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EXECUTIVE SUMMARY

Overview

Envirite Inc. (Envirite) owns a former hazardous waste treatment facility and hazardous
and solid waste disposal facility-in Thomaston, Connecticut (“Site”), which was operated from 1975
until 1990. In November 1990, Envirite and the United States Environmental Protection Agency
(USEPA) Region I entered into a Consent Agreement issued under Section 3008(h) of the Resource
Conservation and Recovery Act (RCRA). Under the terms of the Consent Agreement, Envirite was
required to evaluate the nature and extent of any releases of hazardous waste or hazardous

constituents from the solid waste management units at the facility.

A RCRA facility investigation (RFI) was conducted by GZA GeoEnvironmental, Inc. (GZA)
to characterize the Site and the surrounding area. To determine the nature, extent, and magnitude of
chemicals present in various environmental media in the Site vicinity, samples of soil, ground water,

and soil gas were collected from the Site. In addition,'samples of surface water and sediment from

" Naugatuck River and Branch Brook were collected at locations both upstream and downstream of

the Site. Based on data collected during and after the RFI, ENVIRON prepared a Public Health and
Environmental Risk Evaluation (PHERE) of the Site. The purpose of the PHERE was to identify -
the human population and environmental systems that may be exposed to hazardous constituents
released from the Site, and to assess potential risks to currently exposed populations and potential
future populations. Subsequent to the PHERE, additional ground water monitoring data were
collected to evaluate current conditions at the Site. A summary and evaluation of the most recent
ground water monitoring results were presented by ENVIRON in a May 25, 2005 memorandum.
The memorandum recommends further remediation of the Pre-Envirite Waste Material-Roadway
(PEWM-R) pile, removal of the building, implementation of a land use restriction, and compliance

of ground water with surface water protection criteria.

With completion of the RFI, the Corrective Measures Study (CMS) was conducted to
determine the conceptional remedial alternative for the Site and provide a basis for the development
of a Statement of Basis (SB) by the USEPA to inform the public and provide an opportunity for
comment on the proposed remedy. The public comment will be evaluate and incorporated intd
USEPA’s final remedy decision.

The CMS concludes that if the preferred remedial alternative for the Site is implemented, it
will achieve the remedial objectives and provide a long-term, permanent solution for the Site. The

-1- ENVIRON
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preferred remedial alternative for the Site is removal of the PEWM-R, monitoring and natural

attenuation for ground water, and establishing an Environmental Land Use Restriction (ELUR).
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1.0 INTRODUCTION

1.1 Overview

ENVIRON International Corporation (ENVIRON) was retained by Envirite to prepare a
CMS for the property located at 198 Old Waterbury Road in Thomaston, Connecticut (the Site), as
shown on Figure 1. Based on the results of prior subsurface investigations and ENVIRON’s Public
Health and Environmental Risk Evaluation (PHERE), the CMS was prepared to address the soil and
ground water issues at the Site.

The Site is a former hazardous waste treatment facility and hazardous and solid waste
disposal facility, which was operated from 1975 until 1990. In November 1990, Envirite and the
United States Environmental Protection Agency (USEPA) Region I entered into a Consent
Agreement issued under Section 3008(h) of the Resource Conservation and Recovery Act (RCRA).
Under the terms of the Consent Agreement, Envirite was required to evaluate the nature and extent
of any releases of hazardous waste or hazardous constituents from the solid waste management units -

at the facility.

A RCRA facility investigation (RFI) was conducted by GZA GeoEnvironmental, Inc. (GZA)
to characterize the Site and the surrounding area. To determine the nature, extent, and magnitude of

chemicals present in various environmental media in the Site vicinity, samples of soil, ground water,

and soil gas were collected from the Site. In addition, samples of surface water and sediment from
Naugatuck River and Branch Brook were collected at locations both upstream and downstream of
the Site.

Based on the results of the RFI, ENVIRON prepared a PHERE for the Site. The purpose of
the PHERE was to identify the human population and environmental systems that may be exposed
to hazardous constituents released from the Site, and to assess potential risks to currently exposed
populations and potential future populations. Subsequent to the PHERE, additional ground water |
monitoring data were collected to evaluate current conditions at the Site. A summary and
evaluation of the most recent ground water monitoring results were présented by ENVIRON in a
May 25, 2005 memorandum. Following this memorandum, a request was made (and permission
was granted) to perform additional quarterly rounds of expanded monitoring to evaluate up-gradient
concentrations in ground water. Concurrent with this study, the CMS has been prepared.

3- ENVIRON
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In addition to the ground water monitoring, closure activities for the former facility
building are being coordinated. All bulk and containerized hazardous materials were removed from
the Site, tanks were decontaminated, and the secondary containment areas were partially
decontaminated.

1.2 Corrective Measures Study Objective and Approach

The CMS was prepared to evaluate remedial technologies for addressing remaining
chemicals of potential concern (COPCs) in soil and ground water at the Site. In preparing the CMS,
ENVIRON performed an evaluation and screening process in compliance with the May 1996
Advanced Notice of Proposed Rulemaking (ANPR) (61 FR 19432). ENVIRON generally followed
the guidance prepared by the United States Department of Energy for preparing corrective measures
studies (USDOE, 2003). Based on this guidance, regulatory compliance and the prior Site
investigations were evaluated, and remedial action objectives (RAOs) and alternatives for the
remediation of the chemicals detected in soil, waste material, and ground water were developed.
These alternatives were then evaluated for the Site and a preferred remedy option was selected for
the Site.

1.3 Report Organization

Following this introductory section, the remainder of this report is divided into the following

sections:

e Section 2.0 - Site Background: presents an overview of the Site and surrounding area,
identifies history of the Site that is relevant to the CMS, and provides detailed
information on the Site topography, hydrology, and geology.

e Section 3.0 - Public Health and Environmental Risk Evaluation Summary: presents a
summary of the PHERE. '

e Section 4.0 - Remedial Action Objectives and Regulatory Requirements: presents the
RAOs and regulatory considerations for the Site.

e Section 5.0 — Nature and Distribution of Impact: provides detailed information on the
distribution of COPCs at the Site.

e Section 6.0 — Identification and Screening of Remedial Technologies: presents the
methodology for the identification and screening of technologies for the impacted soil,
waste material, and ground water at the Site.
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Section 7.0 - Detailed Evaluation of the Alternatives: compares retained technologies

from the preliminary screening to each other using nine evaluation criteria.

Section 8.0 — Preferred Alternative for the Site: presents the selected remedial alterative

for the Site and describes the preferred alternative in detail.
Section 9.0 — Limitations: discusses limitations to this report.

Section 10.0 — References: includes all references cited in this report.

5. ENVIRON
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2.0 SITE BACKGROUND

This chapter summarizes the portions of the Site description and history that are reley'ant to
the CMS. More detailed descriptions of Site activities are presented in the RFI report (GZA 1995).

2.1 Site Description

The Site is located in the southern portion of the Town of Thomaston, Connecticut in
Litchfield County, as shown on Figure 1. The southwestern portion of the Site is located in the
Town of Watertown. The Site consists of a 12,000 square foot waste treatment and storage building
and an approximately five-acre solid waste landfill, which includes a one-acre hazardous waste
disposal area as shown on Figure 2. The Site is situated in a valley, approximately one half mile
north of the confluence of Branch Brook and Naugatuck River. Branch Brook flows along the ‘
western edge of the Site, and Old Waterbury Road is situated to the east. Naugatuck River is
located immediately east of Old Waterbury Road.

The area within a one half mile radius of the Site contains three major land uses. The areas
to the west and south are mostly part of the Mattatuck State Forest. These areas are heavily wooded,
with no commercial or residential activity. The Thomaston Publicly Owned Treatment Works
(POTW), Thomaston dog pound, and a mixed solid waste transfer station are situated adjacent to the
southern edge of the Site. Old Waterbury Road terminates at the POTW. To the east, north, and
northwest, land use is a mix of industrial and residential. The properties north of the Site along Old
Waterbury Road contain a number of light industries, including Summit Metals, Eyelets for
Industry, and the T.A.D. Corporation. Other industries currently in the Site vicinity include Central
Connecticut Cable Company, Stewart EFI, and Port-O-Let. Across from the Site on the eastern
bank of Naugatuck River lie a major metal plating operation (Whyco Chromium Company) and
sporadic residential uses.

The general topogréphy of the Site vicinity consists of rolling hills with occasional steep -
valleys associated with Naugatuck River and its tributaries. In general, Site conditions include a
bedrock highland that outcrops along the northern end of the Site and a sand and gravel aquifer that
thickens from the bedrock outcrops in the north to 60 feet thick in the south and southeast portions -

of the Site. Surface water flow is from north to south, and stream flux measurements indicate the

- brook and river are likely recharging the aquifer (at least seasonally) adjacent to the Site (GZA
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(

1995). According to the RFI report, ground water in the overburden aquifer in the vicinity of the

treatment building flows to the west towards Branch Brook; overburden ground water at the rest of

the Site flows to the south and southwest. Flow directions in the bedrock are also generally to the

south and southwest. |

2.2  Site History /

The Site history summarized below is based pﬁmarily on information presented in the RFI
report (GZA 1995).

Prior to the construction of the Envirite facility in 1975, an investigation was conducted at
the Site, during which time an “oily sludge” material that contained volatile organic compounds
(VOCs) was discovered. This material was determined as likely being waste material from a
solvent recovery operation, Solvents Recovery Service Corporation, which operated a facility across
from the Site on the east bank of Naugatuck River from 1947 until 1955. Although the majority of
this oily sludge (“Pre-Envirite Waste Material”) reportedly was excavated and removed in 1975,
similar waste material was discovered in 1981 in the same vicinity, approximately half of which is .
located off the Envirite property to the east. According to the RFI report, based on historical data,
this PEWM was determined to be unrelated to Envirite’s post-1975 operations.

According to the RFI report, the PEWM is believed to be the dominant source of organic
constituents at the Site. High concentrations of certain VOCs (e.g., tetrachloroethylene [PCE],
trichloroethylene [TCE]) were measured in samples collected from the PEWM, on the order of
several thousand parts per million. Based on these high concentrations, potential exposures
resulting from exposure to this waste material would be expected to be significant. The highest
concentrations of organic constituents in the ground water were found in monitoring wells

immediately downgradient of the PEWM.

_ Other potential sources of on-site contamination include two acid spills that occurred on-site
in 1978 and 1983. The areas potentially impacted by these spills are located in the vicinity of soil
samples F-1 through F-11 as shown on Figure 3. The first spill occurred on February 1, 1978 when
a tank inside the storage and treatment building suffered a total failure and caused two other tanks to
develop major leaks of hydrochloric and nitric acids. The second spill occurred on January 30, 1983
when a nitric acid storage tank failed.- The leak damaged the plumbing and valves of some other
tanks, causing the contents of several other tanks containing nitric, sulfuric, and hydrochloric acids
to spill onto the floor. Additional details on the spills are provided in the RFI report (GZA 1995).
These spills, particularly the 1983 spill, are believed to be the primary source of certain metals
detected in environmental media. Concentrations of metals (e.g., copper, nickel, and zinc) are
highest in well clusters along the southern boundary of the Site, immediately downgradient of areas

-7- _ : ENVIRON
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impacted by the 1983 on-site acid spill event. The spill is the likely source of these constituents in
the wells since the observed metal constituents and depressed pH are typical of the composition of
the material released, and constituent concentrations are decreasing over time. High concentrations

of metals (e.g., barium, chromium, copper, lead, and zinc) were also detected in the PEWM.
. . : . . \
From 1975 until 1990, the facility receivediniorganic,acidic, alkaline, and neutral wastes

from a variety of industrial clients. The wastes were batch treated on-site using cyanide destruction

‘and hexavalent chromium reduction, followed by neutralization, precipitation, and stabilization.

The treatment residues were deposited into a landfill, which forms a horseshoe-shaped ridge around
the building. The landfill ranges from 15 to 30 feet above grade in height and approximately 150 to
200 feet wide. The landfill surface currently is completely vegetated, and landfill Cells 4 and 5 are

capped with a 30 mil polyvinyl chloride (PVC) membrane cover installed in 1988.

2.2.1 Previous Uses and Pre-Existing Contamination

From approximately 1955 until 1975, the Site reportedly was used as a source of
sand and gravel by Savin Brothers, a local construction contractor. The Site was also used to
dispose of debris produced by the construction of Route 8, which runs parallel to the Site to
the west. The debris consisted mostly of blast rubble that contained boulders and rock

pieces (3 to 5 feet in diameter), and reportedly covered 85-90 percent of the Site.

In 1975, the Site was purchased from Savin Brothers by the Connecticut
Development Authority (CDA), who financed the construction of the Envirite facility
through the issuance of industrial development bonds. CDA held title to the property as

security from 1975 until November 1994, at which time ownership transferred to Envirite.

Prior to the construction of the facility, Envirite retained Minges Associates (Minges)
to investigate the suitability of the Site as a solid waste disposal area.' As part ofits
investigation, Minges completed a seepage test pit in the northeast portion of the Site to
assess subsurface drainage, during which time a material described as an “oily sludge” (i.e.
the PEWM) that apparently contained VOCs was discovered. Subsequent test pits
determined the material to be approximately 2.5 to 4 feet thick.? The upper limit of the waste
material found beneath the landfill residues (PEWM-L) ranges from 15 to 25.5 feet below

"The report from the assessment conducted by Minges is included as Appendix A in the RFI Report (GZA
1995). :

2Subsequent samples of the Pre-Envirite Waste Material collected by GZA during the RFI activities found the
waste material thickness to range from 2 to 8.5 feet (GZA 1995).

-8- ENVIRON
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ground surface (bgs). Based on a review of the RFI, this PEWM-L covers an area of
approximately 30 feet by 40 feet as shown on Figure 4.

This material was determined as likely being waste material from a solvent recovery
operation, Solvents Recovery Service Corporation, which operated a facility across from the
. Site on the east bank of Naugatuck River from 1947 until 1955. Historical records and aerial
photographs reportedly indicate that a bridge across Naugatuck River was located directly
across from Envirite’s northern property line during this time, which could have facilitated
transport and disposal from across the river. The majority of this oily sludge reportedly was
excavated and removed in 1975 by CDA.

In 1981, during a hydrogeologic study, a one foot layer of rubbery “dried paint”
material (PEWM-R) was encountered at a depth of 14 feet while an off-site monitoring well
(MW-31) was being installed near the northern gate. This material was outside of the limits
of the waste material delineated by Minges, and was assumed by ENVIRON to be a separate
area from the PEWM found beneath the landfill residues (PEWM-L).? Based on soil boring

| results, GZA (1995) determined that the upper limit of this waste material was found at a
depth of 9 to 11.5 feet, and 55 percent of the known volume of the PEWM-R material is
located off the Envirite property to the east. Based on a review of the RFI, the PEWM-R up

to the edge of Old Waterbury Road covers an area of approximately 40 feet by 60 feet (i.e.,
223 m?). According to the RFI report (GZA 1995); based on historical data, both areas of
PEWM were determined to be unrelated to Envirite’s post-1975 operations.

2.2.2 Waste Treatment and Disposal Operations

Following the construction of the facility, Envirite (then Ligwacon Corporation)
began acceptmg acidic, alkaline, and neutral wastes from a variety of industrial clients,
including electroplaters, electroless platers, surface finishers, steel producers, nonferrous
metals manufacturers, and automobile, aircraft, hardware, jewelry, and electronics
man"ufl.acturers. In general, the facility received liquid wastes and pumpable slurries that
contained metals and cyanides.

The waste treatment process consisted of a batch process using cyamde destruction
and hexavalent chromium reduction, followed by neutralization, precipitation, and
stabilization: The treatment process produced a slurry with high water content that

contained mostly insoluble metal-sulfide complexes This slurry was filtered, with the

\

\I\U\‘)\ U

3ThwymdeCM&ﬂwPEWMpmwmbmmmﬂwhmﬁﬂmﬂhmwmbemknmumsTEWM{ﬂmd
the PEWM present near the property boundary and roadway will be referred to as “PEWM-R.”
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filtrate discharged to the sanitary sewer systerh under a Connecticut Department of
Environmental Protection (CTDEP) permit for treatment at the adjacent Thomaston POTW.
The filtered residues were placed in a permitted on-site landfill. The portions of the landfill
used initially (Cells 1, 2, and 3) were located north of the building as shown in Figure 2. A
description of the sections of the landfill, the materials disposed, and periods of usage are
provided in Table 1. In 1980, the landfill area was expanded to the west of the building, Cell
4, to accommodate the volume of treatment residues being produced.

Following the effective date of the first RCRA regulations in November 1980, the
waste residues being produced at the Site were considered hazardous because they were
derived from listed hazardous wastes, and were required to be managed as such. The
treatment residues that had been placed in Cell 4 prior to November 1980 (pre-RCRA
residues) were removed and placed on top of the existing material in Cells 1, 2, and 3 as
overfill, and Envirite began managing Cell 4 as a RCRA-regulated hazardous waste unit.
RCRA-regulated residues were placed in a well defined area of the landfill separate from the
nonhazardous pre-RCRA residues. '

Because Envirite determined the treatment residues themselves were not hazardous,
Envirite submitted a petition to USEPA inJ une 1981 asking that the residues produced at
the Site be delisted, or classified as nonhazardous wastes. On December 16, 1981, USEPA
granted Envirite a conditional temporary exclusion for the residues; a final exclusion was
granted on November 14, 1982. In December 1982, the portion of Cell 4 containing
hazardous wastes was capped with a one foot gravel blanket, and delisted nonhazardous
wastes were placed over the gravel. In November 1985, Envirite submitted a final petition
to USEPA for the exclusion of its treatment residues, which was granted on November 14,
1986.

Cell 4 continued to be used for delisted nonhazardous wastes until December 1985.
Use of Cell § began after it was permitted by CTDEP in October 1984, and continued until
May 1989, when the solid waste disposal capacity of the Site was reached. Wastes
continued to be received and treated by the facility; treatment residues were transported to
the Envirite facility in York, Pennsylvania for disposal. In May 1990, Envirite suspended all
commercial treatment of hazardous wastes at the Site. In December 1990, Envirite
submitted a notice of closure for the storage and treatment building to USEPA. The building

subsequently was used solely for treatability demonstrations.

On May 10, 1996, Envirite sold to Pure-Etch Company of Connecticut a 1.9-acre
portion of the Site, which included the 12,000 ft* treatment and storage building and
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essentially all of the paved area surrounding the building. Two underground storage tanks
that were excavated by Envirite in November 1996 were included in this parcel: On March

2, 2004, ownership of this portion of the site was returned to Envirite.

In correspondence dated December 12, 1996, Envirite apprised USEPA Region I of
its plans to reorganize'its legal and corporate structure such that the landfill property would
be owned by a subsidiary wholly owned by a holding company which, in turn, would be
wholly owned by Envirite Corporation.* In its correspondence to Région I on February 24,
1997, Envirite confirmed its understanding that it continues to be bound by the Consent
Order between Envirite Corporation and USEPA, which was finalized in November. 1990
(RCRA Docket 1-90-1032) as discussed below.

2.2.3 Permitting and Monitoring Activities

In October 1982, Envirite filed a RCRA Part A application with CTDEP and
USEPA, which listed the Site as a treatment and storage facility, and a RCRA Part B
application was submitted in 1983. In 1982, Envirite submitted a ground water monitoring

program to CTDEP and USEPA, which was designed to monitor releases from Cell 4, the

portion of the landfill that was being managed as a RCRA-regulated hazardous waste unit.
Four monitoring wells were used for this program, in which statistically significant increases
in certain parameters were detected. Asa result, Envirite submitted a ground water quality
assessment plan to USEPA in November 1986, which was designed to determine the rate,
degree, and extent of ground water contamination. This plan was implemented in 1987 and

- has been maintained continuously thereafter.

