except no-action) would require performing pump tests on the downgradient pumping well
to estimate ground-water capture zones. Treatability testing of the SVE system would be required prior
to implementation of Alternative 3.
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Compliance with ARARs

All of the remedial alternatives (except no-action) would be designed and implemented to meet ARARs.
However, complete restoration of the bedrock is technically impracticable using currently available
remedial techniques. The development of remedial techniques to address ground water impacted by
DNAPLs is rapidly progressing. It is recommended that a review of available ground-water remediation
techniques be conducted every five years to determine if a remedial technique can be implemented at the
Robintech site to achieve ARARs and to cost-effectively reduce the overall time frame for
implementation.

Overall Protection of Human Health and the Environment

All of the alternatives (except no-action) are protective of human health. All of the remedial alternatives,
except the no-action alternative, will hydraulically control the chemicals of concern in the overburden
ground water to meet the RAOs.

Cost

A summary of the present worth cost for each alternative is presented below ( detailed cost estimates are
provided in Tables 5-1 through 5-3).

Alternative 1: No Action ' $ 230,000
Alternative 2: Ground-Water Withdrawal and Off-Site $ 1,400,000
Treatment at a POTW

Alternative 3: Soil Vapor Extraction, and Ground- $ 2,100,000
Water Withdrawal and Treatment

Alternative 4: Soil Excavation, and Ground-Water $ 2,800,000
Withdrawal and Treatment
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Recommendation

Based on the foregoing comparative analysis, Alternative 2: Ground-Water Withdrawal and Treatment, is
the most cost-effective alternative that can meet the RAOs. The estimated present worth cost of this
alternative, assuming a 5 percent discount rate for 30 years, is approximately $1,400,000

Respectively Submitted (%’4/ / /

Edward R. Lynch, PE. 7
Executive Vice Presidgnt

tive Vice President

Prepared By David J. Ulm
- William T. McCune
M. Cathy Geraci

Terry W. Young
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TABLE 11

SUMMARY Of SUBSURFACE SOIL SAMPLING RESULTS FOR SIEVE ANALYSIS

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

CRB-1A (5 to 6 ft.) 100 | 852 | 67.0 | 595 | 485 | 442 | 323 | 20.6 19.1 17.5 16.6 15.5

CRB-5 (8 to 9 ft.) 100 | 806 | 645 | 575 | 50.0 | 453 | 340 | 233 | 21.4 | 191 17.8 16.4
CRB-9 (5 to 6 ft.) 100 | 978 | 818 | 712 | 523 | 449 | 309 | 20.4 18.4 15.7 14.0 12.2
CRB-11 (5 to 6 ft.) 100 | 874 | 840 | 708 | 582 | 524 | 377 | 242 | 224 | 202 18.7 16.5
MW-23 S-8 (14 to 16 ft.) - 100 | 927 | 927 | 893 | 878 | 805 | 60.1 508 | 31.8 23.4 18.9

MW-23 S-6 (10 to 12 ft.) - 100 | 910 | 872 | 809 | 763 | 61.1 453 | 415 | 322 24.9 19.2

Notes:

The sieve analysis was performed in accordance with ASTM D422.
Soil samples were prewashed according to ASTM D1140.
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TABLE 1-10
SUMMARY OF GROUND —-WATER ANALYTICAL RESULTS — INORGANICS, AUGUST/SEPTEMBER 1992

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

~ WELLNUMBER

 MW-=14 MW-17 MW—18 MW-19 MW-20 MW-22 MW-23 MW-24 MW-25

Analyte

Arsenic 0.0338 0.015 0.006B 0.005U 0.005U 0.005U 0.0056U 0.005U 0.005U
Beryllium 0.005 0.005U 0.005U 0.007 0.005U 0.005U 0.005U 0.005U 0.005U
Cadmium 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U
Chromium 0.294 0.013 0.010U 6.72 0.010U 0.010U 0.022 0.028 0.170

Copper 0.303 0.010U 0.162 18.4 0.142 0.100 0.034 0.010U 0.199
Lead 0.158 0.005 0.017 0.011 0.004 0.003U 0.004 0.004 0.004
Manganese 5.72 3.1 0.103 10.2 0.212 0.058 2.04 0.149 0.229
Mercury 0.00023 0.00020 U 0.09020 U 0.00068 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U
Nickel 0.218 0.039B 0.030U 0.956 0.030U 0.030B 0.314 0.030U 0.061
Silver 0.024 0.010U o0.010U o0.010U 0.010U 0.010U 0.010U 0.010U o0.010U
Zinc 0.683 0.010U 0.223 0.767 0.098 0.097 0.032 0.010U 0.020

Analyte

Arsenic 0.005sB 0.005U 0.013 0.005U 0.020 0.005U 0.014 0.005U
Beryllium 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U
Cadmium 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U