Envirite submitted a series of closure and post—closuré plans for the RCRA-regulated
hazardous waste portion of the landfill (Ce'll 4) from 1983 through 1987, which were
approved by CTDEP and USEPA on September 23, 1987. Closure of Cell 4 was completed
in accordance with the approved plan in the summer of 1988, and closure was certifiedin —
December 28, 1988. | | -

2.2.4 RCRA Facility Investigation

In November 1990,” Envirite and USEPA Region I entered into a Consent

Agreement under which Envirite was required to evaluate the nature and extent of any

releases of hazardous waste or hazardous constituents from the solid waste management

*The subsidiary was eventually named “Thomaston Enterprises.”

>The final Consent Order was signed by Envirite on October 22, 1990 and by USEPA on November 8, 1990.
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units (SWMUs) at the facility. Envirite submitted a RCRA Facility Investigation Proposal
(RFI Report Probosal) that presented the scope of work for Phase I of the RFI in January
1991 (Fuss & O'Neill 1991), which was approved by USEPA on September 30, 1991. The
RFI Report Proposal was subsequently modified in a March 22, 1994 submittal (Modified
RFI Report Proposal) (GZA 1994), and work was initiated in April 1994. Monthly reports
were submitted to USEPA documenting all investigation activities. Phase I field

investigation activities conducted by GZA as part of the RFI included:
¢ Soil borings and bedrock coring;
e Monitoring well installations and sampling;
e Hydraulic tests;
e Stream measurements and surface water sampling;
e Sediment profiling and sampling;
e Biological su.r.vey.of Branch Brook and Naugatqck River;
e Soil, treatment residue, and PEWM sampling; and
- e Soil gas sampling.

These Phase I activities were completed in December 1994, and results were
described in a report prepared by GZA (1995) and submitted to USEPA Region . In
response to comments from USEPA regarding the soil gas sampling results presented in the
RFI, ENVIRON conducted a limited soil gas survey in August 1996 to supplement the
results of the RFI. The results of this soil gas survey were submitted to USEPA Region [ in
October 1996 (ENVIRON 1996).

Phase II activities consisted primarily of additional soil sampling in the vicinity of
two underground spill containment tanks. These tanks were used from 1975 to 1978 to
collect spills from the acid and alkaline unloading pads on the south side of the treatment
building. These tanks were removed by Envirite in November 1996, and soil sampling was
conducted in this area by GZA (Envirite 1996a, 1996b).

2.2.5 Landfill Treatment Residue (LTR) Study

Additional sampling and analytical activities were conducted by the University of
Connecticut Environmental Research Institute (ERI) between November 1997 and May 1998
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to assess potential impacts to ground water from metals and VOCs in the landfill. The
extent of, or potential for, ground water contact with the LTR were evaluated by measuring
the elevation of both the landfill’s base and ground water. The relative concentration and
distribution of VOCs in the landfill was evaluated through the collection of soil core and soil
gas samples from the landfill. The results of this study were submitted to USEPA Region I
in December 1998 (Envirite 1998). The major findings of the report are as follows:

e The ground water table is consistently below the landfill cell’s base elevation; thus,
ground water contact with landfill materials at the base of each cell should not be

considered as a potential exposure pathwaiy for the Site.

e The VOC vépor distribution across the landfill and the physicéll characteristics of the
landfill soils suggest that VOCs have been predominately released from the |
PEWI\/E}R and have diffused throughout the landfill through soil layers used during .
the cell filling activities.

_ The landfill surface currently is completely vegetated, and landfill Cells 4 and 5 are-capped

with a 30 mil PVC membrane cover installed in 1988.

2.2.6 Public Health and Environment_al Risk Evaluation

ENVIRON performed the PHERE to quantitatively evaluate potential risks to public
health and the environment associated with the Site. The PHERE was submitted to the
USEPA Region 1 on February 28, 2000. In the PHERE, Media Protection Standards (MPS)
were developed for the primary COPCs in soil, ground water, surface water, sediment soil
gas, and the PEWM. These protection standards were based on either the numerical criteria
listed in the CTDEP Remediation Standard Regulations (RSRs) or alternative remediation
criteria under the Regulations of Connecticut State Agencies, and were calculated in
accordance with Connecticut state regulations based on the risks developed in the PHERE.
The measured Site concentrations were then compared to the calculated MPS to identify
potential areas needing further investigation and/or remediation. Further discussion of the
PHERE is included in Section 3.0. '

\

2.2.7 Closure Monitoring

Subéequent to the PHERE, additional ground water monitoring data were collected
to evaluate current conditions at the Site. This monitoring was conducted in concurrence
with the quarterly ground water sampling events. A summary of the ground water results
including this monitoring data is included in Section 5.6.
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2.3 . Geology and Hydrology of the Site

A conceptual model of the Site has been developed based on the field observations and
subsurface boring data described in the RFI report (GZA 1995) and additional analyses conducted
by ERI (Envirite 1998) and XDD (1999). The conceptual model addresses the geology, hydrology,
and fate and transport of COPC.

According to the RFI report (GZA 1995), the dominant geological feature-of the Site is a
bedrock highland that outcrops along the northern end of the Site and generally dips to the
southwest to a maximum depth on-site of approximately 70 feet. The bedrock is overlain by
overburden composed of fine to coarse alluvial sands and gravels ranging in thickness from zero
feet near the bedrock outcrop to 60 feet in the south and southeast portions of the Site. Gravel and
blast debris from the nearby construction of Route 8 have been placed as fill (10 to 20 feet thick)
over most of the Site. Geologic cross-sections are presented in the RFI report.

The Site is bounded on the west by Branch Brook and on the east by the Naugatuck River.
These streams merge approximately one half mile south of the Site, and both are thought to recharge
the unconfined overburden aquifer at least seasonally. The water table is generally.--lbcated in the
upper poi’tion of the overburden or the lower portion of the fill. There does not appear to be any

confining or retarding layer separating the bedrock from the overburden, and the bedrock is thought

to be essentially impermeable with the exception of the weathered zone that may be as much as 5 to

20 feet thick.

The predominant direction of flow over the Site in both the overburden and the bedrock
appears to be from the north and east (where the aquifer. is recharged by the Naugatuck River) to the
south-southwest. Based on site-wide water table elevation data for 1993 and 1994, the south-
southwest flow direction occurs from late spring (May) through early wihter (Decémber). Ground
water flow in the overburden aquifer generally flows to the south and southwest. Flow directions in
the bedrock are also generally to the south and southwest. Ground water flow in the northern
portion of the Site is primarily horizontal. There is a downward component of flow in the southern
portion of the Site in both the overburden and the bedrock. This component is most pronounced
along the southwestern boundafy, suggesting significant recharge from Branch Brook. The
hydraulic conductivity of the bedrock is si gniﬁcantly'lower than that of the overburden, in which the
average horizontal linear ground water flow velocities are estimated to be 5 to 35 feet per day.

According to XDD (1999), Branch Brook (which is located along the Site’s western

boundary) is a losing stream® throughout the entire year, while the Naugatuck River (which runs

6 . ) . . . .
Throughout this document, the term “losing stream” is meant to convey the notion that water migrates from the
streambed into the aquifer.
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parallel and proximate to the Site's eastern boundary) is a losing stream for the period when the
ground water flow direction through the Site is south-southwest (i.e., May through December). The
1993-94 data indicate that from mid-winter (J ahuary) through early spring (April), a mound in the
water table level develops in the northeast corner of the Site, which creates an easterly ground water
flow in the northern half (upgradient of the building) of the Site. The Naugatuck River experiences
high water conditions during the winter (January) and early spring (April), and is a losing stream
along three fourths of the Site’s eastern boundary (running north to soufh). Consequently, the high

- water flow conditions in the Naugatuck River mitigate the easterly component of ground water flow

across the northern part of the Site, ultimately causing ground water to flow south-southeast as it

approaches the Naugatuck River, as illustrated in Figure 5 XDD (1999) indicated that the ground
water flow direction along the southern quarter of the Site’s eastern boundary near the Naugatuck
River may range from south-southeast to south-southwest during the January-April time frame as
the river becomes slightly gaining.

The RFI report (GZA 1995) indicates that Branch Brook intercepts and communicates with
the upper regions of the shallow overburden aquifer, and that the overburden aquifer is recharged by
Branch Brook at least seasonally, but does not provide potentiometric head data for locations to the
west of Branch Brook. Althdugh the available data are not conclusive, it seems likely that ground :

‘water flows off the Site to the southwest, then moves downstream in the overburden under Branch

Brook. This ground water would eventually discharge to Branch Brook or the Naugatuck River
some distance downstream from the Site. Flow patterns in the bedrock are more speculative, but
may follow a similar pattern. However, insufficient data have been collected to determine whether
ground water from the Site ma; migrate under Branch Brook at some depths and times.

PR
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3.0 PUBLIC HEALTH AND ENVIRONMENTAL RISK EVALUATION
- SUMMARY

ENVIRON performed the PHERE to quantitatively evaluate potential risks to public health
and the environment associated with the Site. The PHERE was submitted to the USEPA Region 1
on February 28, 2000. In the PHERE, Media Protection Standards (MPS) were developed for the
primary COPCs in soil, ground water, surface water, sediment soil gas, and the PEWM. These
protection standards were based on either the numerical criteria listed in the CTDEP RSRs or
alternative remediation criteria under the Regulations of Connecticut State Agenciés, and were
calculated in accordance with Connecticut state regulations based on the risks developed in the
PHERE. The measured Site concentrations were then compared to the calculated MPS to identify

potential areas needing further investigation and/or remediation.

3.1  Chemicals of Potential Concern

A total of 142 chemicals were detected during the RFI and other investigations. In order to
focus the PHERE on these chemicals likely to represent the greatest risk, a series of screening steps
were performed. Chemical contaminants that are infrequently detected may be artifacts in the data
due to sampling, analytical, or other problems, and therefore, might not be related to Site operations
(USEPA, 1989). Accordingly for the purposes of the PHERE, any chemical detected in less than
five percent of the samples taken in each on-Site medium was eliminated from further consideration
in the risk assessment. The following three exceptions to this rule were made 1) due to the
relatively low number of constituents detected in the soil gas, all of these chemicals were retained
for quantitative analysis in the PHERE, 2) all of the chemicals detected in the monitoring wells were
retained due to the limited number of monitoring wells, and 3) all chemicals that exceed the
standards specified in the Connecticut Remediation Standard Regulations (RSRs) were retained as
COPCs. Chemicals that are considered trace nutrients were eliminated from the list of COPCs in
accordance with the USEPA risk assessment guidance (USEPA 1989). The final screening was
comparing the chemicals detected to risk-based concentrations (RBCs) developed by USEPA
Region III. In summary, 105 of 142 chemicals were retained as COPC for consideration in the

quantitative risk assessment through the chemical screening process.
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3.2 Potential Exposure Pathways

The exposure pathways identified for quantitative evaluation in the PHERE include:
. : Ingestion of on-site soil
e Industrial and residential use of off-site ground water
¢ Inhalation of chemicals volatilizing frpm soils into outdoor air
e Ingestion of surface water and sediment
e Dermal contact with surface water
e Ingestion of ground water
e Dermal contact with ground water while showering
e Inhalation of indoor air while showering
. Inc.:idental

In addition to the pathways listed above, exposures are assessed for a hypothetical

utility/constructi'on worker scenario via the ingestion of soil and the inhalation of volatile chemicals

during excavation activities involving the PEWM.

3.3 Cancer Risks and Noncancer Hazard Indices

Based on an evaluation of the risk estimates from exposure to chemicals for each of the
modeled populations, the major results of the PHERE are summarized below. Both central

tendency exposure (CTE) and reasonable maximum exposure I(RME) scenarios were evaluated.

e For the populations modeled in the current use scenario, no excess cancer risks are
above 1x107 with the exception of the on-site worker under the RME scenario. The
cancer risk to the on-site worker under RME conditions is 2x10°®. This is at the
lower end of the risk range judged to be acceptable by USEPA. In addition, no
hazard index values are above one for any of the populations modeled in the current
use scenario. This indicates that the concentration levels present in the study area are

acceptable for the exposures assessed under the current use scenario.

e Excess cancer risks under the future use scenario for off-site residents are between
4x10* (CTE) and 1x10' (RME). Under this hypothetical future use scenario, the ™
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risks would exceed the upper end of the range of risk deemed acceptable by USEPA.
The cancer risks are primarily attributable to polychlorinated biphenyls (PCBs).
While PCBs were detected in many on-site media, PCBs were also detected 1n
background soil and upstream sediment samples, and are unlikely to be site-related.
Furthermore, because this area currently is part of the Matiatuck State Fores-t-, the
actual use of this location for residential purposes in the future is unlikely.
Therefore, this situation clearly is a worst case estimate and i in no way implies that

this scenario is remotely likely in the future.

e Excess cancer risks under the future use scenario for off-51te Workers _are between
6x10° (CTE) and 4x107° (RME) Under this hypothetical future use scenario, the
risks would be within the range of risk deemed acceptable by USEPA. These risks
are attributable to the incidental ingestion of ground water by a worker situated
adjacent to the southern edge of the site. These risks are primarily attributable to N-
nitrosodimethylamine, the source of which is unclear.

e Excess cancer risks under the future }:_J_SG scenario for on-site excavation activities are
between 8x107° (utility worker) and 2x10™ (construction woplg_e_r). Under this
hypothetical future use scenario, the risks would exceed the range of risk deemed
acceptable by USEPA. In addition to the cancer risks, noncancer risks associated
with this scenario were determined to be high and unacceptable. These risks are
attrlbq_tabI(e to the inhalation of chemlcals volatilizing during the exca\{atlon of the

T T - —— = —— Prp———_—

PEWM, which is situated over nine feet below ground level, for utility
1nstallat10n/ma1ntenance or construction purposes.

3.4  Ecological Risk Assessment

The primary objectives of the ecological risk assessment were to: (1) determine the
ecological resources present on the Site and in adjacent water bodies; and (2) identify any potential

risks or existing impacts to these resources from chemicals present at, or migrating from, the Site.

The 13-acre Site consists of several buildings and a S-acre landfill. Most of the Site is
covered by mowed lawn. Branch Brook is the only wetland/water body which occurs on-site,
flowing through the extreme western edge of'the Site. The Naugatuck River occurs about 100 feet
east of the Site. No special resources or 51gn1ﬁe'f1nt habitats occur within the Site vicinity, although
a state forest borders the Site to the west. Although the Slte and surrounding area is utilized by a
variety of aquatic and wildlife species, there are no known occurrences of rare and endangered

species on the Site.

-18- ENVIRON

s



DRAFT

Exposure of ecological receptors to Site-related chemicals was evaluated using data from
the 1994 RFI sampling program pertaining to chemical concentrations in surface water, sediment,
and surface soil. Data on benthic macroinvertebrate communities and fish populations were also
collected in Branch Brook and the Naugatuck River during RFI studies. Based on a screening
process using maximum measured concentrations and conservative toxicological benchmark values,
eight inorganic and seven organic chemicals were retained for risk evaluation in surface soils and
sediments; no chemicals were retained in surface water. The sediment chemicals were evaluated for
potential impacts to lower trophic level aquatic biota using a comparison to toxicological
benchmark values, the results of benthic macroinvertebrate surveys, and the results of fish surveys
in a weight-of-the-evidence approach. In addition, the surface soils chemicals were evaluated using
a comparison to toxicological benchmark values and food chain modeling to determine if these
chemicals pose a risk to terrestrial receptors. '

Upper trophic level receptor species used in food chain modeling included the meadow
vole, red fox, American robin, and red-tailed hawk. These receptor species represent the most likely
and/or significant exposure groups and pathways that may be present in on-site habitats.
Population-level risks to these receptors were characterized using the quotient method. Effects were
evaluated through a comparison of chronic toxicological benchmark values obtained from the
literature for each selected receptor species to conservatively-derived benchmarks for ingestion

exposure. . i v )
. {f\,]\i PR \,\' o oL f'-l{C_’ ot "Ql './__

Based on the assessment endpoints evaluated and the weight-of-the evidence approach
utilized in this assessment, significant adverse ecological effects are not likely to occur in Branch
Brook and the Naugatuck River from site-related exposures. Based on the available assessment
endpoints, there may be the potential for adverse impacts to lower trophic level soil biota in on-site
terrestrial habitats. These potential risks are likely to have low ecological significance due to\the
limited nature and low quality of the habitats present on the landfill. In addition, the vegetation on
the landfill was not visibly stressed. The risk evaluation indicates a low likelihood of adverse
effects to populations of upper trophic level wildlife that might consume soil invertebrates, plants,

and soil from the Site.

3.5  Media Protection Standards .
In the PHERE, MPS were developed for the primary COPCs. These protection standards

were intended to be used for measuring the necessity for and/or the degree of protection afforded by
the corrective measures to be contemplated for the Site. The MPS proposed in the PHERE were

based on either:
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e Numerical criteria listed in the CTDEP Remediation Standard Regulations (RSRs)
(RSR-Based MPS) such as the Direct Exposure Criteria (DEC) and Pollutant Mobility
Criteria (PMC) or :

e Alternative Remediation Criteria under the Regulations of Connecticut State Agencies,
and were calculated in accordance with Connecticut state regulations based on the risks
developed in the PHERE (Risk-based MPS).” '

For the purposes of this CMS, Envirite is modifying its MPS proposal to consist of only the
numerical criteria listed in the RSRs. MPSs are proposed for each of the following environmental
media: soil, PEWM, surface water, sediment, and ground water.

3.5.1 Soils

For surface soils, the proposed MPS are based on the DEC. Among the COPCs
evaluated in the PHERE for soil, the most significant potential risks are associated with the
ingestion of arsenic, benzo(a)pyrene, and beryllium in surficial soil:

Contaminant DEC (mg/kg) 95% UCL (mg/kg) a
Arsenic 3.8 1.5 AR SR R
Benzo(a)pyrene 0.78 0.35

Beryllium 13 0.74

The 95 percent upper confidence limits on the mean concentration (95% UCL) for all
three of these contaminants are below the proposed MPS (i.e., the DEC).

For deep soil, the proposed MPS are .based on the PMC. Among the COPCs

evaluated in the PHERE for deep soil, the following chemicals were listed in the PHERE as
having UCL levels that exceed the PMC:

Contaminant PMC (mg/kg) 95% UCL (mg/kg)

Chlordane 0.066 0.19
Polychlorinated biphenyls 0.005 0.30

A discussion of the locations and extent of impacted deep soil for these above contaminants
‘is included in Section 5.1.

"Sections 22a-133-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies.
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3.5.2 Soil Gas

No soil gas samples were measured at levels that exceed the CTDEP volatilization
criteria for soil gas.® Therefore, soil gas levels were determined to be within an acceptable

range and no MPS were developed for soil gas constituents.

3.5.3 Pre-Envirite Waste Material

Among the COPCs evaluated in the PHERE for the PEWM, the most significant
potential risks are associated with benzene, PCE, and TCE. In the PHERE, the inhalation
* and waste material ingestion pathways were evaluated for a hypothetical utility worker.
Based on the results for the on-site utility worker, the following MPS are proposed:

Contaminant MPS (mg/kg) 95% UCL (mg/kg)
Benzene - 0.002 . 30
PCE 860 to 86,000 ' 3,100

TCE 97 t0 9,700 3,300

It should be noted that these MPS for the PEWM are based on a hypothetical utility
worker scenario. The MPS listed above for chemicals with noncarcinogenic health effects
(i.e., benzene) are conservatively estimated from chronic and subchronic toxicity values.

hl

Among the COPCs evaluated in the PHERE for PEWM leachate, the following
chemicals were listed in the PHERE as having UCL levels that exceed the PMC:

Contaminant . PMC (mg/kg) 95% UCL (mg/kg)
cis-1,2-DCE - 14 70

trans-1,2-DCE 20 70

2-Butanone 80 2,100

Benzene ' 0.2 o 30
Benzo[k]fluoranthene 1.0 : 38
Bis(2-ethylhexyl)phthalate 11 6,500
Butylbenzylphthalate _ 200 | - 200

¥ Appendix F to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies.
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Contaminant
Cadmium (leachate)
Carbon tetrachloride
Dibutyl phthalate
Dieldrin |

- Ethylbenzene
Lead (leachate)
Naphthalene
PCBs
Pentachlorophenol
Styrene
PCE = -
Toluene

. TCE

Xylenes

PMC (mg/kg)
0.05mg/L
1.0
140
0.007
10
0.15 mg/L
56
0.005
1.0
20
1.0
67
1.0
20

95% UCL (mg/kg)
5.7 mg/L
1.3
3,100
0.0071
3,100
11 mg/L
160
26

180
2,300
3,100
15,000
3,300
50

" A discussion of the locations and extent of PEWM at concentrations above the PMC for

these above contaminants is included in Section 5.3.

3.5.4 Surface Water

For surface water, the prbposed MEPS are Paséd on the CTDEP Class A Surface
Water Criteria. Among the COPCs evaluated in the PHERE for surface water, the most

signiﬁcant potential risks are associated with the ingestion of PCBs and PCE in surface

water:
Contaminant CTDEP Class A Surface Water Criteria 95% UCL
Aquatic Life Criteria Human Health Criteria (mg/kg)
Acute Chronic  Consumption Consumption
of Organisms of Water and
Only Organisms
PCBs (total) NE 0.014 0.0002 0.0002 0.0003
PCE NE NE 9 0.80 0.0007

It should also be noted that both of these chemicals were detected in both upstream and

downstream surface water samples, and are unlikely to be site-related.

22

l l. v.. ’ 0 . \\-‘I |

Tty A
AL

ENVIRON



DRAFT

3.5.5 Sediment

No RSR criteria apply directly to sediment.. Among the COPCs evaluated in the
PHERE for sediment, the most significant potential risks are associated with the ingestion of
benzo(a)pyrene in sediment. In the PHERE, the sediment ingestion pathway was evaluated
for the recreational visitor populations. Based on the results for the recreational visitor, the
following risk-based MPS were proposed:

Contaminant _ MPS (m.g[lggl 95% UCL (mg/kg)

Benzo(a)pyrene 1.8to 180 0.75

The 95% UCL concentration for this chemical is below the proposed MPS. It should .
also be noted that this chemical was detected in both upstream and downstream sediment
samples, and is unlikely to be site-related.

3.5.6 Ground Water

The ground water data provided in the PHERE was collected in 1994 and described

-in the 1995 RFI Report. In a memorandum dated November 25, 2002, ENVIRON compared
these data with Media Protection Standards proposed in the PHERE, as well as numerical
_criteria provided by CTDEP’s RSRs. ENVIRON subsequently collected additional ground
water data in 2003. In a memorandum dated May 25, 2005, ENVIRON compared these data
with numerical criteria provided by CTDEP’s RSRs’. Based on this comparison, the
following chemicals were identified that had concentrations that exceeded the RSR criteria.
Many of the ground water constituents that exceeded MPS in the PHERE were found to now
‘be in compliance with the RSR criteria. The ground water data are discussed further in
Chapters 4 and 5 of this report.

? 1t should be noted that Envirite’s legal counsel had advised that, according to the Regulations of
Connecticut State Agencies (RCSA) Section 22a-133k-1(b), the RSRs do not apply to areas that are affected by
discharges allowed under a ground water discharge permit issued pursuant to Section 22a-430. Envirite has held a
ground water discharge permit since 1984 at the Thomaston facility. Thus, while compliance with RSRs is one
indicator of potential need for remediation to CTDEP, USEPA, and Envirite, these regulations are not strictly

applicable to ground water constituent levels at the Thomaston facility.
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Contaminant RSR Criteria 2003 Data
. 52 ug/L
Vinyl Chloride _ 195 pg/L (95% UCL)
Industrial Volatilization Criteria (IVC)
TCE 67 pug/L (IVC) 139 pg/L (95% UCL)
123 pg/L
Zinc 244 ng/L (average)

Surface Water Protection Criteria (SWPC)
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4.0 REMEDIAL ACTION OBJECTIVES AND REGULATORY
REQUIREMENTS

4.1 Remedial Action Objectives

VOCs present in the PEWM and ground water pose a potential threat to human health as
indicated in the PHERE. Degradation of surface waters may occur via the migration of zinc in
ground water. Therefore, the following remedial action objectives (RAOs) were developed for the
Site: '

Preventing further degradation of ground water quality

Preventing degradation of surface water from discharges of contaminated ground water

Protecting human health

Complying with institutional requirements

The regulatory requirements for remedial actions at the Site are discussed in Section 4.2. All

remedial actions proposed in this CMS must comply with these regulatory requirements.

4.2 Overview of Regulatory Considerations

~ One of the evaluation factors for the CMS is institutional requirements such as state, local or
public health regulations or permitting requirements that might impact the implementation of each
alternative. Under the Hazardous and Solid Waste Amendments (HSWA) to the Resource |
Conservation and Recovery Act (RCRA) (40 CFR 264.525 (a)), the corrective measure must be
protective of human health and the environment. In addition, the remedial actions must attain and

be consistent with regulatory requirements, unless waived or granted a variance by the USEPA. A

“summary of the regulatory requirements, which are legally enforceable standards, criteria, or limits

promulgated under federal or state law, is presented in Table 2. The corrective measure must also
meet final media cleanup standards (MCS). The CTDEP RSRs have been identified as MCS for .
remedial action alternatives at the Site. Details and descriptions of each potential media-specific
requirement are summarized in Table 2. A list of MCS for soil and ground water at the Site is

presented in Tables 3 and 4, respectively.
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4.2.1 Resource Conservation and Recovery Act

The Resource Conservation and Recovery Act (RCRA)' and the regulations
promulgated under RCRA'! regulate the generation, management, and disposal of solid and
hazardous waste. Certain remedial actions chosen for the Site may include the generation

and disposal of solid or hazardous waste subject to RCRA requirements.

4.2.2 Connecticut's Remediation Standard Regulations

- Connecticut's RSR's provide detailed guidance and standards that may be used at any
site to determine whether or not remediation of contamination is necessary to protect human
health and the environment. Generally, the RSR's apply to any action taken to remediate
polluted soil, surface water or a ground water plume at or emanating from a release area,
provided the remedial action is required pursuant to Chapter 445 or 446k of the Connecticut
General Statutes (CGS), or voluntary remediation pursuant to Section 22a-133x or 22a-133y
of the CGS.

Two remediation criteria must be met when remediating soil. These two criteria are
the DEC and the PMC.

e Direct Exposure Criteria: These criteria are established to protect human health
from exposure to contaminants in soil. With some exceptions, these criteria
apply to soil located within 15 feet of the ground surface. Polluted soil must be
remediated to a concentration that is consistent with the Residential DEC, unless
the site 1s used exclusively for industrial or commercial purposes. In such a case,
the less stringent Industrial/Commercial (I/C) DEC may be used, provided an
ELUR is recorded to ensure that the site is not used for residential purposes in the

future.

e Pollutant Mobility Criteria: These criteria are established to prevent the pollution
of ground water caused by soil contamination that is available to migrate into
ground water. With some exceptions, these criteria apply to soil located above
the seasonal low water table. The PMC vary depending on the ground water
quality classification of the site. The RSR's also specify when alternative PMC
are appropriate. The RSR's also specify circumstances in which the PMC do not

' 42 USC 6901 et seq
40 CFR 240-271
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apply. In general, these circumstances include cases where: polluted soil is
located beneath a building, prdvided an ELUR is recorded to prohibit the building
from being intentionally destroyed; widespread polluted fill exists, provided the
ground water in the subject area is not used for drinking water purposes; an
engineered control, such as an engineered cap, has been constructed to prevent
the contamination of underlying ground water.

Three criteria apply to the remediation of impacted ground water: These criteria include
Ground Water Protection Criteria (GWPC), Surface Water Protection Criteria (SWPC), and
Volatilization Criteria (VC). -

e Ground Water Protection Criteria: These criteria require that ground water

plumes in high quality ground water areas be remediated to background
quality, or, in certain instances, to levels that adequately protect :existing and
future uses of ground water as public or private drinking water supplies. In
areas which have been classified as having degraded ground water quality due
to historical land use practices, the ground water must be remediated to
adequately protect any existing use of ground water. The RSR's also specify
circumstances in which exemptions or variances from the GWPC are

appropriate.

Surface Water Protection Criteria: These criteria apply to a ground water
plume at the point where the plume discharges to a surface water body. These °
criteria are established to ensure that surface water quality is not impaired by
the 'discharge of contaminated ground water into a surface water body at
contaminant concentrations above the Water Quality Standards.

Volatilization Criteria: These criteria are established to protecf human health
from volatile substances in shallow ground water that may migrate from
ground water and enter overlying buildings. The VC for ground water vary
depending on whether the overlying building is used for residential or
industrial/commercial purposes. In cases where the industrial/commercial VC

are appropriate, an Environmental Land Use Restriction must be recorded.
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The VC are only applicable if ground water is less than 30 feet below ground
12

surface and a building is present within 30 feet of the exceedance area.
Under specific circumstances, an ELUR may be considered as an alternative to

remediating contamination to a concentration that is consistent with specific criteria of the
RSR's. The purpose of an ELUR is to prevent certain types of uses of a property, or limit

| specific activities on a contaminated property or in order to minimize the risk of exposure to
the pollutants. For example, an ELUR may prohibit the destruction of a building located
above contaminated soil to prevent the contamination from being exposed. An ELUR must
be recorded on the municipal land records. The option of using an ELUR is at the discretion
of the property owner.

4.2.3 Water Quality Criteria

CTDEDP has developed Water Quality Criteria (WQC) for both aquatic life and
human health criteria."> The aquatic life criteria include acute and chronic standards for
freshwater and saltwater. The human health criteria include standards for the consumption
of water (i.e., for drinking water purposes) and organiéms (e.g., fish) and consumption of .
organisms only. For aquatic life criteria, the chronic standards for freshwater were selected
because they are more stringent than the acute standards. Naugatuck River is classified as a
Class B surface water, while Branch Brook is classified as a Class B/A surface water.
Designated uses of Class B waters are recreational use, fish and wildlife, fish and wildlife
habitat, agricultural and industrial supply, and other legitimate uses (including navigation).
Thus, only the consumption of organisms standards are required for human health criteria.
Class B/A waters are those that may not be meeting Class A WQC, but have designated
Class A criteria as a water quality goal. Designated uses of Class A waters are the same as
Class B with the addition of potential drinking water supply. Because Branch Brook is |
classified as a B/A water, it is required to meet Class A WQC. Thus, the consumption of
water and organisms standards apply for human health. The more stringent of the human

health and aquatic life criteria were selected for each chemical for comparison.

12 Sections 22a-133k-3(c)(5) of the RCSA; Volatilization Criteria for Ground Water — Exemption from volatilization
criteria. “The volatilization criteria do not apply to ground water polluted with volatile organic substances...if no
building exists over the ground water polluted with volatile organic substances at a concentration above the applicable
volatilization criteria, and (i) it has been documented that best efforts have been made to ensure that each owner of any
parcel of land or portion thereof overlying such polluted ground water records an environmental land use restriction
which ensures that no building is constructed over such polluted ground water”.

13Appendi'x D of Connecticut’s Surface Water Quality Standards (CTDEP 1997), effective April 8, 1997.
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4.2.4 Other Federal and State Laws

Other federal laws were reviewed as potential regulations pertinent to the RAOs at
the Site. These laws include, but are not limited to, the Clean Water Act (CWA), the Clean
Air Act (CAA), and Occupational Safety and Health Administration regulations (OSHA).
Further detail on how these regulations may potentially be relevant to on-site activities is
discussed in Table 2. '

-29- . ENVIRON



—
" |

DRAFT

5.0 NATURE AND EXTENT OF IMPACT

GZA and ENVIRON have conducted site characterization work on behalf of Envirite as part
of the RFI process (GZA 1995; ENVIRON 1996). . Additional soil sampling has been conducted by
Envirite following the removal of the underground spill containment tanks (Envirite 1996a, 1996b).

Additional ground water monitoring has been conducted after the PHERE and as post-closure
monitoring (ENVIRON 2005). The design and implementation of these investigative studies have
been approved by USEPA Region I. These data form the basis for evaluating potential exposures to
chemicals detected at the Site. Generally these investigations indicated that ground water and the
PEWM are impacted with VOCs and metals. The following summarizes the nature and extent of
COPC impact in each on-site media.

5.1 Nature and Extent of Soil Impact

Over 50 shallow and over 150 deep soil samples were collected at the Site. The primary
areas of investigation were a drywell, the facility, the wastewater spill area, the perimeter of the
landfill, the roadway areas, and the underground spill containment tank. The soil sampling
locations are shown in Figure 3, and the sampling results are presented in the RFI. The results of
the soil samples were evaluated in the PHERE, which found that the 95% UCL concentrations for .
all of these chemicals were below DEC. Therefore, shallow soil impact is not further evaluated in
the CMS. Two constituents, PCBs and chlordane, exceeded the PMC for deep soils. The location
of the maximum concentration of PCBs was found in R-12. The location of the maximum
concentration of chlordane was found in W-25. These locations are associated with the PEWM-R

and will be further discussed in Section 5.3.

5.2 Nature and Extent of Soil Gas Impact

CTDEDP has developed volatilization criteria for soil gas, which protect against risks
associated with the diffusion of soil gas constituents into industrial or residential buildings.'* The
soil gas data collected by GZA (1995) and ENVIRON (1996) were compared to these criteria. The
soil gas sampling locations are shown in Figure 7, and the sampling results are presented in the RFL.

As discussed in Section 2.2.5, the VOC vapor distribution across the landfill and the physical

14 :
Appendix F to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies.

-
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characteﬁstics of the landfill soils suggest that VOCs have been predominately released from the \
PEWM-R and have diffused throughout the landfill through soil layers used during the cell filling
activities. No soil gas samples were measured at levels that exceed the CTDEP volatilization

criteria for soil gas;' therefore, soil gas levels were determined to be within an acceptable range.

5.3 Nature and Extent of Pre-Envirite Waste Material Impact

According to the RFI report (GZA 1995), the dominant source of organic constituents at the
Site is believed to be the two piles of Pre-Envirite Waste Material PEWM-L and PEWM-R. The

- PEWM sampling locations are shown in Figure 4 and the sampling results are presented in Table 5.

As discussed in Section 2.2.1, the PEWM has likely been situated on the eastern portion of the Site
and the adjacent town property since 1955 prior to acquisition of the property by Envirite in 1975.
According to the RFI, the PEWM has been characterized as “waste material from a solvent recovery
operation”. There is speculation that the PEWM may be associated with the operation of the former
and now defunct, Solvents Recovery Service (SRS).

The RFI soil boring program revealed that the PEWM is comprised of two subsurface waste
piles: the first pile is located on wholly on the Envirite property underneath the Envirite landfill —
(PEWM-L) and the second pile extends east of the Envirite property and underneath Old Waterbury
Road. .« . \ - T

The PEWM is located at depths exceeding nine feet, and is considered “inaccessible soil” by
CTDEP. Inaccessible soil is defined as soil greater than four feet below ground surface, soil greater
than two feet below paved surface, or soil beneath an existing building or structure.'® DEC
standards do not apply to inaccessible soil. Therefore, the Pre-Envirite Waste Material was
compared to the PMC for Class GB areas.

Based on the results of the PHERE, the most significant potential risks from the PEWM are
from benzene, PCE and TCE. Figure 9 shows the concentrations of benzene, PCE, and TCE in the
waste material samples. Among the COPCs evaluated in the PHERE for PEWM leachate, the
following chemicals were listed in the PHERE as having UCL levels that exceed the PMC:

e cis-1,2-DCE | e benzené _
e trans-1,2-DCE e benzo(k)fluoranthene
e 2-butanone (MEK) o bis(2-ethy1hexy1)phthalaté

! pppendix F to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies.

16
Section 22a-133k-1(a)(28) of the Regulations of Connecticut State Agencies.

-31- ENVIRON



DRAFT
e butylbenzylphthalate e PCBs
e cadmium (leachate) e pentachlorophenol
e carbon tetrachloride e styrene
e dibutyl phthalate e PCE
o dieldrin e toluene
e ethylbenzene - o TCE
e lead (leachate) e xylenes

e naphthalene

The impacts from t_hese constituents in each pile, PEWM-L and PEWM-R, are discussed in fﬁrther

detail below.

5.3.1 PEWM-L

The location and extent of the PEWM-L pile as determined in the RFI and PHERE
are shown in Figure 4. The PEWM-L pile is approximately 30 by 40 feet. The thickness of
the waste material, up to 8 feet, is also shown in Figure 4. The soil boring results indicated
that the upper limit of the waste material found beneath the landfill residues ranged from a
depth of approximately 15 to 25.5 feet (322.48 to 331.08 MSL). The average ground water
elevation in a nearby well, MW-31, is a depth of approximately 15.89 feet (324.11 ft MSL).
This would place the PEWM-L pile in the saturated zone.

Concentrations of benzene, PCE, and TCE, which are associated with the most
significant risks from the waste materials, are below the PMC. Concentrations in the
PEWM samples above the PMC were found for bis(2-ethylhexyl)phthalate, ethylbenzene,
dieldrin, PCBs, and pentachlorophenol. Leachate analysis'’ results on samples of the

PEWM-L reported only one VOC (2-butanoné) and metals. The only metal concentration
from the leachate samples above the PMC was cadmium.

5.3.2 PEWM-R

The location and extent of the PEWM-R pile as determined in the RFI and PHERE
are shown in Figure 4. The PEWM-R pile is approximately 40 by 60 feet. This waste pile is
also located near MW-31. Based on the RFI soil boring program it was estimated that as
much as “55% of the volume of the second waste pile may span underneath Old Waterbury
Road”. The thickness of the waste material, up to 8.5 feet, is also shown in Figure 4. Soil

boring results from the second waste pile indicated that PEWM was initially encountered at
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depths of approximately 9 to 11.5 feet (330.58 to 324.25 MSL). Thus, the PEWM-R pile is
mostly in the vadose or unsaturated zone. This result is consistent with ground water
analytical data that indicates concentrations of VOCs in ground water may marginally
increase/decrease with ground water elevation. Observation noted from a soil boring
program conducted as part of RFI activities at the Site characterize the PEWM-L as an “oily
sludge” and the PEWM-R as a _oily rubbery material, “dried paint material, red, green and
pink rubber-like material mixed with red or black oil”, and “rubbery waste with a hard,
plastic-like texture”. In addition, it was noted that silty soil surrounding the waste also

el

exhibited a rubbery texture!:’/,"

Concentrations of benzene, PCE, and TCE, which are associated with the most
significant risks from the waste materials, are above the MPS and PMC in the PEWM-R
pile. Maximum concentrations reported for benzene, PCE, and TCE were 30 mg/kg, 3,100
mg/kg, and 3,300 mg/kg, respectively. Concentrations in the PEWM samples above the
PMC were found for cis-1,2-DCE, trans-1,2-DCE, 2-butanone (MEK), benzene,
bis(2-ethylhexyl)phthalate, cadmium (leachate), dibutyl phthalate, ethylbenzene, lead
(leachate), naphthalene, PCBs, styrene,.PCE, toluene, TCE, and xylenes. Leachate'analysis]8
on samples of the PEWM-R detected VOCs, pesticides, and metals. The metal
concentrations from the leachate samples above the PMC were cadmium and lead with a
maximum concentrations reported of 5.1 _ing/L and 11.2 mg/L. respectively.