Chromium 0.033 0.108 0.054 0.048 0.032 0.014 0.309 0.01U
Copper 0.035 0.015B 0.106 0.065 0.142 0.022B 0.264 0.01U
Lead 0.021 0.006 0.056 0.012 0.060 0.011 0.069 0.004
Manganese 2.16 1.41 2.05 1.28 1.91 0.125 6.88 0.583
Mercury 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U 0.00020 U
Nickel 0.031B 0.030U 0.088 0.074 0.080 0.030U 0.124 0.030U
Silver 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U 0.01U
Zinc 0.058 0.015B 0.198 0.093 0.216 0.038 0.220 0.021
Notes:

All concentrations reported in mg/L (ppm).
U = Compound was analyzed for but not detected at the detection limit indicated.
B = Analyte found in the associated blank as well as the sample.

07936867LOM
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0893667LOM

TABLE 1-12

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -
VOLATILE ORGANIC COMPOUNDS

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

COMPOUND

Acetone - - - _ -
Benzene - _ —_ _ —_
Bromomethane - _ - _ —_—
Bromodichloromethane - - - - -
Bromoform - - = - _
2—Butane - - - _ _
Carbon disulfide - - = _ -
Carbon tetrachloride - - - - —_
Chlorobenzene - - S - _—
Chloroethane - - - _ —_
Chloroform - - - _ _
Chloromethane - - - _ —_
Dibromochioromethane - - - - _
1,1-Dichloroethane - i - _ _
1,2-Dichloroethane - - - _ —_
1,2-Dichloroethane (total) - - - - _
1,1-Dichloroethene - - - —_— _
1,2-Dichloropropane - - - - -
cis—1,3-Dichloropropene -— - - - -
trans—1,3-Dichloropropene  —- - - - -
Ethyl benzene - - - s -
2—-Hexanone - - - _ —_
Methylene chloride - - - - _
4—Methyl-2—pentanone - - —_ - -
Styrene - - - - -
1,1,2,2-Tetrachloroethane - - — - -
Tetrachloroethene - - - _ —_
Toluene — - - _ _
1,1,1-=Trichloroethane - - - - _
1,1,2-Trichloroethane - - _ - _
Trichloroethene 3J 2J - - -
Vinyl acetate - - - - -
Vinyl chloride - —_ _ - _
Xylene (total) - _ - —_ —_

Notes:

All concentrations reported in ug/l (ppb).
J = Estimated value; concentration less than the sample quantitation limit but greater than zero.
—— = Not detected.

10-Dec~63
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TABLE 1-13

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS — INORGANICS

ROBINTECH/COMPUDYNE SITE
OWEGC, NEW YORK

Aluminum 60U 60 U 60U 8798B 60U
Antimony 10U i0U 10U i0U i0U
Arsenic 5U 5U 5U 5U 5U
Beryllium 5U L 5U 5U 5U
Cobalt 20U 20U 20U 20U 20U
Cadmium 5U 5U 5U 5U 5U
Chromium 10U i0U 10U i0uU i0U
Copper 10U 10U i0U 10U 10U
Iron 67.3B 6198 5148 829B 478B
Lead 3uU 3uU 3u 3 3uU
Magnesium 5990 6040 8260 8820 8240
Manganese 27.4 144 B ‘14.8B 41 58B
Mercury 02U 02U 02U 02U 02U
Nickel 20U 21B 20U 20U 20U
Selenium S5U s5U s5uU S5U 5U
Silver i0U 10U i0U 10U 10U
Sodium 9310 14000 20400 27300 21200
Thallium , 5U 5U 5U 5U 5U
Vanadium 30U 30U 30U 30U 30U
Zinc (total) 10U 10U i0U i0U 10U
Notes:

All concentrations reported in ug/l (ppb).
B — Compound determined to be present in the blanks as well as in the sample.
U - Compound was analyzed for but not detected.