54 Nature and Extent of Surface Water Impact
After completion of the PHERE, a monitoring program was conducted in 2003, 2004, and

2005 to evaluate the current compliance status of the Site’s surface water. Surface water samples
were collected during each of the four quarters at locations upstream and downstream of the Envirite
facility. No VOCs were detected in any of the surface water samples. Five metals were detected in

both upstream and downstream samples — barium, iron, manganese, sodium, and zinc.

Based on samples of surface water collected by Aaron Environmental from several locations
both upstream and downstream of the Site, the primary chemical constituents in the surface water
are metals. Analyses of surface water samples collected from the Naugatuck River and Branch
Brook at locations upstrearh and downstream of the Site are compared in Appendix B. Based on the
similarity between the upstream and downstream measurements in the metals detected, the
frequency of detection, and the mean concentrations, there does not appear to be any impact from
the Site on surface water conditions. '

'7 Leachate extracted from soil samples using the synthetic precipitation leaching procedure (SPLP) for all samples.
'® Leachate extracted from soil samples using the synthetic precipitation leaching procedure (SPLP) for all samples.
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5.5 Nature and Extent of Sediment Impact
Based on the results of the PHERE, the most significant potential risks from the sediment

are from benzo(a)pyrene. No CTDEDP criteria exist for sediment, so no comparisons were made
between the sediment samples and any remediation standards. The sediment sampling locations are
shown in Figure 6, and the sampling results are presented in the RFI. The 95% UCL concentrations
for benzo(a)pyrene is below the MPS proposed in the PHERE. This chemical was reported in both

upstream and downstream sediment samples, and is unlikely to be site-related.

5.6 - Nature and Extent of Ground Water Impact

Subsequent to the PHERE; additional ground water monitoring data were collected to
evaluate current conditions at the Site. The monitoring well locations are shown in Figure 5, the
ground water monitoring data collected are presented in Appendix A. A memorandum prepared on
May 25, 2005 titled “Summary of Recent Monitoring Results and Proposed Alternative Surface
Water Protection Criteria” evaluated the data for four quarterly rounds of ground water sampling
collected in 2003, as well as recent rounds of quarterly sampling conducted in 2004-05 as part of the .
Site’s:regular post-monitoring requirements.

~ Ground water quality classifications maps that designate the use of the ground water were
developed for ground water in all areas of the State of Connecticut. On these maps, the ground
water quality classes in the vicinity of the site are GA and GB. Class GA designates areas of
existing, potential drinking water, or all ground waters not otherwise classified. Class GB is used
where ground water is not suitable for drinking water.

Among the wells from which ground water data were collected and used in the CMS, only
three wells are situated in a GA area. These wells (MW-36, MW-37B, and MW-37D) are located
on the west side of the Branch Brook (a tributary of the Naugatuck River). Ground water in GA
areas at the site is potentially subject to three RSR criteria: -

e Residential Volatilization Criteria (RVC)'® —the 95% UCL of all sample locations must
be less than the RVC for at least four consecutive quarterly sampling periods and each

sample must be less than two times the RVC; if the ground water data exceed the RVC

for ground water, the facility also has the option of meeting the RVC for soil vapor’® ! |

19 Appendix E to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies;
Volatilization Criteria for Ground Water

20 Appendix F to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies;
Volatilization Cr1ter1a for Soil Vapor
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e Ground Water Protection Criteria (GWPC)?* — each sample from four consecutive
quarterly samples must be less than the GWPC; or the 95% UCL of all samples collected
from all sampling locations over 12 consecutive monthly sampling periods must be less
than the GWPC and each sample must be less than two times the GWPC

e Surface Water Protection Criteria ( SWPC)* — the average concentration from all sample

locations must be less than the SWPC for at least four consecutive quarterly sampling
periods

The wells situated in the GB area include: MW-30, MW-31B, MW-31D, MW-31S, MW-
41B, MW-41D, MW-41S, MW-42S, MW-43D, MW-43S, MW-44B, MW-44D, MW-51B, MW-
52D, and MW-53D. Ground water in GB areas at the site (which will not be used for drinking
purposes) is potentially subject to two RSR criteria: |

e Industrial Volatilization Criteria (IVC)** — the 95% UCL of all sample locations must be
less than the IVC for at least four consecutive quarterly sampling periods and each sample
must be less than two times the IVC; if the ground water data exceed the IVC for ground
water, the facility also has the option of meeting the IVC for soil vapor

e Surface Water Protection Criteria (SWPC)*’ — the average concentration from all sample

locations must be less than the SWPC for at least four consecutive quarterly sampling
 periods

Compliance with the RSRs is evaluated by comparing ground water concentration data
collected over four consecutive quarters with each applicable criteria. Major conclusions of this
analysis of the ground water data included the following: ’

21 According to Section 22a-133k-3(c)(3)(A), remediation of a volatile organic substance to the volatilization
criterion for ground water shall not be required if the concentration of such substance in soil vapors below a building is
equal to or less than the applicable volatilization criterion for soil vapor.

22 Appendix C to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies;
Ground Water Protection criteria for GA and GAA Areas

\
23 Appendix D to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies;
Surface Water Protection Criteria for Substances in Ground Water

24 Appendix E to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies;
Volatilization Criteria for Ground Water

25 Appendix D to Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut Stite Agencies;
Surface Water Protection Criteria for Substances in Ground Water
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The ground water in the GA wells, MW-36, MW-37B, and MW-37D, 1s‘11ke1y in
compliance with the RSRs. Only two VOCs were detected in 2003, bromoform and
bis(2-ethylhexyl)phthalate, which were found to not represent statistically significant

‘exceedances of the GWPC.

Two COPC - vinyl chloride and TCE — exceeded the Industrial Volatilization Criteria
(IVC). These volatilization criteria are only applicable if ground water is less than 30 feet

below ground surface and a building is present within 30 féet of the VC exceedance area.

Five COPC — vinyl chloride, cis-1,2-DCE, 1,2-DCA, TCE, and toluene — exceeded the
Residential Volatilization Criteria (RVC).

Five COPC, phenanthrene, heptachlor epé)xide, PCBs, copper, and zinc, exceeded the
Surface Water Protection Criteria in 2003. However, the concentrations of heptachlor
epoxide and PCBs upgradient of the point at which ground water discharges to surface '

. water are less than the SWPC,'the SWPC are satisfied. In addition, phenanthrene was

detected in only two out of 53 samples collected. Copper and zinc were continued to be
monitored in 2004 and 2005, and concentrations of copper averaged over four quarters
has declined to below the SWPC. Concentrations of zinc remain at concentrations above
the SWPC. ' '

Figure 10 shows the most recent ground water monitoring results for the ground water
COPCs exceeding their RSRs during the 2003 evaluation including PCE, TCE, vinyl chloride, cis-
1,2-DCE, 1,2-DCA, toluene, and zinc. The following summarizes the results for each constituent

based on the 2005 Annual Report and the most recent quarterly monitoring:

PCE was detected in the January 2006 sampling event only in MW44D at a concentration
below the RSRs. '

TCE was detected at least once in five of the twelve wells sampled including MW-30,
MW-41D, MW-43D, MW-44D, and MW-44B. The concentration was over two times
the [IVC and RVC for the January 2005 sampling event in MW-30. TCE was detected in

four of the twelve wells samplesiin January 2006 including MW-30, MW-33, MW-44D,

and MW-44B. The concentrations were below the IVC, and only MW-44D was over the

‘RVC.

The compound cis-1 ,Z-DCE was detected in MW-30 during the January 2005 sampling

event and in MW-318 in the August and November sampling events. The concentrations
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were below the IVC; however, they were over two times the RVC. The compound cis-
1,2-DCE was not detected in January 2006.

¢ Vinyl chloride was detected at least once in two of the twelve wells sampled during 2005.

The concentration was over two times the RVC and IVC in MW-30 for the January 2005
sampling event, and over two times the RVC and IVC in MW-31S for all four quarters.
Vinyl chloride was continued to be detected in MW-31S during the January 2006

sampling event, at a concentrations over two times the RVC and IVC.

e 1,2-Dichloroethane was detected at least once in two of the twelve wells sampled in 2005.

The concentration was over the RVC in MW-30 and over the RVC in the J anuary 2005
sampling event, and in MW-31S the concentration was over two times the RVC in
August and November 2005 sampling events. 1,2-DCA was not detected in January.
2006. '

1

e Toluene was detected in MW-318S during all four sampling events for 2005. The

- concentrations were below the IVC for all four quarters; however, the concentrations were
over two times the RVC during all four of the quarterly sampling events. Toluene was

- detected in two of the twelve wells sampl'ed in January 2006, MW-31S and MW-30. The
concentration was below the IVC in MW-31S; however, it was over two times the RVC.

e Zinc concentrations in 2005 and January 2006 remained consistent with levels detected

over the last few years, and considerably lower than concentrations measured at the
beginning of the monitoring progfa_lm. The concentration was over the SWPC in MW-30,
MW-31S, MW41S, MW-42S, MW-43S, MW43D, MW-44D, and MW-44B. The highest
concentrations were found in MW-318S, which is downgradient of the PEWM-R.

5.6.1 Background Wells

The background wellé, MW-32D, MW-328, MW-55B, and MW-63, were iast
sampled during quarterly monitoring conducted in 2003. Among the four background wells
monitored, three VOCs bis(2-ethylhexyl)phthalate, bromoform, and dibromochloromethane
and three metals copper, lead, and zinc were detected. The average zinc concentration of in
the background wells was 107 pg/L, and four of the eight samples exceed the SWPC of 123
ng/L. Additional background data are currently being collected.

5.6.2 Discussion of Results

According to the RFI report, the PEWM is believed to be the dominant source of
organic constituents at the Site. High concentrations of certain VOCs (e.g., PCE, TCE were
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5.7

measured in samples collected from the PEWM, on the order of several thousand parts per
million). Based on these high concentrations, potential exposures resulting from exposure to
this waste material would be expected to be signiﬁczint. The highest concentrations of
organic constituents in the ground water were found in monitoring wells immediately
downgradient of the PEWM. In addition, the highest concentration of zinc at the site is now
immediately downgradient of the PEWM pile as shown on Figure 10.

Other potentiél sources of on-site contamination include two acid spills that occurred
on-site in 1978 and 1983. These spills, particularly the 1983 spill, are believed to be the
primary source of certain metals detected in environmental media. Concentrations of metals
(e.g., copper, nickel, and zinc) were highest in well clusters along the southern boundary of
the Site, immediately downgfadient of areas impacted by a 1983 on-site acid spill event.
The spill was the likely source of these constituents in the wells since the observed metal
constituents and depressed pH were typical of the composition of the material released, and
constituent concentrations are decreasing over time. Concentrations of zinc in Well MW-42
were over 20,000 pg/L in the éarly 1990s; the January 2006 sampling event concentrations
in MW-42 are 240 pg/L. :

There is reason to believe that the low levels of COPCs found to date will generally
decrease for the following reasons:

\

1.. The ground water flow rates in the overburden aquifer are quite high, estimated at
5 to 35 feet per day,

2. The chemicals of concern were apparently released many years ago. The PEWM
has apparently been on-site for at least 40 years, and the acid spill occurred in
1983.

In light of these facts, it is reasonable to assume that the concentrations of chemicals
dissolved in the ground water immediately downgradient of the Site have reached or passed
their maximum levels.

Nature and Extent of Landfill Treatment Residues

The treatment residues at the facility were deposiied into a landfill, which forms a

horseshoe-shaped ridge around the building. The landfill ranges from 15 to 30 feet above grade in

height and approximately 150 to 200 feet wide. The landfill surface currently is completely

vegetated, and landfill cells 4 and 5 are capped with a 30 mil PVC membrane cover installed in

1988.
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Additional sampling and analytical activities were conducted by ERI between November
1997 and May 1998 to assess potential impacts to ground water from metals and VOCs in the
landfill. The extent of, or potential for, ground water contact with the LTR was evaluated by

measuring the elevation of both the landfill’s base and ground water. The relative concentration and

distribution of VOCs in the landfill was evaluated through the collection of soil core and soil gas -
samples from the landfill. The results of this study were submitted to USEPA Region I in
December 1998 (Envirite 1998). The major findings of the report are as follows:

e The ground water table is consistently below the landfill cell’s base elevation; thus,
ground water contact with landfill materials at the base of each cell should not be

considered as a potential exposure pathway for the Site.
A _

e The VOC vapor distribution across the landfill and the physical characteristics of the

landfill soils suggest that VOCs have been predominately released from the PEWM:R and

have diffused throughout the landfill through soil layers used during the cell filling
activities. o

Consistent with available information regarding the origins of the landfill residues and
previous testing, the predominant compounds present in the treatment residues are metals with
average mass concentrations between 1.0 mg/kg and 2,000 mg/kg. Results of landfill sampling is
presented in the RFI. Maximum were typically in the 10,000 mg/kg range. In contrast the average
concentrations for detected organic constituents typically ranged from 0.1 mg/kg to 1.0 mg/kg.
Landfill treatment residues were observed to be located above the water table consistent with the
design of the landfill.

Based on the type of waste treatment (neutralization, precipitation, and stabilization)
conducted on-site prior to disposal of treatment residues into the landfill, it is unlikely that the
landfill is a significant source of metals. Because the facility generally accepted inorganic liquid
wastes for treatment and disposal, it is unlikely that the landfill is a significant source of organic
compounds. No PCBs or pesticides are known to be associated with the wastes deposited in the
landfill. In addition, based on a review of soil and grouhd water data, XDD (1999) concluded that
“the water table elevations are consistently two feet or more below the LTR base elevations, based
on annual records of rainfall for the last 64 years.” As such, ground water contact with the LTR is

not considered as a potential exposure pathway.

Because Cells 1 through 3 have not been capped with a plastic membrane; leaching of the
LTR constituents in rainfall into the underlying aquifer was indicated as an issue to address upon
completion of the LTR study in 1998. While there is not leachate data available for the LTR
samples, MW-30 downgradient of cell 2 is situated to monitor the ground water for leachate from
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the LTR material as well as the .PEWM—L. Concentrations of zinc in MW-30, immediately
downgradient of cell 2, were lowgr than the background wells during the Site wide quarterly
monitoring conducted in 200,3.Th‘e distribution of elevated concentrations of zinc ground water does __~

not appear to be associated with landfill cells without a membrane cover. N
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6.0 IDENTIFICATION AND SCREENING
OF REMEDIAL TECHNOLOGIES

The purpose of this section of the CMS is to generate a list of potentially applicable
treatment technologies and process options that can be used to develop remedial alternatives that
can meet the RAOs discussed in Section 4:1. First, a preliminary screening was conducted to
identify response actions that are appropriate for addressing the remediation of the PEWM and
ground water at the Site. Second, for each response action, remedial technologies and their
associated process options were evaluated based on effectiveness, implementablity, and general cost
as presented in Sections 6.3 and 6.4. Third, a detailed evaluation of the remedial alternatives was
conducted using the nine criteria recommended by USEPA as presented in Section 7.0. Finally,
based on a comparative analysis of the remedial alternatives, a preferred alternative was
recommended for the Site as presented in Section 8.0.

6.1 Methodology

The potentially applicable treatment technologies and process options for COPC-impacted
soil and ground water are identified for each potential response action. The preliminary screening is
performed to select those treatment technologies and process options that are considered technically

- feasible based on the following:

e Detected chemical constituents;
e Chemical concentrations; and
e Site characteristics.

The secondary screening process consists of evaluating remedial technology processes in
terms of effectiveness, implementability, and relative cost. The process options within a particular
technology type are rated in relation to the other process options in the same category. A brief

description of each secondary screening criteria is presented below.

Effectiveness: The effectiveness of each remaining process option is further evaluated based

on:

41- ENVIRON



DRAFT

e The ability of the process option to handle or treat the estimated areas or volumes of
media and meet the RAOs presented in Section 4.0.

o Documented success of the process option with respect to handling chemical constituents
and Site conditions similar to those identified at the Facility.

e The potential impact on human health and the environment during the construction and
~ implementation phase for each process option. '

Implementability: The implementability of each remaining process option was evaluated based
on: '

e Technical implementability including on-site and off-Si'te_ space limitations, equipment
availability, utility requirements, and requirements to mobilize, operate, maintain,

monitor, and demobilize the proposed process.

e Administrative implementability including applicable federal, state and local

regulations, and permitting requirements.

e Schedule implementability including time required to design, construct, and implement
the process option.

e Effect on off-Site community.

Cost: The cost of each remaining procéss option is evaluated ba.sed on:
e The estimated relative capital cost for construc_tion and initial implementation.
e The ongoing operation and maintenance costs.

Costs are estimated based on case histories, generic equipment costs, and vendor
information, which are modified using best engineering judgment to consider site-specific
conditions. The cost for each process option is ranked as high, moderate, or low cost, relative to the

other process options in the same technology category.

Decisions regarding the effectiveness and implementability of each treatment technology and
process option are based on professional experience, references, agency guidance documents, and
other pertinent sources.

The remedial technologies and process options that are identified through the screening

process and a summary of the preliminary and secondary screening processes are presented in
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Tables 7 and 8. Additional details, which support Tables 7 and 8, are provided in the remainder of
this section.

-

In the remainder of this section, if a remedial technology is not retained after preliminary
screening, it is so stated. If the technology is retained after the preliminary screening, the
preliminary and secondary screening discussions are combined. After the secondary screening, each
remedial technology or process option is either retained for consideration as part of a remedial

alternative for the facility or it is rejected.

6.2 General Response Actions

Based on the RAOs presented in Section 4.1, a list of GRAs has been developed for the
PEWM-R and ground water. The GRAs describe, in general terms, those actions that may achieve
RAGOs for the protection of human health and the environment. The lists of GRAs for soil and
ground water are presented below. '

PEWM _ Ground Water

| e No Action e No Action
e Limited Action e - Limited Action
¢ Containment e  Containment
e Removal - e Extraction and Ex-situ Treatment
e Ex-situ Treatment ' e In Situ Treatment

e In Situ Treatment

6.3 PEWM General Response Actions, Remedial Technologies and Process Options
The identified remedial technologies for the affected PEWM materials at the Site are
discussed in the following sections. Table 6 presents the GRAs and remedial technologies and
associated process options for the PEWM. In this section, remedial technologies and process
options for PEWM are identified, described, and subjected to a preliminary and secondary

screening.

6.3.1 No Action
No Action for the PEWM involves no active excavation, containment, monitoring, or
treatment of PEWM containing COPCs. No Action would not result in achieving the RAOs
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for PEWM where chemical concentrations do not already meet the RAOs and would
therefore be considered ineffective at those locations. No Action is readily implementable.
No Action is retained after preliminary and secondary screening for further evaluation to
serve as a baseline for comparison with other treatment technologies and process options, as
recommended in USEPA guidance documents. ' '

6.3.2 Institutional Controls

Through the use of appropriate institutional controls, exposure to impacted soil is
monitored, reduced, or eliminated. The remedial technology and associated process options
identified for institutional controls include access control, deed restrictions, and regulatory
control. '

6.3.2.1 Access Control

Access control involves limiting access to the area under consideration using
fencing, other physical barriers, and/or posting warning signs. The fencing, other
physical barriers, or warning signs are installed around areas of the Site determined
to not meet the RAOs.

Access control, such as the installation of fencing or other physical barriers,
limit access to areas of the Site that contain COPCs at concentrations that cause the
RAO:s to be exceeded. The use of access control may restrict future property uses.
Restrictions, if any, need to be negotiated with the current and future property
owners. There are no apparent limitations regarding technical, administrative, or

scheduling aspects that would limit the implementability of this process option.
The cost associated with the use of access control would be low.

Based on this preliminary and secondary screening, access control is retained

for further evaluation.

6.3.2.2 Deed Restrictions and Regulatory Control

Deed restrictions and regulatory control reduce or eliminate exposure to soil
containing COPC at concentrations that cause the RAOs to be exceeded. Deed
restrictions include restrictions regarding the use of areas of the Site that contain
COPCs. Deed restrictions involve the inclusion of specific legal restrictions in the
property deed or title. Regulatory controls involve incorporating restrictions on the

Site use through permitting processes and other regulations.
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6.3.3

Under specific circumstances, an ELUR may be considered as an alternative
to remediation of contamination to a concentration that is consistent with specific
criteria of the RSR's. The purpose of an ELUR is to prevent certain types of uses of a
property, or limit specific activities on a contaminated property or in order to
minimize the risk of exposure to the pollutants. An ELUR must be recorded on the
municipal land records. The option of using an ELUR is at the discretion of the

property owner.

Regulatory controls imposed by local governments that involve a
modification to community plans may require the approval of the city council and
other governing bodies. Reguiatory controls imposed by federal, state, and local
goverﬁments may require the issuance of permits, which would potentially limit the
use of the impacted areas. The legal personnel required to perform this work are
readily available. There are no technical or administrative aspects that would limit
the implementability of these Site restrictions and controls. Deed restrictions and

regulatory control are proven and reliable methods for reducing or preventing contact
with COPCs.

Major costs associated with the use of deed restrictions and regulatory
controls include such items as legal and administrative fees. These costs are

considered low for institutional controls.

Based on this preliminary and secondary screening, deed restrictions and
regulatory control are retained for further evaluation.

Containment

Containment involves the installation of a physical barrier around PEWM identified

as containing COPCs at concentrations that require remediation. The physical barriers could

be designed to control the movement of COPCs from the soil column to ground water. The

remedial technology and associated process options identified for containment include slurry

wall and sheet pile wall.

6.3.3.1 Slurry Wall

This process option includes constructing a trench around areas of impacted
soil that is subsequently filled with a soil or cement bentonite slurry to reduce or
eliminate the lateral spread of the COPC. A slurry wall is generally anchored into an
aquitard, bedrock, or other impermeable soil layer. To reduce the movement of
COPC through the soil column, a slurry wall is used in conjunction with a low
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permeability cap. There does not appear to be a continuous impermeable soil layer
beneath the PEWM that would provide a reliable bottom seal for encapsulating
impacted soil above the ground water level. Therefore, this process option is not

retained based on preliminary screening criteria.

6.3.3.2. Sheet Pile Wall .

This process option consists of driving interlocking sheet piles into the soil
around the impacted area to form a physical barrier. As with the slurry wall, the
sheet piles are generally anchored into an aquitard, bedrock, or other impermeable
soil layer. To reduce the movement of COPC through the soil column, a sheet pile
wall is used in conjunction with a low permeability cap. There does not appear to be-
a continuous impermeable soil layer beneath the PEWM that would provide a
reliable bottom seal for encapsulatirig impacted soil above the ground water level.

Therefore, this process option is not retained based on preliminary screening criteria.

6.3.4 Removal
Removal technologies employ physical removal of impacted soil for treatment on-

© site or transport off-Site for treatment or disposal. Removal technologies may require the

use of personal protective equipment to reduce the potential for exposure to COPC.

Removal reduires disposal of the materials at an approved facility.

Excavation is used to remove soil that contains COPC at concentrations requiring
remediation. Excavation is accomplished using construction equipment including loaders,
backhoes, large diameter augers, and other appropriate equipment. The excavation operation
may generate fugitive dust emissions and the release of volatile COPCs. Emission controls
may be required during excavation and workers may use personal protective equipment to
reduce exposure to COPC. The depth of excavations may be limited due to physical
constraints associated with the location of the PEWM along the roadway. Shoring of the
excavation sidewalls may be required. If excavation sidewall sloping is required it would
increase the volume of soil requiring excavation, or may limit the potential source areas

where it 1s feasible to excavate due to the roadway. Excavation requires additional areas for ? NI

soil stockpiling prior to treatment or disposal. The implementation of this process could be

" limited by the city and other property owners due to the presence of the PEWM along and

below the roadway. This may require additional administrative or scheduling coordination.
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Major costs associated with excavating soil include such items as equipment and
matenal costs, fuel, operator labor, oversight, material transport, and treatment/disposal.
The limited existing SPLP analysis of the PEWM-R indicates that the PEWM may be
characterized as a hazardous waste for disposal purposes because it fails to meet the
regulatory levels for PCE and lead of 0.7 mg/L and 5.0 mg/L, respectively. Because the

_existing data for the PEWM were collected in 1995, waste approval analysis would be

PP

requlred pnor to off-51te treatment/dlsposal Concentratlons within the material may have

decreased since thlS t1me These costs are considered medium for removal.

Based on this preliminary and secondary screening, the excavation process option is

retained.

6.3.5 Ex-situ Treatment

Ex-situ treatment technologies remediate impacted soil that has been excavated.
Remedial technologies and associated process options identified for ex-situ treatment
include treatment by low temperature thermal desorption (LTTD), ex-situ soil vapor
extraction (SVE), ex-situ biodegradation, and off-Site disposal. :

6.3.5.1 Low Temperature Thermal Desorption

The LTTD process removes VOCs and petroleum based compounds from
excavated soil. LTTD is effective for removing volatile compounds from soil with
high permeabilities. This treatment technology is not effective for PCBs and metals
also found in the PEWM and surrounding soil. Under some conditions, this -
technology can be used in soil with low permeabilities such as clay; although, these
soils may require longer treatment periods. The excavated soil would be fed into a
pug mill (continuous feed) or treated in bins/trays (batch system). Soil placed in the
LTTD would be subjected to temperatures up to approximately 800 °F, and the
chemicals would be volatilized. The LTTD process could be implemented on-Site
using portable mobile treatment units, or the impacted soil could be transported off-
Site for treatment at permanent permitted facilities. Volatilized COPCs in the vapor
exhaust stream can be recondensed for recycling, reuse, or disposal or destroyed

using an afterburner.

Equipment that would be used for the LTTD Process is readily available, and
there are multiple vendors that can provide this service. Onsite treatment using
portable equipment would require a vapor control system such as scrubbers, activated
carben, or a thermal or catalytic oxidizer to meet air quality requirements.
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Major costs associated with this process option include such items as
permitting, trial treatment runs, equipment and materials, mobilization, fuel, utilities,
operator labor, oversight, and demobilization. Due to permitting and
mobilization/demobilization costs, LTTD is only cost effective_i when there are large
volumes of soil to be treated. Costs are considered medium to high for ex-situ

treatment depending on soil vapors.

Based on the preliminary and secondary screening, the LTTD process option
is not retained for further evaluation. The needed landfill disposal of soil and the
PEWM following treatment for VOCs due to the presence of PCBs and metals in the
soil makes this alternative less desirable than removal and disposal without

treatment.

6.3.5.2 Ex-Situ Soil Vapor Extraction

Ex-situ SVE applies an induced vacuum to an excavated soil stockpile to
volatilize the VOCs in the soil. This treatment technology is not effective for PCBs
and metals also found in the PEWM and surrounding soil. Emissions to the
atmosphere from the soil are controlled by covering the stockpile with plastic
sheeting or placing the soil in covered bins. The basic system components include
extraction manifolds and vacuum pumps to remove vapors. The vapors extracted
from the soil are treated using an appropriate vapor treatment system, such as vapor
condensation and/or activated carbon adsorption. Ex-situ SVE is typically effective
for removing VOCs from soil with moderate to high permeabilities.

If selected, equipment and materials that would be used to construct the
treatment cell and implement the ex-situ SVE process are readily available, and there
are multiple vendors that can provide this service. There are no other apparent
limitations regarding technical, administrative, or scheduling aspects that would limit
the implementability of this process option. Ex-situ SVE requires excavation of
impacted soil, importation of fill materials for excavated areas, construction of soil
treatment areas, soil treatment, and disposal of treated soil. In comparison, in situ

SVE does not require most of these activities.

Major costs associated with this process option include such items as
equipment, materials, utilities, operator labor, and oversight. These costs are

considered medium to high for ex-situ treatment.
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Based on this preliminary and secondary screening, the ex-situ SVE process
option is not retained for further evaluation. The needed landfill disposal of soil and
the PEWM following treatment for VOCs due to the presence of PCBs and metals in
the soil makes this alternative less desirable than removal and disposal without
treatment.

6.3.5.3 Ex-Situ Biodegradation

Ex-situ biodegradation treats soil using microbially mediated processes.
Common ex-situ biodegradation applications include landférming, composting,
biopiles, and soil/water slurries. This treatment technology is not effective for PCBs
and metals also found in the PEWM and surrounding soil. Landfarming is an aerobic
process; whereas, composting and biopiles may be adapted to anaerobic or aerobic
processes. Soil/water slurries are typically implemented to stimulate anaerobic
biodegradation.

Landfarming involves spreading the excavated PEWM out in thin layers
across a lined, bermed area and plowing the soil periodically to aerate it and to mix
in additives. It is very commonly used for the treatment of soil impacted with
pétrolcum hydrocarbons but is not practically applied for soil impacted by
chlorinated solvents, PCBs, and metals. Therefore, landfarming is not retained after
preliminary screening.

PCE, one of the primary COPCs in the PEWM, can only be biodegraded _
under anaerobic conditions by reductive dechlorination. Because PCE impacted soils
coexist with TCE impacted soils, it is niot practical to retain this process option for
other compounds such as TCE. Therefore, aerobic processes are not retained after
preliminary screening.

Depending on the soil geochemistry and the types of COPC present,
amendments such as mineral nutrients, pH buffers, electron acceptors, surfactants,
enzymes, and organic carbon sources are added to the soil to facilitate
biodegradation. Organic carbon sources, such as potato starch or cellulose, are
mixed into the soil as a food source when the COPC are the types of compounds that
bacteria are unable to metabolize, such as PCE and TCE, or when the concentrations
of COPC are so low that an auxiliary food source is required. Typically, these ex-
situ site biodegradation applications rely on the degradative capabilities of the
indigenous microbial populations, although, in some applications biodegradation
may be enhanced or augmented through the addition of adapted or genetically-
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engineered bacterial strains. Decisions regarding soil amendments, carbon sources,

and bacterial populations are based on site-specific bench scale or pilot scale testing.

Composting involves mixing soil with mulch or other compost material in
piles. Biopiles are similarly constructed, but do not contain the high percentage of
compostable material. For anaerobic processes, the piles are not disturbed in order to
avoid aerating them. Soil/water slurries are typically constructed in lined shallow
ponds, and must be mixed periodically in a manner that does not disturb the
anaerobic conditions.

All of these applications involve the use of significant land area, and must be
constructed and closely monitored by highly trained personnel to maintain the
processes to prevent volatilization of VOCs. Bench and/or pilot scale testing is
required. Once soils are excavated, ex-situ SVE or transporting the soils off-Site is a
more cost effective and reliable treatment remedy for chlorinated solvent impacted
soil. In addition, there are many in situ soil remediation options that have been
developed that can be practically and effectively implemented. Ex-situ i
biodegradation is not retained after preliminary and secondary screening.

6.3.5.4 Off-Site Disposal

Off-Site disposal involves containerizing and transporting excavated
impacted soil from the Site to an appropriate facility for disposal. Prior to its
transportation off-Site, soil samples would be collected and analyzed to characterize
the soil. Soil containing COPC at concentrations greater than the applicable
regulatory limits for hazardous waste are transported to and disposed at a permitted
Class I or Class II hazardous waste facility. In addition, prior to landfilling, soil
containing high concentrations of chemical constituents may require additional
treatment to meet Land Ban Treatment Standards. Soil containing chemical
constituents at concentrations less than these regulatory limits would be disposed at
other appropriate off-Site facilities.

Earthmoving equipment, such as excavators and loaders are used to load the
excavated soil in the containers for transportation. Depending on the contaminant
type and concentration, specialized containers may be required. During the loading
of impacted soil, special dust and vapor control procedures may be required.
Equipment and materials used to conduct the loading process and provide
transportation to the disposal site are readily available, and there are multiple vendors
that can provide the equipment and service.
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There are no apparent concerns regarding the technical, administrative, or
scheduling aspects of this technology that would limit its implementability. The
costs associated with the off-Site disposal include equipment and materials costs,
transportation costs, operator labor, oversight, and disposal fees. The costs for off-
Site disposal at a Class I or II facility would be considered high. Disposal at other
facilities such as Class III or municipal landfills would be considered medium.

Off-Site disposal is retained after preliminary and secondary screening.

6.3.5.5 Solidification/Stabilization

Solidification/stabilization techniques lock the contaminants in the soil by
physically encapsulating the COPC. These techniqueé are accomplished ex situ by
mixing a cement or other binding material. This technology is typically used for the
treatment of metals, but is not effective for the treatment of VOCs because mixing
and heating associated with the cement may release the organic vapors. Therefore,

solidification/stabilization is not retained after preliminary screening.

6.3.6 In Situ Treatment _

In situ treatment technologies are used to remediate soil in place. Remedial
technologies and associated process options identified for in situ treatment include
monitored natural attenuation (MNA), bioremediation, in situ SVE, and thermal
technologies.

6.3.6.1 Solidification/Stabilization

Solidification/stabilization techniques lock the contaminants in the soil by
physically encapsulating the COPC. These techniques are accomplished in situ by
injecting a cement or other binding material. This technology is typically used for
the treatment of metals, but is not effective for the treatment of VOCs because
mixing and heating associated with the cement may release the organic vapors.

Therefore, solidification/stabilization is not retained after preliminary screening,.

6.3.6.2 Monitored Natural Attenuation

Natural attenuation is "the combined effect of natural destructive and
nondestructive processes to reduce a contaminant's mobility, mass, and associated
risk" (Hinchee et al. 1996). The processes that comprise natural attenuation include
physical processes (volatilization, sorption, advection, and dispersion), chemical
transformation, and biodegradation. When natural attenuation is used as a site

management strategy, a monitoring program is implemented to determine if natural
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attenuation of COPC is occurring and is likely to be sustained based on the _
subsurface conditions. Since biodegradation is the only naturally occurring process
in the subsurface that may destroy chlorinated solvents like PCE and TCE,
parameters that indicate whether or not conditions will support biodegradation are
included in the monitoring program. However, effective in situ biodegradation, one
component of MNA, for vadose zone soils are aerobic processes and are not
applicable for PCE which can only be biodegraded by anaerobic microbial processes.
The physical processes that are applicable for PCE may further disperse the COC
into the ground water or air. Further, MNA is typically found to be effective for
addressing residual contamination following removal of the source area
concentrations of the COPCs.

To date, Site monitoring has not included parameters to demonstrate
biodegradation of COPCs in the PEWM and surrounding soil at the Site, and the rate
of COPC reduction due to other natural attenuation processes has not-been evaluated.
These parameters could be evaluated through additional monitoring and bench scale
or pilot scale testing. Based on current information, it is not possible to reliably
estimate its ability to reduce COPC concentrations. 7

v
This alternative does not involve the implementation of engineering cont.rdls,
the addition of amendments, or any manipulation of the soil. Sampling and analysis
of the PEWM and surrounding soil could be conducted to determine if subsurface

conditions are conducive to natural attenuation, and to confirm that chemical

concentration reduction is proceeding at rates consistent with meeting remedial

action objectives.

Handling large quantities of impacted soil and the PEWM is not required.
Therefore, special procedures to control dust and/or vapors are not needed.
Equipment to collect samples and laboratories to perform the required chemical
analyses are readily available. There are no apparent concerns regarding the
technical, administrative, or scheduling aspects of this technology that would limit its
implementability. |

The costs associated with MNA include those associated with sampling and

analysis. These costs are considered low for in situ treatment.

MNA is not retained for soils and PEWM following preliminary and
secondary screening.
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6.3.6.3 In Situ Biodegradation

In situ biodegradation involves altering subsurface conditions through

- engineered applications to stimulate biodegradation. The goal of the application is

typically to provide missing elements that may be limiting microbial processes.
These elements may be mineral nutrients, an organic carbon source, and/or electron
acceptors such as oxygen. For vadose zone soils, bioventing (injecting air at a rate
that does not strip volatiles to the surface) is used to aerate the soil. This stimulates
aerobic microbial processes when oxygen is the limiting factor. A similar
application involving the injection of both air and methane has been used effectively
to stimulate aerobic cometabolic transformation of chlorinated solvents by
methanotrophic bacteria. This approach is effective for TCE, DCE, and vinyl
chloride, but is not effective for PCE, which can only be biodegraded by anaerobic
microbial processes.

Another approach used to stimulate biodegradation in unsaturated soils is the
perfusion of the vadose zone with water containing additives using a surface-
constructed infiltration gallery. This approach is also typically applied as an aerobic
process, and it is highly unlikely that adapting the process in an attempt to maintain

consistent, suitable anaerobic conditions in the vadose zone would be successful.

Effective in situ biodegradation applications for vadose zone soils are aerobic

. processes and are not applicable for PCE. Therefore, in situ biodegradation for

vadose zone soils is not retained after preliminary screening. In situ biodegradation
of saturated soils in ground water is a component of in situ ground water
biodegradation and will be evaluated under that category.

6.3.6.4 In Situ Soil Vapor Extraction (SVE)

In situ SVE uses an i;lduced vacuum to strip VOCs from unsaturated soil.
System components consist of extraction wells, piping, vacuum pumps, injection or
passive inlet wells, and a vapor treatment system. - During operation, a vacuum is
applied to subsurface soil and PEWM through a piping and vapor extraction well
network causing a pressure gradient in the surrounding soil and inducing airflow.
The induced airflow is used to volatilize and remove VOCs from the unsaturated soil
and PEWM through the vapor extraction wells and extraction piping. Injection or
passive inlet wells may be installed to aid the flow of fresh air through the soil. The
vapor from the extraction wells is treated using an appropriate vapor treatment
process, such as vapor condensation and/or carbon adsorption. This technology is
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particularly effective removing VOCs, including halogehated aliphatic compounds,
from soil with high permeability. Under some conditions, this technology can be

applied in soil with low permeability, potentially such as the waste material, using

- higher vacuum for a longer period of time.

Equipment and materials used to construct an in situ SVE system are réadily
available, and there are multiple vendors that can provide this service. A vapor
control system to treat extracted vapors and permits to construct and operate the
system are required. The majority of the SVE system (extraction wells and pipelines)

~ is constructed below grade, and the blowers and vapor control equipment are located

above grade. Therefore, the in situ SVE system could be installed with minimal
duration of impact to the adjacent roadway. There are no other apparent limitations
regarding technical, administrative, or scheduling aspects that limit the
implementability of this process option.

Major costs associated with this process option include such items as
equipment (blowers, piping, off-gas treatment, etc.), materials, utilities, permits,:
operator labor, and oversight. These costs are considered medium for in situ

treatment.