10-~Dec~83



TABLE 1-14

SUMMARY OF STREAM SEDIMENT ANALYTICAL RESULTS -
VOLATILE ORGANIC COMPOUNDS

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

r
Compound

Acetone 11BJ 12BJ - - 6BJ
Benzene - - 1J - -
Bromomethane - - _ _ —_
Bromodichloromethane - - _ _ _
Bromoform - - i _ -
2-Butane - - _ _ —_
Carbon disulifide - - _ _ -
Carbon tetrachloride - - - _ —_
Chlorobenzene - _ - _ —_
Chloroethane - _ _ - -
Chiloroform - — — - —_
Chloromethane - - _ - —_
Dibromochloromethane - - - _ -
1,1-Dichloroethane - _ —_ - —_
1,2-Dichloroethane - _ — _ _
1,2—Dichloroethane (total) - - —= - —_
1,1-=Dichloroethene - - — _ _
1,2-Dichloropropane - - —_ - -
cis—1,3-Dichloropropene -= - - - -
trans—1,3=Dichloropropene - - . - -
Ethyl benzene - - — _ _
2-Hexanone - — _ - —_
Methyiene chloride - -— 08J —_ _
4—-Methyi—2—pentanone - - - - _
Styrene - - - —_ —_
1,1,2,2—Tetrachloroethane - - _ _ _
Tetrachloroethene - - - _ —_
Toluene - - _ - -
1,1,1-Trichloroethane - — - _ -
1,1,2-Trichloroethane - - S —_ -
Trichioroethene - - - - 24
Vinyl acetate - - - S -
Vinyl chloride - _ —_ - s
Xylene (total) - - - —_ =

Notes:

All concentrations reported in ug/kg, dry weight (ppb).

B = Compound determined to be present in the blanks as well as in the sample.

J = Estimated value; concentration less than the sample quantitation limit but greater than zero.
—— = Not detected.

10836867L.OM 10-Dec~-93
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TABLE 1-15

SUMMARY OF WETLANDS SEDIMENT ANALYTICAL RESULTS
VOLATILE ORGANIC COMPOUNDS

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

(SAMPLEID
| (SAMPLEDEPTH}

Compound
Acetone - -

Benzene —-_ —_
Bromomethane - —_
Bromodichloromethane S —_
Bromoform - —_—
2—-Butanone - _
Carbon Disulfide - _
Carbon Tetrachloride _ —_
Chlorobenzene - —_
Chloroethane - -
Chloroform - —_
Chloromethane - -
Dibromochloromethane - —_
1,1-Dichloroethane - —_
1,2-Dichloroethane - —_
1,1-Dichloroethene - —_
1,2-Dichloroethene (total) - -
1,2-Dichloropropane - -
cis—1,3-Dichloropropene - -
trans—1,3-Dichloropropene - -
Ethylbenzene - -
2—-Hexanone - —_
Methylene Chloride - -
4—Methyl-2—Pentanone - -
Styrene - -
1,1,2,2-Tetrachloroethane - -
Tetrachloroethene - —_—
Toluene - _
1,1,1-=Trichloroethane - -
1,1,2-Trichloroethane - -
Trichloroethene I _
Vinyl Chloride _ _
Xylene (total) - -

Total VOCs —— -

Note:

All concentrations reported in ug/kg, dry weight (ppb).

10—-Dec-93
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TABLE 1-16

SUMMARY OF STREAM SEDIMENT ANALYTICAL RESULTS — INORGANICS

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

ANALYT

—

Aluminum 12900 15200 10600 15100 10700
Antimony 23U 25U 235U 24U 23U
Arsenic 10 20.8 12.6 17.4 11.8
Beryllium 11U 13U 1.2U 12U 11U
Cobalt 12.2 14.6 9.6 16.6 89B
Cadmium 11U 13U 1.2 12U 11U
Chromium 17.7 19 14.6 225 15.2
Copper 30.3 273 18.6 59.4 28.7
Iron 33800 37500 25700 36200 25400
Lead 10.2 27.5 15.7 414 129
Magnesium 4310 5000 3620 5180 3510
Manganese 704 1000 472 1430 331
Mercury 01U 0.11U 011U 0.11U 01U
Nickel 37.6 46.3 29.4 49.3 25.7
Selenium 12U 13U 12U 1.2U 11U
Silver 15.4 12.8 29 24 23U
Sodium 246 B 274 8B 231B 259 B 235B
Thallium 1.2U 13U 1.2U 1.2U 11U
Vanadium 124 15.9 10.1B 16.1 10B
Zinc (total) 78.8 89.2 60.7 104 62.7
Notes:

All concentrations reported in mg/kg, dry weight (ppm).

B = Compound determined to be present in the blanks as well as in the sample.

U = Compound was analyzed for but not detected.

10~Dec—~983
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TABLE 1-17

SUMMARY OF WETLANDS SEDIMENT ANALYTICAL RESULTS
INORGANICS

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

SAMPLEID
{(SAMPLE DEPTH) =

Analyte

Chromium 683 790
Copper 162 83
Zinc 102 48.3

TOC 1,430 786

Notes:

Concentrations reported in mg/kg dry weight.
TOC = Total Organic Carbon (ug/g)

10—-Dec-93
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TABLE 2-1

MAXIMUM CONCENTRATION OF VOLATILE ORGANIC CONTAMINANTS
FOR THE TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP)

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

D018 Benzene 0.5
D035 2-Butanone 200.0
D019 Carbon Tetrachloride 0.5
D021 Chlorobenzene 100.0
Do22 Chloroform 6.0
Do2s 1,2-Dichloroethane 0.5
Do29 1,1-Dichloroethene 0.7
D039 Tetrachloroethene 0.7
D040 Trichloroethene 0.5
D043 Vinyl Chloride 0.2