The in situ SVE process option is rejected after preliminary and secondary
screening.

6.3.6.5 Thermal Technologies

Thermal technologies, including steam injection and six phase soil heating
(SPSH), are processes where the soil is heated to enhance the removal of volatile and

‘'semi-volatile compounds.

When steam is injected into the subsurface soil through wells, volatile and
semi-volatile compounds are vaporized and subsequently removed by SVE for
treatment. The steam injection component requires installing injéction wells and
aboveground support equipment, such as a steam generator or boiler and pumping
equipment. The vapor extraction component is comprised of extraction wells and
piping, vacuum pumps, and a vapor treatment system. This technology is
particularly effective removing VOCs, including halogenated aliphatic compounds,
from soil with a high permeability. Condensation of steam in the soil matrix could
cause migration of COPC.
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Equipment and materials used to construct a system for providing the steam
injection are readily available, and there are multiple vendors that can provide this
service. A vapor control system is required to treat extracted vapors. The major
portion of the steam injection treatment system (injection and extraction wells and
pipelines) is constructed below grade.

The costs associated with steam injection include equipment and material for
constructing the steam injection system and SVE component, fuel costs for
producing steam, other utilities, operator l.abor, and oversight. These costs are
considered high for in situ thermal treatment. '

SPSH heats soil and the PEWM in situ, and water and COPC are removed
from below the ground surface as steam. Each of the six phases are delivered to a
single electrode, placed in a hexagonal pattern with approximately a 30-foot
diameter. The vapor extraction well is located in the center of the hexagon. An
offgas treatment system treats contaminated vapors removed from the subsurface.
As thé soil dries out, the electrical resistance increases and water may be added to
maintain soil conductivity at the electrodes. SPSH is suited to sites with minimal site
operations. The treated area needs to be defoliated and leveled with a bulldozer.
Sites with underground metal objects such as pipes or underground storage tanks can
short out the electrodes. '

'SPSH uses utility power transformers at a relatively low capital cost
compared to other electrical heating techniques. However, costs would be high due
to pavement, utilities, and improvements, which would need to be removed to
implement SPSH. Also, operating costs are considered high.

Both technologies are effective for treating the VOC at the Site; however, the
introduction of steam into the subsurface may modify the soil structure (addition of
‘moisture) and could adversely affect roadway and underground pipes in the roadway

could short out the electrodes. The introduction of steam could also mobilize the
COPC, increasing migration to ground water. Therefore, steam injection and SPSH

are not retained following the preliminary and secondary screening.

6.4 Ground Water General Response Actions, Treatment Technologies and Process
Options
The 1dentified remedial technologies for the affected ground water at the Site are discussed

in the following sections. Table 7 presents the GRAs and remedial technologies and associated
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process options for the ground water. In this section, remedial technologies and process options for
PEWM are identified, described, and subjected to a preliminary and secondary screening.

6.4.1 No Action

A no action response provides a baseline assessment for comparison with other
response actions that consist of greater levels of response. A no action response may be
considered appropriate when the associated risk is within the acceptable range, or when an
alternative response action may cause a greater environmental or health danger than the no-
action response itself. An evaluation of the no action response is recommended in USEPA
guidance documents as part of the CMS process. Under the no action alternative, no action
will be taken to contain, treat, or remove the affected ground water present at the Site.
Based on the results of the RFI and further ground water monitoring in 2003 to present as
presented in Section 5.6, ENVIRON concluded that the Site does not meet its RAO for the
protection of human health and preventing degradation of surface water from discharges of
contaminated ground water. Although the no action alternative does not reduce risk at the
Site, a detailed evaluation of the alternative was performed.

6.4.2 Institutional Controls

Through the use of institutional control, exposure to impacted ground water is
monitored, reduced, or eliminated. The remedial technologies and associated process
options identified for institutional controls include deed restrictions, regulatory control, and

ground water monitoring.

6.4.2.1 Deed Restrictions and Regulatory Controls

Deed restrictions and regulatory controls are used to reduce or eliminate
exposure to ground water containing COPCs. Deed restrictions such as establishing
an ELUR for no residential activity allows the use of the industrial/commercial
volatilization criteria for ground water. Establishing an ELUR for preventing
building construction on the property, would allow an exemption for the Site from

" the volatilization criteria if no building exists over ground water which exceeds the
volatilization criteria. Deed restrictions such as preventing the installation of wells
and extraction of ground water limits the use of and exposure to impacted ground
water. -Regulatory control such as restricting the use of impacted ground water by
incorporating restrictions in permits and plans. Existing regulatory controls on
municipal water purveyors, which require governmental approval to install new
water supply wells and also require periodic water quality testing and consumer
notifications, would remain in force.
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Deed restrictions involve including specific legal restrictions in the property
deed or title. Regulatory control involves incorporating restrictions on ground water
use in plans, permitting processes, and other regulations.

The expertise required to implement deed restrictions or other regulatory
controls is readily available. There are no technical or administrative aspects that
would limit the implementability of these site restrictions and controls. Deed
restrictions and regulatory control are proven and reliable methods for reducing or
preventing.contact with COPCs.

Major costs associated with the use of deed restrictions and regulatory
controls include such items as legal and administrative fees. These costs are
considered low for ELURs.

Based on this preliminary and screening, this process option is retained for
further evaluation.

6.4.2.2 Ground Water Monitoring

Ground water monitoring is used to generate information to allow evaluation
of ground water and chemical compound movement and natural attenuation. Ground

water monitoring is also effective for evaluating the progress of remediation efforts.

Ground water monitoring has been conducted at the Site. Therefore, the
technical and administrative implementability of monitoring well installation and

sampling has been addressed, and it is a dependable and reliable process option.

Major costs associated with this process option include such items as
monitoring well installation and ground water sample collection and analysis. These
costs are considered low for monitoring.

Based on this preliminary and secondary screening, ground water monitoring
is retained for further evaluation. '

6.4.2.3 Monitored Natural Attenuation

MNA consists of monitoring of ground water to track the progress of natural
attenuation and to verify that concentrations decrease over time. The USEPA defines |
natural attenuation processes as those that include a variety of physical, chemical, or
biological processes that, under favorable conditions, act without human intervention
to reduce the mass, toxicity, mobility, volume, or concentration of contaminants in
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soil and ground water. MNA as a remedial option relies on physical, chemical, and
biological processes such as dispersion, degradation, volatilization, and sorption to
attain remedial objectives (USEPA, 1998). With respect to VOCs and metals
dissolved in ground water, natural attenuation may result in stabilization of a
dissolved-phase plume, the reduction in the dissolved-phase concentration of VOCs,

or a reduction in the overall mass of VOCs in the saturated zone.

The processes that comprise natural attenuation include physical processes
(volatilization, sorption, advection, and dispersion), chemical transformation, and
biodegradation. When natural attenuation is used as a site management strategy, a
monitoring program is implemented to determine if natural attenuation of COPCs is
occurring and if it is likely to be sustained, based on the subsurface conditions. -
Natural attenuation of chlorinated solvents has been demonstrated to occur and has
been accepted as a site management strategy at numerous sites where soil and ground
water are impacted with chlorinated solvents (USEPA, 2000b).

The volume of ground water that can be remediated using this process is not
restricted. Natural attenuation is effective for the remediation of the aromatic -
hydrocarbons detected in ground water, and it can also be effective for halogenated
hydrocarbons. The performance and reliability of MNA is dependent on subsurface
conditions including water chemistry, microorganisms present, and the availability of
nutrients and oxygen.

MNA requires using ground water monitoring to evaluate remediation
effectiveness, ground water movement, chemical compound migration, and water
quality. Ground water monitoring has been implemented at the Site; however, it has
not included parameters needed for the evaluation of natural attenuation. The
technical and administrative implementability for this process option is similar to
ground water monitoring, which has been conducted at the Site. Wells would be
monitored for VOC concentrations, as well as, other parameters (e.g., dissolved
oxygen, methane, carbon dioxide, oxidation-reduction potential) to assess the rate of
natural attenuation and VOC degradation in accordance with USEPA guidelines.
Performance monitoring is an important component to this option due to the
potentially longer remediation timeframe, potential for ongoing contaminant
migration, and other uncertainties. MNA typically is recommended for sites where
VOCs in ground water are not spreading too quickly and can be properly monitored.
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Major costs associated with MNA include such items as characterizing the
fate and transport of the chlorinated solvents, evaluating the processes that reduce the
mass, toxicity, or mobility of the contamination, evaluating factors that affect the
long-term performance of the natural attenuation process, and long-term monitoring
to ensure continued effectiveness. This includes collecting and analyzing soil and
ground water samples, fate and transport modeling, and possibly microcosm studies.
These costs are considered low.

Based on this preliminary and secondary screening, this technology is
retained for further evaluation.

6.4.3 Capping

Capping systems are used to provide an impermeable barrier to surface water
infiltration to contaminated materials for prevention of further release of contaminants to the
surrounding surface water or ground water. Capping also eliminates risks associated with

dermal contact and or incidental ingestion of surface soils.

Capping systems can range in design from single layer caps to more complex multi
layer caps. Local soils are often used in the design of the cap. Synthetic membranes such as

‘high-density polyethylene are also available for incorporation into capping systems. Surface

water controls such as dikes, drains, drainage nets, or gravel are usually included in the -
capping system. Multi layer caps may also have a layer of topsoil or hard cover to prevent
damage to the synthetic membrane. The ground surface is then revegetated to reinforce the
topsoil and to reduce erosion. Capping has already been implemented at the Site for landfill
cells 4 and 5, with a layer of 30-mil PVC, soil, and revegetation.

Capping costs are typically high capital costs associated with the synthetic
membrane, drainage net, and cover soil. Annual O&M costs are medium associated with the
inspection of the cap and any repairs necessary.

Based on this preliminary and secondary screening, capping is retained for further
evaluation.

6.4.4 Containment

Ground water containment technologies involve the use of physical barriers or
controlling the hydraulic gradient to reduce or stop the migration of impacted ground water..
Containment technologies are applicable to the COPCs in the Site’s ground water. The

remedial technologies and associated process options identified for containment include
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hydraulic barners such as vertical or horizontal extraction or injection wells and physical
barriers such as funnel and gate systems, slurry wall, and sheet piling.

The physical barrier would require installation so that ground water would not flow
around or below the barrier. A physical barrier at the Site would be difficult to implement
due to the sloping bedrock zone at depths up to 70 feet and the presence of the Naugatuck
River and Branch Brook at the Site boundaries. An hydraulic barrier could potentially be
implemented at the Site. Hydraulic barriers require extraction and treatment of impacted
ground water to contain the migration of the COPCs in ground water. Issues associated with
hydraulic barriers and ground water extraction are discussed under Section 6.4.5.6.

Containment is not retained as a process option in this CMS due to low
implementablity due to the limited understanding of the vertical containment at the Site
breadth of the impacted ground water along the Site boundary in proximity with surface

water.

6.4.5 Treatment

Through the use of treatment technologies, the concentrations of COPCs in ground
water are reduced. The remedial technologies evaluated were air sparging, in situ chemical
oxidation, iron reactive permeable barriers, in situ bioremediation, enhanced bioremediation,

ETM

pumping and treatment, and 2-PHAS extraction.

6.4.5.1 Air Sparging

The air sparging process uses ambient air injected under pressure through
sparge points (wells) into the impacted ground water to promote the removal of
VOCs. Air sparging has not been found to be effective for the treatment of dissolved
zinc in ground water. It can be thought of as in situ air stripping. Air bubbles
formed during the sparging process migrate laterally and vertically through the
impacted ground water. Volatile compounds in the saturated zone and capillary
fringe that are exposed to this injected air are volatilized and moved upwards through
the unsaturated zone, where the volatilized organic compounds are collected using a

SVE system and then treated using an appropriate vapor treatment technology.

The performance and reliability of air sparging may be impacted by the
lithology within the area to be remediated. The volume of ground water that can be
‘remediated using this process is not restricted, but depends on the radius of influence-
of the air injection and vapor extraction wells. Air sparging in the ground water is

difficult to implement in multiple ground water zones and requires extensive
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monitoring to assure that all of the VOCs removed from the ground water are

effectively captured by vapor extraction wells.

An air sparging systerh is constructed using conventional drilling, excavating,
and construction equipment. Air sparging systems are readily available through
commercial vendors. There are no other significant limitations regarding technical,
administrativé, or scheduling aspects that would limit the in{plementation of this

process option.

Major capital costs for use of an air sparging system include such items as the
construction of vapor injection wells, SVE wells to capture vapors, and an
aboveground vapor treatment system. This process option has moderate capital and

moderate operations and maintenance costs.

Based on this preliminary and secondary screening, air sparging is not
retained for further evaluation due to the process of volatizing contaminants into the
vadose zone and because it is not been found to be effective for the treatment of

dissolved zinc in ground water.

" 6.4.5.2 In Situ Chemical Oxidation

Chemical oxidation is a process in which an oxidizing agent is used to
convert or oxidize chemical constituents in the ground water. The application of this
technology involves introducing an oxidant into the subsurface to create favorable
conditions for the oxidation of VOCs. In situ chemical oxidation has not been found
to be effective for the treatment of dissolved zinc in ground water. Metallic catalysts,
stabilizers, and other constituents are sometimes used with the oxidants to increase
their effectiveness. Oxidation of chlorinated compounds results in removal of the
chlorine atoms from the compound and a corresponding increase in chloride
concentration of the ground water. Other organic compounds are converted to
carbon dioxide and water. Chemical oxidation is potentially applicable for the

identified chemical types, chemical concentrations, and site characteristics.

Common oxidizers include modified Fenton’s reagent (hydrogen peroxide
based oxidants), ozone, potassium or sodium permanganate, and sodium
hypochlorite, which would be injected into the impacted ground water zone. Bench
scale tests using soil and ground water from obtained from areas requiring treatment
at the Site and the selected oxidant are required to fully evaluate the effectiveness of
the oxidant for the Site. Based on a review of available literature for chemical
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oxidation and discussions with vendors, the oxidant most applicable to the Site
conditions and concentrations of COPCs is potassium/sodium permanganate.
Potassium/sodium permanganate is an oxidant that is persistent in ground water and
will react with chlorinated ethenes (e.g. TCE and PCE). The permanganate oxidant
progressively reacts with organic contaminants through a series of oxidation
reactions. During the process, the oxidation reactions proceed by degrading the
organic constituents ultimately to carbon dioxide and water. In the case of the
chlorinated organics, as seen at this Site, the oxidation reactions proceed by
degrading the chlorinated organic constituents to carbon dioxide, water and a
chloride salt. Disadvantages of using potassium/sodium permanganate and other
oxidants are that they may oxidize metals in saturated soils (such as reduced
chromium in soils to hexavalent chrome) and has residual products. The residual
products of the permanganate oxidant are manganese and manganese dioxide. These
typically precipitate out of solution. Incomplete oxidation or formation of
intermediate contaminants may limit the effectiveness of the technology.

The implementation of this process requires bench scale and pilot testing
prior to full scale implementation. /n situ chemical oxidation requires injection wells
or temporary injection points. The implementation may be limited by the ability to
transport the oxidizing reagent to the impacted area and ensure that the entire
impacted area is treated. Additional characterization of the lithology utilizing
membrane interface probes (MIP) facilitates the identification of areas of the
subsurface to be treated and allows injection of the oxidant in these speciﬁc zones.
Chemical oxidation involves the use of ground water monitoring to evaluate
remediation effectiveness, ground water movement, chemical compound migration,

and water quality.

Major capital costs for chemical oxidation include such items as bench scale
testing, pilot testing, direct push borehole drilling, the oxidizing agent, |
potassium/sodium permanganate, and subsequent treatments. The overall cost is
moderate to high depending on the number of injection points and treatments

required.

Based on this preliminary and secondary screening, this process is not
retained for further evaluation because it is not been found to be effective for the

treatment of dissolved zinc in ground water.
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6.4.5.3 Iron Reactive Permeable Barrier

A permeable reaction wall is created by placing reactive material (iron
filings) in a treatment zone to treat dissolved-phase COPC through reductive
dehalogenation. Typically the most effective installation of the iron permeable
reactive barrier (IPRB) is perpendicular to the ground water flow path. However,
with the ground water flow to the northeast and impacted ground water along the
eastern Site boundary, effectively treating the impacted ground water at this Site may
be difficult. The IPRB is installed by various excavating and trenching technologies,
gas pressure to pneumatically inject the iron filings, or hydraulic pressure to inject an
iron filings/guar mixture. The length and depth of the permeable reaction wall is
dependent on the size of the area to be treated. The depth of impacted ground water
at the Site of approximately 30 feet could be reached using trenching techniques to
install the IPRB. The thickness of the reaction wall is dependent on the
concentration of COPC in the ground water, the hydraulic conductivity, the ground
water gradient, and resultant ground water velocity. Walls are designed to match or
have a slightly greater permeability than the surrounding native soil. Chlorinated

COPC in impacted ground water flowing through the wall would be converted to

simple non-chlorinated hydrocarbons such as ethene. A permeable reaction wall is a’
potentially applicable process option for the identified chemical types, chemical

concentrations, and Site characteristics.

Application of IRPB technology to treatment of the compounds that are the
COPC:s at the Site is a proven and well-documented technology. Bench scale testing
and preliminary design would be required prior to installation. This technology is
considered dependable and reliable. A field trial may be needed to determine final
design parameters for an IPRB. The IRPB would be designed such that the ground
water flows through the IRPB, the COPCs would react with the IRPB, and the
COPCs would be reduced to less toxic and innocuous compounds. An IRPB would
reduce COPC concentrations in any of the ground water that flows through the IRPB.

The effectiveness of the IRPB technology in the ground water at the Site would be
controlled primarily by the placement of the IRPB. The thickness and the
permeability of the IRPB would need to be designed such that the average residence
time of ground water flowing through the IRPB under ambient conditions would be
adequate to ensure treatment for the COPCs. For this technology to be an effective
component of the remedy, it would be equally important that the IRPB intercept as

great a volume as possible of the TCE and vinyl chloride impact in the ground water.
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If significant quantities of ground water are not intercepted by the IRPB, the
technology would not meet the RAO for the ground water.

Major costs include items such as the pneumatically-driven or hydraulically-
driven iron injection system, patent royalties, injection nozzles, bore hole casings,
iron filings, iron- handling equipment, a nitrogen or guar feed source, and a hoist
system to lift the nozzle. The installation cost is high, while the operation costs are

low.

Due to placement constraints of the Site boundary and the direction of ground
water flow, this technology is not retained for further evaluation.

6.4.5.4 In Situ Bioremediation

In situ bioremediation of ground water involves altering ground water
conditions through engineered applications to stimulate biodegradation of COPCs in
the dissolved phase. As dissolved phase COPCs are biodegraded, COPCs sorbed to
soil in the saturated zone partition into the ground water and are biodegraded.

Bioremediation applications are generally designed to deliver amendments to
the saturated zone. Depending on the ground water geochemistry and the types of
COPC present, the amendments may include organic carbon sources (also termed -
"electron donors") electron acceptors, mineral nutrients, surfactants, enzymes, and
inducers. Ground water is amended with org.anic carbon sources when the COPCs
are the types of compounds that available bacteria cannot metabolize, such as
chlorinated solven;[s like PCE -and TCE, or when the concentrations of COPC are so
low that an auxiliary food source is required. Organic carbon sources serve as "food"
for microbial growth, as well as electron donors for microbial processes like
reductive dechlorination. | '

Typically, ground water bioremediation relies on the degradative capabilities
of the indigenous microbial populations; although, in some applications
bioremediation may be enhanced or augmented through the addition of adapted or
genetically engineered bacterial strains. Due to the complex lithology of the Site, it
would be impractical to inject bacterial strains.

Both aerobic and anaerobic microbial processes are applicable for the
bioremediation of chlorinated solvents like TCE, DCE, and vinyl chloride. PCE can
only be biodegraded under anaerobic conditions by reductive dechlorination. At sites
where PCE is among the COPCs, an anaerobic bioremediation approach alone may
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be used, or a sequential anaerobic/aerobic approach may be used. Sequential
anaerobic/aerobic approaches take advantage of the fact that PCE and TCE are
biodegraded more rapidly by reductive dechlorination under anaerobic conditions;
whereas, their transformation intermediates DCE and vinyl chloride are transformed

more quickly by oxidative mechanisms under aerobic conditions.

To create anaerobic conditions in the subsurface and provide electron donors
for the bacteria that carry out reductive dechlorination, ground water is amended with
organic carbon sources such as molasses, volatile fatty acids, lactate, vegetable oil, or
sugar. As microorganisms metabolize the added organic carbon, oxygen, and other |
electron acceptors such as nitrate, ferric iron, and sulfate are consumed, resulting in
the type of anaerobic conditions under which reductive dechlorination occurs. To
create aerobic conditions ground water is amended with oxygen. To stimulate
aerobic transformation of the chlorinated compounds a compound such as methane,
propane, or toluene is added to the ground water. These organic compounds serve a
two-fold purpose: 1) they provide food for the microorganisms and 2) they induce the
enzymes that cometabolically oxidize the chlorinated solvents.

Two main approaches are used to deliver the organic carbon compound(s)' to

" the ground water to stimulate anaerobic conditions. One approach dissolves the

organic carbon compound(s) and other additives into extracted ground water and
reinjects the ground water through injection wells or infiltration galleries. The
second approach is to inject organic carbon compounds and other additives into
ground water through injection wells or temporary injection points. Both techniques
can cause a mounding of the injected material at the delivery point, which could lead
to flow of the injected material towards Naugatuck River if injected in the vicinity of
MW-31. Materials that have been demonstrated to be effective through injection to
the ground water include slow-release compounds such as proprietary lactic acid ‘
esters (sold commiercially as Hydrogen Release Compound or HRC®) or vegetable
oil. Once emplaced in the saturated zone, these compounds slowly dissolve releasing
controlled amounts of organic carbon into the water. Installation of slow-release
compounds into the subsurface does not involve surface equipment. In addition,
ground water extraction to the surface is avoided. However, the slow-release
Compounds may have to be replaced as frequently as annually. -Both approaches may
be employed as part of a reactive barrier approach, in which ground water flows
through a biologically active zone.
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Effectiveness of in situ bioremediation may be limited by hetefogeneity of the
soils and bedrock which may restrict transport of amendments. Numerous points of
injection may be required for the delivery of the organié carbon compound to the
subsurface. Ground water flow rates also influence the effectiveness of both ground
water extraction/reinjection and slow-release compound approaches. The success of
anaerobic processes may be limited by the absence of bacteria that completely
dechlorinate chlorinated solvents to ethene, and this may result in the build-up of cis-
1,2-DCE and vinyl chloride. Ground water monitoring at the Site has not yet
included parameters for biological monitoring to determine if the Site is conducive to
biological degradation of the VOCs. However, some reduction of PCE and TCE to
their breakdown product (cis-1,2-DCE) and vinyl chloride, a further breakdown
product of cis-1,2-DCE were detected at the Site above the laboratdry reporting
limits. ' '

Bioremediation for chlorinated hydrocarbons may take longer to achieve
lower concentrations than other methods of remediation due to the time required for
adaptation of microbes to degrade man-made contaminants and the slow degradation
rates. Another limitation with the implementation of this treatment technology is the
uncertainty about the efficiency of the process because it is difficult to verify with a
small-scale treatability study.

Due to the above limitations at this Site, this process option is not retained for
further evaluation. '

6.4.5.5 Enhanced Biological Degradation

Enhanced biological degradation typically entails injection of nutrient or
additional biota to accelerate or augment pre-existing biological degradation in
ground water. Biologicall degradation, evidenced by the generation of TCE
degradation products cis-1,2-DCE and vinyl chloride is likely occurring to a limited
degree in the ground water. At this time it is not known that injection of nutrient or
additional biota is necessary at this Site; therefore, this process option is not retained
for further evaluation.

6.4.5.6 Extraction and Treatment

Extraction wells over long periods of time may reduce the mass and volume
of the dissolved phase COPCs by removing ground water within the boundary of the
dissolved phase COPC. Vertical extraction wells are used to create a capture zone

towards which ground water flows for extraction. Horizontal extraction wells form a
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horizontal line sink or hydraulic.trough which ground water moves towards for
extraction. The aerial extent of COPC in ground water dictates the number of wells
required. The number and spécing of wells are also dependent upon the capture zone
of the individual wells, which is dependent upon the pumping rate, the hydraulic
properties of the aquifer, and the hydraulic gradient. The performance and reliability
of an extraction system depends on site-specific conditions, system design and
installation, and well development. Extracted water requires treatment prior to
discharge with the needed pumping and piping systems to deliver extracted ground
water from the wells to the treatment facility.

The success of ground water extraction for reduction of the COPC
concentrations in ground water can be limited by several factors. In USEPA studies
of ground water pump and treat systems, they have found the following factors that
limit the effectiveness of these systems. . '

e The level of contamination measured in monitoring wells may be
dramatically reduced in a moderate period of time, but low levels of
contamination usually persist. '

e The residual level of contaminants within the aquifer may cause the
remediation to be continued indefinitely.

e Anincrease in the level of ground water contamination may follow
cessation of the remediation if the remediation is discontinued prior to

removal of all residual contaminants.

Depending on the residual level of contaminants within the aquifer, this may
cause a remediation to be continued indefinitely, or it may lead to premature
cessation of the remediation and closure of the Site. The latter is particularly
troublesome because ground water contamination levels may increase if the
remediation is discontinued prior to removal of all residual contaminants (USEPA,
1989).

These effects are observed because the release of contaminant residuals is a
slow process relative to the induced water movement through the subsurface. The
transport processes that cause this behavior include diffusion of contaminants in low
permeability sediments, hydrodynamic isolation (areas not influenced by the
extraction system), desorption of contaminants from sediment surfaces, and liquid-
liquid pértitioning of immiscible contaminants.
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Site-specific factors that limit the viability of hydraulic plume redﬁction
include: 1) bedrock and 2) sorption of COPC onto the soil matrix within the
saturated zone. With these limiting factors, the duration for pumping to achieve

)

hydraulic plume reduction cannot be accurately estimated. ~ *

The concentrations of COPCs documented in the ground water are within
treatable ranges to meet typical limits for discharge either to a publicly owned
treatment works (POTW) or surface water streams under the National Pollution
Discharge Eliminating System (NPDES) permitting system. The overall

-effectiveness for this technology array to meet the RAO for the ground water would

be affected adversely by the inability to demonstrate Cépture of the COPC imbacted
ground water. Qualified contractors for installation of vertical extraction wells are
available to perform the work.

Major capital costs for extraction well systems include such items as bore
hole drilling, construction of the wells, installation of pumps and piping systems,
discharge permits, and easements on public and private property. The costs are
proportional to the numbers of extraction wells needed. Since horizontal or
directional wells are more difficult to install, capital costs are greater than costs for
vertical extraction wells.

Because of the limited success of ground water extraction and treatment
systems due to long operational duration to treat residual contamination, extraction
and treatment of ground water is not retained for further evaluation following
preliminary and secondary screening.

6.4.5.7 2-PHASE™ Extraction

2-PHASE™ Extraction uses high.vacuum to extract VOCs in soil vapors and
ground water simultaneously from ground water and vapor from the saturated zone
and capillary fringe. 2-PHASE™ Extraction is potentially applicable to the VOC
concentrations present at the Site; however, 2- PHASE™ extraction has not been
found to be effective for the treatment of dissolved metals in ground water. The goal
of 2-PHASE™ Extraction is to dewater portions of the saturated zone, so that VOCs
associated with the soil and PEWM can be removed in extracted soil vapor. VOCs
are more effectively removed in the vapor phase than in the dissolved phase, and
greater VOC mass can be removed from the soil in a shorter amount of time if the

soil is dewatered.
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' 2-PHASE™ Extraction is effective in low permeability or moderately
heterogeneous formations. The radius of influence (vapor and hydraulic) and mass
removal rates are unique to each site and are greatly dependent on site conditions
such as lithology, ground water conditions, and contaminant characteristics. The Site
has high permeability sands and gravels. '

Extracted soil vapors would be treated by granular activated carbon (GAC)
and discharged to the atmosphere. Extracted ground water also would be treated by
GAC and discharged under a NPDES permit. Installation is achieved through the use |
of conventional drilling and excavating equipment. Vendors are readily available to
implement a 2-PHASE™ Extraction system.

Major capital costs for a 2-PHASE™ Extraction system include items such as
the construction of ground water/v_apof extraction wells, conveyance piping, a
treatment pad, and aboveground auxiliary equipment. The systerh requires a high
vacuum blower to extract the vapors from the wells, vapor and ground water
conveyance systems, a vapor phase treatment system, and a ground water treatment
system. This process option has moderate capital and moderate operations and
mainténance costs.

This process option is not retained for further evaluation following
preliminary and secondary screening.
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7.0 DETAILED EVALUATION OF THE ALTERNATIVES

71 Development of Remedial Alternatives

ENVIRON performed an initial screening of the identified alternatives for the Site, based on
effectiveness, implementability, and cost, which is presented in Section 6.0. Effectiveness was
evaluated based on the proven reliability of the alternative to achieve the RAOs. Implementability
was evaluated based on the availability of the technology and the ease of implementation and
permitting. Relative cost was evaluated based on the total cost to implement the remedial
alternative. The results of the screening based on effectiveness, implementability, and cost are
presented in Tables 7 and 8. These tables describes the reasons for retaining or rejecting each
process. The “no action” response presented in Tables 7 and 8 was retained as a baseline alternative
(USEPA, 1988). Based on this initial screening, the following alternatives were developed using

the remedial technologies screened for further consideration:
e Alternative 1 — No Action
e Alternative 2 — Monitoring and Natural Attenuation, Establish ELUR

e Alternative 3 -PEWM-R Removal (Partial or Complete), Monitoring and Natural
Attenuation, Establish ELUR

e Alternative 4 — Cap Landfill, PEWM-R Removal (Partial or Complete), Monitoring and
Natural Attenuation, Establish ELUR

7.2  Description of the Evaluation Criteria

USEPA notes in the ANPR that the system proposed in the July 1990 proposed Subpart S
rule for remedy selection remains appropriate as general goals for cleanup and screening tools for
the potential remedies (61 FR 19432). This recommends a detailed evaluation of the remedial
alternatives, involving assessing each of the remedial alternatives against nine criteria and a
comparison of the relative performance of the remedial alternatives against those criteria. The nine

evaluation criteria are:

1. Overall protection of human health and the environment
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e A o o

An

Meet Applicable Cleanup Standards

Control Sources of Future Releases

Compliance with Regulatory Requirements

Long-term reliability and Effectiveness

Reduction of toxicity, mobility, or volume through treatment
Short-term effectiveness |
Implementability

Cost

alternative must meet Criteria 1 through 4, known as "threshold criteria," in order to be

recommended. Criteria 5 through 9, known as "balancing criteria," are evaluated to determine the

best overal

1 solution.

Overall protection of human health and the environment determines whether an
alternative eliminates, reduces, or controls threats to public health and the environment
through institutional controls, engineering controls, or treatment.

Meet applicable cleanup standards considers if an alternative meets these standards,

Control sources of future releases determines whether an alternative reduces or
eliminates further releases of hazardous wastes and hazardous constituents that may pose
a threat to human health and the environment,

Compliance with regulatory requirements evaluates whether the alternative meets state
and federal environmental laws, regulations, and other requirements that pertain to the
Site and, if not, whether a waiver is justified. '

Long-term reliability and effectiveness considers the ability of an alternative to maintain
protection of human health and the environment over time, and the reliability of such

" protection.

Reduction of toxicity, mobility, or volume evaluates an alternative's use of treatment to
reduce the harmful effects of principal contaminants, their ability to move in the
environment, and the amount of residual contamination remaining.

Short-term effectiveness considers how fast the alternative reaches the cleanup goal and
the risks the alternative poses to workers, residents, and the environment during
construction or implementation of the alternative.

Implementability considers the technical and administrative feasibility of implementing
the alternative, such as relative availability of goods and services and permitting
requirements. Also, considers if the technology has been used successfully on other
similar sites. '
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9. Cost includes estimated capital and operations and maintenance (O&M) costs, as well as
present worth costs.

Application of these criteria to the four alternatives retained after the preliminary and secondary

“screening is presented in Table 8.

7.3  Comparative Evaluation of the Alternatives

The purpose of the comparative evaluation presented in Table 8 was to select a preferred
remedial alternative that will be most suitable for the Site, based on the criteria. In Table 8, the
alternative remedies are listed, and the comparative ranks of low, medium, and high are applied for
each criterion to indicate the desirability of the alternatives under consideration. The rankings of
low, medium, and high are relative rankings. In the comparative analysis, low costs are considered
more desirable than high costs; therefore, low costs are given a desirability ranking of high, and high
costs are given a desirability ranking of low. The estimated cost for the épplication of the
alternatives is also included in Table 8. Costs for all alternative remedies for each area are
summarized in Table 9, and more detailed line-item cost estimates for ground water and PEWM
remedies are included in Appendix C. The costs listed in Table 9 are the total present value costs
for the alternatives that include capifal costs (design, construction, startup, and other initial costs)
and operations and maintenance costs (including monitoring and closure costs). It is expected that

monitoring will be included in all alternatives except the No Action alternative.

7.3.1 Overall Protection of Human Health and the Environment

This criterion ranks the alternative relative to each other on whether the alternative
eliminates, reduces, or controls threats to public health and the environment through
institutional controls, erigineering'confrols, or treatment. Alternative 4 and Alternative 3
rank high because these alternatives reduce or eliminate further degradation of ground water.
Alternative 2 ranks medium for the overall protection of human health and the environment
because it controls threats through documenting ground water conditions to assure the
protection of human health and the environment. However, Alternative 2 does not reduce or
eliminate the further degradation of ground water. Alternative 1 ranks low for overall
protection of human health and the environment because it does not include monitoring to
document ground water conditions to assure human health and the environment are protected

and does not reduce or eliminate further degradation of ground water.

7.3.2 Control Sources of Future Releases

This criterion evaluates whether the alternative controls sources of future releases.
Alternative 4 and Alternative 3 rank high for compliance with the regulatory requirements in
particular because the objective or reducing further degradation of ground water. Alternative
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2 ranks medium because the monitoring incorporates parameters to evaluate natural
attenuation to document if natural conditions will meeting the CTDEP ground water criteria.
Alternative 1 ranks low for compliance with the regulatory requirements because it does not
reduce the concentrations of COPCs in ground water to meet the water quality criteria,

which was identified as a regulatory consideration.

7.3.3 Meet Applicable Cleanup Standards

This criterion evaluates whether the alternative meets applicable cleanup standards to
the Site énd, if not, whether a waiver is justified. Alternative 4 and Alternative 3 rank high
for compliance with the cleanup standards in particular because they remove the PEWM-R
that exceeds cleanup standards for VOCs. Alternative 2 ranks medium because the
monitoring incorporates parameters to evaluate natural attenuation to document if natural

conditions will meeting the cleanup standards. Alternative 1 ranks low for compliance with

. the cleanup standards because it does not reduce the concentrations of COPC:s in soil or

ground water to meet the standards.

. 7.3.4 Compliance with Regulatory Requirements

This criterion evaluates whether the alternative meets state and federal environmental
laws, regulations, and other requirements that pertain to the Site and, if not, whether a
waiver is justified. Alternative 4 and Alternative 3 rank high for compliance with regulatory
requirements in particular because the objective or reducing further degradation of ground
water. Alternative 2 ranks medium because the monitoring incorporates parameters to
evaluate natural attenuation to document if natural conditions will meeting the CTDEP
ground water criteria. Alternative 1 ranks low for compliance with regulatory requirements
because.it does not reduce the concentrations of COPCs in ground water to meet the water

quality criteria, which was identified as a regulatory requirement.

7.3.5 Long-term Reliability and Effectiveness |

This criterion considers the ability of an alternative to maintain protection of human
health and the environment over time, and the reliability of such protection. Alternative 4
and Alternative 3 rank high for long-term reliability and effectiveness because they remove
the concentrations of COPCs in the PEWM, which should be a permanent reduction in
contribution to the dissolved phase COPCs in éround water over the long-term.
Alternative 2 ranks medium because the monitoring incorporates parameters to evaluate
natural attenuation of VOCs to document if natural conditions reduce the concentrations of

COPCS in the long term. Alternative 1 ranks low for long-term protection of human health
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and the environment because there is no protection of the ground water and human health in
the long-term.

7.3.6 Reduction of Toxicity, Mobility, or Volume

This criterion evaluates an alternative's use of treatment to reduce the harmful effects
of principal contaminants, their ability to move in the environment, and the amount of
residual contamination remaining. Alternative 4 ranks high for reduction of toxicity,
mobility, or volume through treatment due to the removal of PEWM-R and the reduction of
mobility of metals from surface water infiltration into the landfill material. Alternative 3
ranks medium for reduction of toxicity, mobility, or volume through treatment due to the
removal and disposal of PEWM-R. Alternative 2 and Alternative 1 rank low because no

reduction of toxicity, mobility, or volume actively occurs under these alternatives.

7.3.7 Short-term Effectiveness

This criterion considers how fast the alternative reaches the cleanup goal and the
risks the alternative poses to workers, residents, and the environment during construction or
implementation of the alternative. Alternative 4 and Alternative 3 ranks medium because
the estimated time frame for removal of the PEWM-R is short, less than one year; however,
these alternatives have higher risk to workers during the implementation of the PEWM-R
removal. Alternative 2 also ranks medium for short term effectiveness because MNA may
require a much longer time period to reach the cleanup criteria and may require long term
monitoring; however, it poses minimal short term risk to workers and the environment.
during implementation. Alternative 1 ranks low for short-term effectiveness because there is

no reduction in short term risks or time to reach cleanup criteria.

7.3.8 Implementability

This criterion considers the technical and administrative feasibility of implementing
the alternative, such as relative availability of goods and services and permitting
requirements. Also, this criterion considers if the technology has been used successfully at
other similar sites. Alternative 1 ranks high for implementablity because it does not require
any action to implement. Alternative 2 ranks high for implementablity because the
installation of wells and monitoring at the Site has already been proven to be readily
implementable. Alternative 3 and 4 rank medium for implementablity due to the presence of
PEWM on the edge of the Site along the roadway, which may make it challenging to
excavate and provide additional administrative difficulties for coordination of the excavation

along the roadway with the city and other property owners. The capping of landfill material,
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Alternative 4, has already been conducted for landfill cells 4 and 5 at the Site and is readily
implementable.

7.3;9 Cost

This criterion includes estimated capital and operations and maintenance (O&M) and
closure costs, as well as the net present worth of these costs. The net present value of the
O&M and closure costs were estimated using an interest rate of 7 percent. These costs were
based on the following estimated project durations:

e 10 years for ground water monitoring
e Removal of the PEWM-R for the first year
e Capping of the landfill material for the first year

Alternative 1 ranked high for lowest estimated cost. Alternative 2 also ranked high for an .
estimated cost of approximately $448,000. Alternative 3 ranked medium with an estimated
cost of approximately $695,000. Alternative 4 ranked low with an estimated cost of
approximately $963,000.