Page 1 of 1




TABLE 2-2

SUMMARY OF TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP) ANALYTICAL RESULTS

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

 REGULATORY
Benzene - - 84J 500
2-Butanone - - -- 200,000
Carbon Tetrachloride - - -- 500
Chlorobenzene - - 4J 100,000
Chloroform - -- -- 6,000
1,2-Dichloroethane - - - 500
1,1-Dichloroethene - - - 700
Tetrachloroethene 120 4J 880 700
Trichloroethene 2,500 D 270 43,000 D 500
Vinyl Chloride - - - 200

Notes:

All concentrations reported in ug/l (ppb).
J = estimated value; concentration less than the quantitation limit but greater than zero.

D = compounds identified at a secondary dilution factor.

-- = not detected.




TABLE 2-3
NEW YORK STATE CLASS GA GROUND-WATER STANDARDS

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

Volatile Organics

Acetone 67-64-1 -
Benzene 71-43-2 07
Bromomethane 74-83-9 -
Bromodichloromethane 75-27-4 50(G)
Bromoform 75-25-2 50(G)
2-Butanone 78-93-3 -
Carbon disulfide 75-15-0 -
Carbon tctrachloride 56—23-5 5
Chlorobenzene 108-90-7 5
Chloroethane 75-00-3 -
Chloroform 67-66-3 7
Chioromethane 74-87-3 -
Dibromochloromethane 124-48-1 50(G)
1,1-Dichloroethane 75-34-3 5
1,2-Dichlorosthane 107-06-2 5
1,2—-Dichloroethene (total) 540-59-0 -
1,1-Dichloroethene (DCE) 75-35-4 5
1,2—-Dichloropropane 78-87-5 5
cis—1,3-Dichloropropene 10061-01-5 -
trans—1,3~Dichloropropene 10061-02—-6 -
Ethylbenzene 100-41—-4 5
2—Hexanone 591-78-6 50(G)
Methylene chloride 75-09-2 5

4 —Methyl—-2—pentanone 108-10-1 -
Styrene 100-42-5 5
1,1,2,2—-Tetrachloroethane 79-34-5 5
Tetrachloroethene (PCE) 127-18-4 5
Toluene 108-88-3 5
1,1,1-Trichloroethane (TCA) 71-55-6 5
1,1,2-Trichloroethane 79-00-5 5
Trichloroethene (TCE) 79-01-6 5
Vinyl chloride 75-1-4 2
Xylene (total) 1330-20-7 5

1of 2
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TABLE 2-3
(Cont'd.)
NEW YORK STATE CLASS GA GROUND—WATER STANDARDS

ROBINTECH/COMPUDYNE SITE
CWEGO, NEW YORK

Inorganics

Aluminum N/A -
Antimony N/A 3(G)
Arsenic N/A 25
Beryllium N/A 3(Q)
Cadmium N/A 10
Chromium N/A 50
Cobalt N/A -
Copper N/A 200
Iron N/A 300(++)
Lead N/A 25
Magnesium N/A 35,000(G)
Manganese N/A 300(++)
Mercury N/A 2
Nickel N/A -
Selenium N/A 10
Silver N/A 50
Sodium N/A 20,000
Thallium N/A 4(G)
Vanadium N/A -
Zinc (total) N/A 300
Notes:

These standards and guidance values are from the November 15, 1991 Division of
Water Technical and Operational Guidance Series (1.1.1).

Classes of ground water are based on the definitions found in Title 6 Part 701,
New York Code of Rules and Regulations.

All concentrations in units of micrograms per liter (ug/L; ppb).

—— = No standard or guidance value listed.

* = Chemical Abstracts Reference Number.

(++) = The value listed applies to the sum of iron and manganese concentrations.

(G) = Guidance Value.

1293667LOM 20f2
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PATHWAY —-SPECIFIC RISK CHARACTERIZATION SUMMARY

TABLE 3-2

ROBINTECH/COMPUDYNE SITE

OWEGO, NEW YORK

Off-Site Ground Water Ingestion of 3.7E-04 7.0E+00
Residents Well Water
On-Site Soils Incidental 8E-10 3E-02
Excavation Ingestion &
Workers Dermal Contact
On-Site Soils Inhalation of 2E-14 4E+00
Excavation of Dust from
Workers Soils

1693667LOM

10—Dec-93



TABLE 3-3

REMEDIAL ACTION OBJECTIVES

ROBINTECH/COMPUDYNE SITE

OWEGO, NEW YORK

Media of Concern

Soil Beneath the Former Chemical
Storage Area

" Remedial Action Objective

Prevent inhalation of dust from sails for hypothetical on-site excavation
workers.

Prevent/minimize migration of chemicals of concern that would result
in further degradation of ground-water quality (i.e., halogenated VOCs,
aromatic hydrocarbons, copper, chromium, lead, and zinc).

For organic soil constituents (i.e., halogenated VOCs and aromatic
hydrocarbons), the cleanup objectives are those concentrations
presented in NYSDEC's TAGM #4046 - Determination of Scil Cleanup
Obijectives and Cleanup Levels for the protection of ground-water
quality (a copy of this TAGM is provided in Appendix B).

For inorganic soil constituents, including copper, chromium, lead, and
zinc, background concentrations will be used as cleanup objectives.
Specifically, the following average concentrations detected in the sail
samples collected in the vicinity of upgradient monitoring well MW-3
will be used:

Chromium 15 ppm
Copper 26 ppm
Lead 33 ppm
Zinc 88 ppm

Ground Water

Reduce potential risks to human health associated with ingestion of
ground water containing constituent concentrations in excess of
NYSDEC Class GA ground-water standards. (Private water supply
wells, located south of the site, are principally within the shallow
overburden.)

Attain NYSDEC Class GA ground-water standards at the site
boundary in both the overburden and bedrock for constituents
attributable to the Robintech site, including halogenated VOCs,
aromatic hydrocarbons, chromium, copper, lead, and zinc.

Minimize ground-water plume migration (both horizontally and
vertically).

Note: ppm = parts per million.

12/10/93
193146QQ
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TABLE 51

FOCUSED FEASIBILITY STUDY COST ESTIMATE

ALTERNATIVE 2: GROUND-WATER WITHDRAvw\L AND TREATMENT

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

tem# | oo b i Description: 0 | Quantity: | ‘Unit | Mat &Lab. - *  Amount

1 Mobilization/Demobilization - LS - $ 10,000.00
2 Install a 4-inch diameter well 1 Each 5,000.00 5,000.00
3 Excavation 500 CcY 12.00 6,000.00
4 Place and Compact Select Fill 100 CcY 15.00 1,500.00
8 Place and Compact Excavated Soil 500 CcY 10.00 5,000.00
6 Provide and Install Pre-Case Concrete Manhole 1 Each 6,000.00 6,000.00
7 Provide and Install Submersible Well Pump 1 Each 2,000.00 2,000.00
8 Provide and Install Piping 600 LF 15.00 9,000.00
9 Tap into Existing IRM System - LS - 5,000.00
10 Provide and Install Electric and Instrumentation - LS - 20,000.00
11 Site Restoration - LS -- 2,000.00
12 Bituminous Pavement - LS - 2,000.00
Subtotal $ 73,500.00

Administrative and Engineering (30%) 22,050.00

Contingency (20%) _14,700.00

Subtotal $110,250.00

PRE-TREATMENT SYSTEM O&M

13 Effluent Sampling 12 Month 1,020.00 12,240.00
14 Equipment Maintenance - LS - 2,000.00
15 Energy Consumption - LS - 5,000.00
16 Ground-Water Monitoring - LS - 15,000.00
17 POTW Discharge Fee 11,000,000 Gallon 0.003 33,000.00
Subtotal $ 67,240.00

Contingency (20%) 13,448.00

Estimated Annual O&M $ 80,688.00

Present Worth Factor (30 Years; 5%) 1537

Total Present Worth of O&M $1,240,174.00
Total | $1,350,424.00
al | $1,400,000.00

Notes:

LS = Lump Sum

12/10/93
1931460Q

LF = Lineal Feet

CY = Cubic Yard
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TABLE 5-1
FOCUSED FEASIBILITY STUDY COST ESTIMATE
ALTERNATIVE 2: GROUND-WATER WITHDRAWAL AND TREATMENT

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

ASSUMPTIONS:

1.

10.

11.

12.

Mobilization/demobilization cost estimate includes mobilization and demobilization of all labor, equipment, and
materials necessary to construct the ground-water withdrawal system and connect it to the existing IRM system.
Cost estimate also includes development of a HASP and performing monitoring (i.e., air monitoring) during
construction.

Well installation cost estimate includes all equipment, labor, and materials necessary to install a 4-inch diameter well
constructed with PVC screen and riser pipe. The estimate assumes that the well will be installed into the deep
overburden.

Excavation cost estimate includes all equipment, labor, and material necessary to excavate the sail for pipe
installation, to install the piping from a downgradient pumping well to the existing IRM, and to install a manhole at
the well. Cost based on no special soil disposal; and no permanent or temporary sheeting being required.

Place and compact select fill cost estimate includes all equipment, labor, and material necessary to import, place,
and compact select fill material below manholes and piping at @ minimum depth of one foot.

Place and compact excavated soil cost estimate included all equipment and labor necessary to backfill and compact
excavated soils around manholes and piping. Estimate assumes special handling and/or disposal of soil will not
be necessary.

Provide and install pre-cast concrete manhole cost estimate includes all equipment, labor, and materials necessary
to provide and install a 4-foot-square by 5-foot-deep pre-case concrete manhole at the downgradient pumping well.

Provide and install submersible well pump cost estimate includes all equipment, labor, and materials necessary to
provide and install a submersible well pump at the downgradient pumping well.

Provide and install piping cost estimate includes all equipment, labor, and materials necessary to provide and install
approximately 600 lineal feet of piping from the downgradient pumping well to the existing IRM. The piping will
consist of a 1-inch-diameter HDPE pipe with a 3-inch-diameter CPVC secondary containment pipe.

Tap into existing IRM system cost estimate includes all equipment, labor, and materials necessary to tap into the
existing system and make minor modifications to the existing IRM to pre-treat the ground water prior to discharging
to the POTW.

Provide and install electric and instrumentation cost estimate includes all equipment, labor, and materials necessary
to provide and install electrical service and instrumentation for the ground-water extraction system. The electrical
service and instrumentation will include, but not necessarily be limited to, the following:

¢ One level float in the manhole;

¢ Two 3/4-inch conduits and wires from the manhole to the existing biclogical treatment building;
« One starter and one contact for the submersible well pump;

Intrinsic barriers for the manhole;

One low water-level float switch for the well; and

One cabinet/alarm pane for the manhole.

Site restoration cost estimate includes all equipment, labor, and materials to grade all excavated areas and
hydroseed in grassy areas.

Bituminous pavement cost estimate includes all equipment, labor, and materials necessary to install a bituminous
binder and wearing coarse over areas of excavation in paved areas.

Page 2 of 3



TABLE 5-1
FOCUSED FEASIBILITY STUDY COST ESTIMATE
ALTERNATIVE 2: GROUND-WATER WITHDRAWAL AND TREATMENT

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

13. Pre-treatment system sampling and analysis cost estimate includes collection of influent and effluent water samples
from the pre-treatment system once per month to demonstrate compliance with the POTW discharge permit.
Analysis of each of the water samples would consist of VOCs (Method 8240), copper, nickel, lead, tin, pH,
suspended solids, and oil and grease with a 24-hour turnaround time for analytical results.

14. Equipment maintenance cost estimate includes costs associated with making repairs and performing routine
maintenance to the ground-water collection and pre-treatment system.

15. Energy consumption cost estimate includes power necessary to operate the ground-water collection and pre-
treatment system.

16. Ground-water monitoring cost estimate includes performing semi-annual sampling at 10 existing well locations and
analyzing the extracted ground water for four inorganic constituents (chromium, copper, lead, and zinc), and VOCs
using USEPA SW-846 Method 8240.

17. POTW discharge fee based on the cost per thousand gallons (th gal) to discharge to the town of Owego POTW
under Hadco's current discharge permit.

18. Existing IRM system (e.g., shallow tray stripper) and POTW will be able to accommodate the increased flow rate
associated with implementing this remedial alternative.

19. Cost estimate does not include any costs associated with implementation of institutional actions.
20. Cost estimate based on 1993 dollars.

21. Cost estimate based on Blasland & Bouck’s past experience and vendor estimates.

12/10/93
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TABLE 5-2
FOCUSED FEASIBILITY STUDY COST ESTIMATE
ALTERNATIVE 3: SOIL VAPOR EXTRACTION, GROUND-WATER WITHDRAWAL AND TREATMENT

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

~ Description "+ LommEne "Quantity - Unit 7 Mat, & Lab. | Amount
1 Mobilization/Demobilization - LS - $ 10,000.00
2 Sail Vapor Extraction System Design - LS - 5,000.00
3 Soil Vapor Extraction System Installation - LS - 50,000.00
4 Soil Vapor Extraction System Start-Up - LS = 20,000.00
5 Disposal of Miscellaneous Wastes 20 Ton 1,200.00 24,000.00
6 Site Restoration - LS - 5,000.00
7 Ground-Water Withdrawal and Discharge to POTW - LS - 73,500.00
8 Soil Vapor Extraction System Operation - LS - 480,000.00
Subtotal $ 667,500.00
Administrative and Engineering (10%) 66,750.00
Contingency (20%) 133,500.00
Subtotal $ 867,750.00

GROUND-WATER WITHDRAWAL O&M

9 Ground-Water Withdrawal O&M - LS -- 1,240,174.00
Present Worth of O&M for Ground-Water Withdrawal $1,240,174.00

Note: LS = Lump Sum

12/10/93
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TABLE 5-2
FOCUSED FEASIBILITY STUDY COST ESTIMATE
ALTERNATIVE 3: SOIL VAPOR EXTRACTION, GROUND-WATER WITHDRAWAL AND TREATMENT

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

ASSUMPTIONS:

1.

10.

11.

Mobilization/demobilization cost estimate includes mobilization and demobilization of all labor, equipment, and
materials necessary to construct the soil vapor extraction system.

Soil vapor extraction system design cost estimate based on vendor estimate.

Sail vapor extraction system installation cost estimate includes all equipment, labor, and materials necessary to install
three horizontal soil vapor extraction wells beneath the clean room, blowers, electrical and instrumentation, and sail
vapor treatment system with exhaust stack. Estimate assumes that soil vapor extraction will be conducted below
the clean room only.

Soil vapor extraction system start-up cost estimate includes all equipment, labor, and materials necessary to start
up the system and make optimization adjustments.

Miscellaneous disposal cost estimate includes all equipment, labor, and materials necessary to transport items (i.e.,
soil euttings, excavated sail, etc.) to a RCRA-permitted incinerator. Estimate assumes disposal of waste from one
20-ton roll-off.

Site restoration cost estimate includes all equipment, labor, and materials necessary to backfill and compact
excavations, repair bituminous pavement, and perform other miscellaneous restoration activities.

Ground-water withdrawal and discharge to POTW cost estimate based on previously developed estimate. Refer to
Table 5-1 for the detailed breakdown of estimate and a listing of the associated assumptions.

Sail vapor extraction system O&M cost estimate based on O&8M of scil vapor extraction system, including
replacement of vapor-phase GAC (used to treat extracted vapors) and O&M of the vapor extraction system assumed
over a two-year operation period.

Cost estimate does not include implementation of institutional actions at the site.

Cost estimate based on 1993 dollars.

Cost estimate based on Blasland & Bouck’s past experience and vendor experience.

Page 2 of 2



TABLE 5-3
FOCUSED FEASIBILITY STUDY COST ESTIMATE

ALTERNATIVE 4: OFF-SITE DISPOSAL OF SOIL AT A PERMITTED FACILITY, AND
GROUND-WATER WITHDRAWAL AND TREATMENT

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

— e
L Estimated |
“ltem # . Quantity
Mobilization/Demobilization - LS $ 10,000.00
2 Provide Access Through Existing Exterior Wall - LS - 2,000.00
3 Remove and Stage Existing Room Furnishings - LS - 1,400.00
4 Install Protective Polyethylene 6,000 SF 0.50 3,000.00
5 Demolish and Remove Existing Floor Slab 50 CY 50.00 2,500.00
6 Provide and Install Shoring and Bracing 3,000 SF 15.00 45,000.00
7 Dewatering Activities - LS - 2,000.00
8 Excavate Subbase and Place into Roll-Offs or Stage 1,000 cY 20.00 20,000.00
9 Dismantle Polyethylene and Place into Roll-Off -- LS - 3,000.00
10 Transportation of Soil to Incineration Facility 36 Roll-Off 3,000.00 108,000.00
11 Incineration of Soil and Debris 720 Ton 1,200.00 864,000.00
12 Place and Compact Select Fill 1,000 CY 20.00 20,000.00
13 Place New Concrete Floor Slab 50 cY 600.00 30,000.00
14 Repair Exterior Wall - LS - 2,000.00
15 Install Carpeting 300 SY 35.00 10,500.00
16 Reinstall Room Furnishings - LS - 1,400.00
17 Site Restoration - LS -- 2,000.00
18 Ground-Water Withdrawal and Discharge to POTW - LS - 73,500.00
19 Sail Verification Sampling - LS 10,000.00 10,000.00
Subtotal $1,210,300.00
Administrative and Engineering (5%) 60,515.00
Contingency (20%) _242,060.00
Subtotal $1,512,875.00
GROUND-WATER WITHDRAWAL O&M
Ground-Water Withdrawal O&M - LS - $1,240,174.00
R T e — S —_— $2'753104900
i $2,800,000.00
L
Notes:
LS = Lump Sum SF = Square Feet CY = Cubic Yards SY = Square Yards
12/10/93 ‘

193146QQ Page 1 of 3
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ASSUMPTIONS:

1.

10.

11.

TABLE 5-3

FOCUSED FEASIBILITY STUDY COST ESTIMATE

ALTERNATIVE 4: OFF-SITE DISPOSAL OF SOIL AT A PERMITTED FACILITY, AND

GROUND-WATER WITHDRAWAL AND TREATMENT

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

Mobilization/demobilization cost estimate includes mobilization and demobilization of all labor,
equipment, and materials necessary to excavate, transport, incinerate and backfill the soils
located beneath the existing clean room. Cost estimate also includes development of a HASP
and performing monitoring (i.e., air monitoring) during construction.

Provide access through existing exterior wall cost estimate includes all equipment and labor
necessary to cut an access hole in the exterior masonry wall of the clean room and dispose
of the resulting debris.

Remove and stage existing room furnishings cost estimate includes all equipment, labor, and
materials necessary to store, stage, and protect from damage existing equipment, furnishings,
fixtures, and partitions from the existing clean room in an area designated by Hadco at the
Owego facility.

Install protective polyethylene cost estimate includes all equipment, labor, and materials
necessary to install polyethylene along the walls and ceiling of the clean room to limit the
potential spread of contamination and to delineate the staging areas.

Demolish and remove existing floor slab cost estimate includes all equipment, labor, and
materials necessary to saw-cut around the perimeter of the existing 6-inch-thick clean room
concrete slab, break up the slab, and place the resulting debris in a 20-ton-capacity roli-off.

Provide and install shoring and bracing cost estimate includes all equipment, labor, and
materials necessary to install temporary sheeting and bracing around the perimeter of the clean
room and to a depth of 10 feet to stabilize the excavation walls.

Dewatering activities cost estimate includes all equipment, labor, and materials necessary to
dewater and treat ground water from the lower 2 feet of the excavation below the clean room
during excavation activities.

Excavate subbase and place into roll-offs cost estimate includes all labor and equipment
necessary to excavate the soil subbase located beneath the clean room and place into roll-offs.
Sail volume based on excavating area below clean room (30-foot by 90-foot) to a depth of 10
feet below grade and placing 600 cubic yards of contaminated sails into roll-offs and 400 cubic
yards (40% of the soil volume) in a designated staging area. Assumed a soil density of 1.3
tons/yd®.

Dismantle polyethylene and place into roll-off cost estimate includes all equipment and labor
necessary to remove the polyethylene from the clean room walls and ceiling and place into a
roll-off.

Transportation of sail to incineration facility cost estimate includes all equipment, labor, and
materials necessary to characterize and transport the excavated soil and debris to the RCRA-
permitted incineration facility. :

Incineration of soil and debris cost estimate includes incinerating and properly disposing of the
soils and debris at a RCRA-permitted incineration facility.

Page 2 of 3
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12.

13.

14.

15.
16.
17.

18.

19.

20.

21,

28.

TABLE 5-3

FOCUSED FEASIBILITY STUDY COST ESTIMATE

ALTERNATIVE 4: OF-SITE DISPOSAL OF SOIL AT A PERMITTED FACILITY, AND

GROUND-WATER WITHDRAWAL AND TREATMENT

ROBINTECH/COMPUDYNE SITE
OWEGO, NEW YORK

Place and compact select fill cost estimate includes equipment, labor, and materials necessary
to place and compact 1,000 cubic yards of material (600 cubic yards of imported select fill and
400 cubic yards of staged soils).

Place new concrete floor slab cost estimate includes all equipment, labor, and materials to
provide and place concrete, formwork, and reinforcing steel for a new 6-inch-thick concrete slab
inside the clean room.

Repair exterior wall cost estimate includes all equipment, labor, and materials necessary to
patch the accese hole cut in the existing exterior masonry wall of the clean room with masonry
block materials and brick to match the existing architecture.

Install carpeting cost estimate includes all equipment, labor, and materials for the installation
of an industrial-strength carpet on the floor of the clean room.

Reinstall room furnishing cost estimate includes all equipment and labor necessary to return all
staged existing room furnishings from item 4 above to their original location in the room.

Site restoration cost estimate includes all equipment, labor, and materials necessary to restore
the site to pre-construction condition (i.e., placing bituminous pavement).

Ground-water withdrawal and discharge to POTW cost estimate based on previous cost
estimate. Refer to cost estimate presented in Table 5-1 for detailed breakdown of costs and
list of assumptions.

Sail verification sampling cost includes performing necessary soil sampling during excavation
activities to determine appropriate options for excavated soil (e.g., incineration, backfill).
Assumed that soil samples would be analyzed for VOCs and 4 inorganic constituents
(chromium, copper, lead, and zinc).

Ground-water withdrawal O&M cost estimate based on previous cost estimate. Refer to cost
estimate presented in Table 5-1 for a detailed breakdown of costs and a list of assumptions.

Cost estimate does not include implementation of institutional actions at the site.
Cost estimate based on 1993 dollars.

Cost estimate based on Blasland & Bouck's past experience and vendor information.
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Conventional Sediment Variables
Total Organic Carbon (TOC)
March 1986

blanks, and standard reference measurements) and should note any problems
that may have influenced sample quality. The laboratory should also provide
a summary of the calibration procedure and results (e.g., range covered,
regression equation, coefficient of determination).
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