7.3.10 Summary

Based on the above comparative analysis, Alternative 3 ranked the highest out of the
criteria evaluated. PEWM-R removal, monitoring and natural attenuation, and establishing
an ELUR is the best apparent alternative based on less short-term impact and lower total
present value cost. A description of how the excavation and monitoring is incorporated into
an overall Site remedy is included in the Section 8.0. '
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8.0 PREFERRED ALTERNATIVE FOR THE SITE

8.1 Introduction

Based on the screening and the detailed analysis, Alternative 3 PEWM-R removal,
monitoring and natural attenuation, and establishing an ELUR was considered as the best apparent
remedial alternative for the Site based on less short-term impact and lower total present value cost.
The key elements of the implementation schedule after regulatory agency acceptance of this
corrective measures study and approval of the alternative to be implemented are:

o Removal of the existing facility building Lo TP A ‘."_-.“\43

e Establishment of an ELUR preventing future building construction on the property

¢ Removal of the PEWM-R e g

: ORI MMV
) ] i PR PN
e Ground Water Monitoring

e (Closure Re;)ft Preparation/Approval

e Site Closure ,/ ' b L
Selection of alternatives other than those identified as the best apparent alternatives herein
could have a significant impact on the project schedule. Ground water monitoring will continue as
established for the closure monitoring. The main components of the schedule are discussed in
. . R R TR, NSO A S
further detail below. ' L : Vot :

) - ~ (r\ Vo \4.,(‘_’.‘ (N W Groe e
8.1.1 Implementation ~ 7

AR B

g N . .\
A \‘. - 1‘\1\!'\) (\l 0 )
— WL :

Prior to initiation of excavation activities, ENVIRON will contact DigAlert and
retain a geophysical survey contractor in order to identify any utilities and underground
debris in the proposed excavation. ENVIRON will prepare a Site-specific Health and Safety
Plan (HASP) for the fieldwork. The HASP is designed to minimize exposure of '

_ ENVIRON’s field personnel to potentially hazardous materials. All field personnel involved
in the project will be required to implement the procedures presented in the HASP while
conducting the planned field work.
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Soils in the PEWM-R area have not been recently or sufficiently characterized for

disposal purposes. Precharacterization samples could be collected prior to the excavation

“activities, which will allow for the soils to be loaded directly into trucks or other containers

for transport to the appropriate disposal facility, unless unusual conditions such as odors or-

gross staining are encountered.

Soil excavation and associated confirmation soil sampling will be conducted in the
area of the PEWM-R at the Site. During excavation activities, soil impacted with VOCs and
metals exceeding their respective MCS will be excavated and transported to an off-Site
disposal facility. Confirmatory samplés will be obtained from below the final depths of
excavation. Soils above the PEWM-R with concentrations below the MCS will be used as
backfill for the excavation. If the soils have been precharacterized, the sbils will be
excavated and loaded directly into trucks for transport off site to the appropriate disposal / '
recycling facility. During excavation, if any visual, olfactory, or other evidence suggests the
presence of additional contamination, an on-site determination will be made regarding

- whether to discontinue excavation activities until such time as the material in question can

‘be tested or otherwise characterized. In the event that further contamination is identified,

this material will be excavated for appropriate disposal or recycling, and following removal,
additional confirmatory samples will be obtained to establish that residual level left in place
do not exceed regulatory standards.

In general, all excavation activities must be performed in accordance with OSHA
requirements (Subpart P, Excavations, 29 CFR 1926.650, .651 and .652). If the excavation.
is greater than 4 feet deep, a ladder, ramp or other means of safe egress must be located
within the excavation if workers are present. Excavations greater than 5 feet deep will be
adequétely sloped or benched, or be adequately shored to protect workers from cave-ins.
Workers should be protected from materials and equipment that could pose a hazard by
falling or rolling into excavations by placing and keeping such materials or equipment at
least 2 feet from the edge of the excavation or by providing retainihg'devices. Excavations
left open overnight will be barricaded and/or fenced to isolate the area.

The excavation contractor shall properly load, and transport the regulated under bill

of lading or manifest to the selected treatment/disposal facility.

ENVIRON will prepare a report for USEPA Region 1. The reports will include field

procedures, the volume of soil removed, and confirmation sample analytical results.

MNA will be continued to be conducted along with the closure monitoring. The

duration of MNA requires that documentation of conditions that show historical trends in

77- ENVIRON



DRAFT

contamination showing plume stabilization and/ or loss of contaminant mass over time and
analytical data showing that geochemical conditions are suitable for biodegradation and that
active biodegradation has occurred. '

8.1.2 Conclusion

The CMS concludes that if the preferred remedial alternative for the Site,
Alternative 3 - PEWM-R Removal, Monitoring and Natural Attenuation, and establish an
ELUR, is implemented, it will achieve the remedial objectives for the Site. It will further
provide a long-term, permanent solution for the Site.
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9.0 LIMITATIONS

The judgments, conclusions, and recommendations described in this CMS report pertain to

| the conditions judged to be currently present or applicable at the Site. This CMS report was

prepared solely for the use of the USEPA, CTDEP, Envirite, and Envirite’s affiliates, agents, and
legal counsel, as it pertains to the Site. Any reliance on, or use of, this CMS report by any third
party shall be at such party’s sole risk.

Certain information contained in this CMS report was excerpted by ENVIRON from reports
and documents prepared by third parties or other outside sources. ENVIRON does not make any
warranties or representations, whether expressed or implied, regarding the accuracy of such
information, and shall not be held accountable or responsible in the event that any such inaccuracies

are present.
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Table 1

Description of Landfill Cells
Former Envirite RCRA Facility
Thomaston, Connecticut

Regulatory Volume of
Cell Dimensions Status of Fill Dates Method of Closure .
Residues
Contents .
11/76 - 8/79 ) 5,100 c.y. t d
1 170 feet by nonregulated overfill added 1 foot gravel drainage layer; 6 inch =Y. 0 g1ace
130 feet (pre-RCRA) 10/80° loam and seeded. 5,000 c.y. overfill
11/76 - 8/79 ' 0 c.y.
5 165 feet by nonregulated 1 foot gravel drainage layer; 6 inch 6,300 c.y. o grade
. fill added- ' '
130 feet (pre-RCRA) overfl 21a ed- {loam and seeded. 6.000 c.y. overfill
10/80
11/76 - 8/79 y. fill
3 150 feet by | nonregulated 1 foot gravel drainage layer; 6 inch 6,300 c.y. overfi
140 (pre-RCRA) | overfill added |loam and seeded.
10/80°
250 feet by hazardous 11/80-11/82 |Hazardous waste capped with 1 foot 19,000 c.y.
180 feet . .
gravel drainage layer. Residues
- 4 placed above cap. Cell capped with
550 feetby | nonregulated |\, 00 o107 |30 mil PVC liner, drainage net, 42 47,600 c.y.
170 feet (delisted) . .
inch cover, 6 inch loam and seeded.
400 feet by nonrégulated 30 mil PVC liner, drainage net, 24
- 5/89 . y.
> 165 feet (delisted) 6/87 - 518 inch cover, 6 inch loam and seeded. 21,000 c.y
Notes:

Source: Fuss & O=Neill (1989)

® Envirite began placing nonregulated pre-RCRA waste treatment residues in Cell 4 in August 1979. In October 1980,
prior to the effective date of the first RCRA regulations (i.e., November 1980), these materials were removed from Cell 4
and placed on top of the existing material in Cells 1, 2, and 3 as overfill. Following the removal of these wastes, Cell 4
began being used for RCRA hazardous wastes.
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Table2 ) . L
“Regulatory Requirements - L
\ o Former Envirite RCRA Facility

Thomaston, Connecticut

Requirement

Description

Clean Water Act

The Clean Water Act regulates the discharge of non-toxie and toxic pollutants into surface water by specific and non-specific sources. lncludx:s requirements applicable to obtalmm. New Pollutant
Discharge Elimination Sysiem (NPDES) Permit if ground water is to be discharged to surface water. The general requirements of a permit include 1) develop and i ion of a Storm
Water Poltution and Prevention Plan, 2) eliniination of non-storm waier discharge to storm water conveyances, and 3) monitoring of the qualny and quantity of swrmwaler discharges. Centain
remedial a|lcfl‘hlll\::s for the site could potentially trigger storm water discharge: therefore, these requirements are potentially applicable. -

| — -

Connecticut Water Pollution Control
Regulations - Permitting (22a-430 1-8)

i , .
Establishes permifting requiremnis for discharges 10 surfacewater, ground water, and POTWs.

Connecticut Air Pollution Regulations -
Control of Odors (CGS 22a-174-23).

Site remediation activities will be planned to control the release of objectionable odors from the Site,

Connecticut Air Pollution Regulations -
Fugiive Dust Emissions (CGS 22a-174-18[b])

Actvities involving building demolition and site remediation (excavaiion, landfill cap, etc.) will be conducted in a manner to minimize fugitive dust emmisions from the Site.

Connecticut Water Quality Standards (WQS)
(CGS 22a-174-29)

Establishes numeric antidegradation critiera for ground water and surface water. -

Federal Drinking Water Standards (40 CFR -
Part 141)

Chemical -specific drinking water standards have been promulpated under the federal Safe Drinking Water Act as Maximum Contaminant Levels (MCLs). Connecticut has also promulgated drinking
water standards under the RSRs. Since the ground water is not currently used for drinking or other domestic purposes, the Ground Water Protection Critenia do not apply (Appendix C to Secllons 22a
133-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies).

Hazardous Maienals Transportation
Regulations (49 CFR Pans 107, 171-177)

Applicable if hazardous materials are shipped off-site.

Manifest System, Record Keeping, and
Reporting (40 CFR Part 264.70 wi seq.)

Applicable since hazardous waste would be transported off-site for treatment and disposal under certain remedial scenarios.

National Pretreatment Standards (40 CFR Part
403)

The remedial alternatives evaluated may include discharge of COPC-impacted water to a Publicly Owned Treatment Works (POTW).

Occupational Safety and Health Admimistration
(29 CFR Part 1910.120)

Health and sufety training requirements for on-site workers: regulations regarding employee safety standards relating to hazardous waste operations and emergency response.

RCRA On-Site Treatment Requirements (40
CFR Part 264.190-196, Treatment of
Hazardous Waste in a Unir)

Tanks (i.¢. any portable device in which a material s stored. transporied, disposed of, or handled) must have sufficient structural strength to ensure that they do not collapse, rupture, or fail; waste
must not be incompatible with tank matenal unless protected by a liner; design and operating standards for units in which hazardous waste is related; inspection and repair requirements; storage
provisions: and closure requirements.

RCRA Treatment Requirements (40 CFR Part
264.601-603, Part 264 Subpart X, Part 268
Subpart D; Clean Air Act Sectton 101: and 40
CFR Part 52.04. ]

New “miscellaneous units”, potentially including temporary on-site treatment equipment, must satisfy environmental performance standards; monitoring, analysis, and reporting requirements; posl-
closure care for units; fugitive odor and emissions control plan for remedial action: and filing of notices with State to include estimate of emissions rate for each pollutant expected.

Resource Conservation and Recovery Act
(RCRA) (42 USC 6901 et seq.)

Regulates the generation, management, and disposal of solid and hazardous waste. Certain remedial actions chosen for the Site may include the generation and disposal of solid or hazardous waste
subject to RCRA requirements. which are, therefore, potennially applicable or relevant and appropriate to the Site.

DRAFT

Page | of 2

. Uy

ENVIRON



Table 2
Regulatory Requirements
Former Envirite RCRA Facility
Thomaston, Connecticut

Requirement Description

Regulanons of Connecticut State Agencies Ground water that discharges to surface water must also meet Surface Water Protection Criteria (SWPC).
(RCSA) Appendix D to Sections 22a-133-1
through 22a-133k-3
Regulations of Connecticut State Agencies To protect against the potential volatilization of ground waler constituents into soil gas, CTDEP has also developed volatilization criteria for ground water. According to Section 22a-133k-3(c)(3)(A),
(RCSA) Appendix E to Sections 22a-133k-1 remediation of a volatile organic substance to the volatilization criterion for ground water shall not be required if the concentration of such substance in soil vapors below a building is equal to or less
through 22a-133k-3 than the applicable volatilization criterion for soil vapor.
Regulations of Connecticut State Agencies Regulations of Connecticut State Agencies (RCSA) Section 22a-133k-1(b), the RSRs do not apply to areas that are affected by discharges allowed under a ground water discharge permit issued
(RCSA) Section 22a-133k-1(b) pursuant to Section 22a-430.
Regulations of Connecticut State Agencies Regulations of Connecticut State Agencies (RCSA) Section 22a-133k-1(b). the RSRs do not apply 1o areas that are affected by discharges allowed under a ground water discharge permit issued
(RCSA) Section 22a-133k-1{b) pursuanl to Section 22a-430.
USEPA Ambient Water Quatity Criteria, The remedial alternatives evaluated may include discahrge of water to surface water criteria.
[Quality Criteria for Water, 1986, EPA 440/5-86
00,
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Table 3
Media Cleanup Standards for Soil
Former Envirite RCRA Facility
Thomaston, Connecticut

Contaminant CTDEP CTDEP Risk Based MPS Media Cleanup|
DEC ___ PMC Min | __ Max Standards
Surface Soils (mg/kg)
Arsenic 3.80 NA 3.80 380 3.80
Benzo[a]pyrene 0.78 NA 0.78 78 0.78
Beryllium 1.30 NA 1.30 130 1.30
Deep Soils (mg/kg)
Chlordane NR 0.07 . NE NE - 0.07
Polychlorinated biphenyls NR 0.01 NE NE 0.01
"||Sediment (mg/kg)
Benzo[a]pyrene: | NA ’ NA | 1.80 | 180 | 1.80
Pre-Envirite Waste Material (mg/kg)
Benzene - NA NA 0.002 1 0.002 0.002
Tetrachloroethylene NA NA 860 - 86,000 860
Trichloroethene NA NA 97 9,700 97
Pre-Envirite Waste Material Leachate (mg/kg)
cis-1,2-DCE NA 14 NA NA 14
trans-1,2-DCE NA 20 NA NA 20
2-Butanone NA 80 NA NA 80
Benzene NA 0.2 NA NA 0.2
Benzo[k]fluoranthene NA g NA NA 1
Bis(2-ethylhexyl)phthalate NA 11 NA~ NA 11
Butylbenzylphthalate NA . 200 NA NA 200
Cadmium (leachate) NA 0.05 mg/L NA NA 0.05 mg/L
Carbon tetrachloride NA 1. NA NA 1
Dibuty! phthalate NA 140 NA NA 140
Dieldrin _ NA 0.007 NA - NA 0
Ethylbenzene NA 10 NA NA 10
Lead (leachate) NA 0.15 mg/L NA NA 0.15 mg/L
Naphthalene NA 56 NA NA 56
PCBs NA 0.005 NA NA . 0
Pentachlorophenol NA 1 NA NA 1
Styrene . NA 20 NA NA 20
PCE NA ’ 1 NA NA 1
Toluene NA 67 NA NA 67
TCE _ NA 1 NA NA 1
Xylenes NA . 20 NA NA 20

DEC: CTDEP Remediation Standard Regulations Direct Exposure Criteria
PMC: CTDEP Remediation Standard Regulations Pollutant Mobility Criteria
CTDEP: Connecticut Department of Environmental Protection

NA: Not applicable

NE: Not established
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Table 4
Media Protection Standards for Ground Water
Former Envirite RCRA Facility
Thomaston, Connecticut

GB Wells CTDEP ) _ CTDEP Class A Surface Water Criteria®
CRITERIA (uglt)! | ©A Welis CTDEP CRITERIA (ugll) ch‘:’rai:;i;'fe Human Health Criteria
] Consumption of Consumption of Water
RVC IVC GWPC RVC IVC SWPC Acute Chronic Organisms Only and Organisms
Analyte ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
[Volatile Organic Compounds

1,1,1,2-Tetrachloroethane 2 64 1 2 64 NE NE NE NE i NE|
1,1,1-Trichloroethane ’ 6,500 16,000 200 6,500 16,000 62,000 NE NE NE NE|
1,1,2,2-Tetrachloroethane 1.8 54 0.5 1.8 54 110 NE NE 11 0.17
1,1,2-Trichloroethane 220 29,000 5 220 29,000 1,260 NE NE 42 0.60
1,1-Dichloroethane 3,000 41,000 70 3,000 41,000 NE NE NE NE NE
1,1-Dichloroethene 190 920 7 190 920 96 NE NE 3 0:1
1,1-Dichloropropene NE NE NE| - NE NE| . NE NE NE NE NE
1,2,3-Trichlorobenzene NE NE NE NE NE NE NE NE NE NE
1,2,3-Trichloropropane NE NE NE NE NE NE NE NE NE NE
1,2,4-Trichlorobenzene ] NE NE 70 NE NE NE NE NE 940 70
1,2,4-Trimethylbenzene NE NE 350 NE NE NE NE NE NE NE
1,2-Dibromo-3-Chloropropane NE NE in review NE NE NE NE NE NE NE|
1,2-Dibromoethane NE NE in review NE NE NE : NE NE NE NE
1,2-Dichlorobenzene 30,500 50,000 600 30,500 50,000 170,000 NE NE 17,000 2,700
1,2-Dichloroethane 6.5 68 1 . 6.5 68 2,970 : NE NE 99 0.38
1,2-Dichloropropane 7.4 58 5 - 74 58 NE NE NE 39 0.52
1,3,5-Trimethylbenzene 280 - 3,900 . 350 - 280 3,800 NE NE NE NE NE
1,3-Dichlorobenzene 24,200 50,000 600 24,200 50,000 26,000 . NE| ~ NE 2,600 400
1,3-Dichloropropane . NE NE NE NE NE NE NE NE NE NE||
1,3-Dichloropropene 11 360 - 0.5 11 360 34,000 NE NE 1,700 10) -
1,4-Dichlorobenzene 50,000 50,000 75 50,000 50,000 26,000 NE NE 2,600 400
2,2-Dichloropropane NE NE NE NE NE NE NE NE ) NE NE
2-Butanone 50,000 50,000 400 50,000 50,000 NE NE NE NE NE
2-Chloroethyl vinyl ether NE NE NE NE NE NE NE NE NE NE
2-Chlorotoluene NE NE NE NE NE NE NE NE NE NE[|
2-Hexanone NE NE NE NE NE NE NE : NE NE NE
4-Chlorotoluene : NE NE NE NE NE NE NE NE NE NE
4-Methyl-2-Pentanone NE NE NE NE NE NE NE NE ‘NE NE
Acetone 50,000 50,000 700 50,000 50,000 NE NE NE NE NE
Acrolein NE NE NE NE NE NE NE NE 780 320}
Acrylonitrile NE NE 0.5 NE NE 20 NE NE 0.66 0.06]f
Benzene - 130 310 1 130 310 710 . _NE NE 71 1.20)
Benzolfa]pyrene NE NE 0.2 NE NE 0.3 NE NE 0.05 0.00
Benzo[blflucranthene NE NE 0.1 NE NE 0.3 NE NE 0.49 0.04
Benzolkjfluoranthene NE NE 0.5 NE NE 0.3 NE NE 0.49 "~ 0.04
Bis(2-ethylhexyl)phthalate NE NE 2 NE NE 59 NE NE NE NE
Bromobenzene s NE NE -~ NE NE NE NE NE NE NE NE|
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Table 4
Media Protection Standards for Ground Water
Former Envirite RCRA Facility
Thomaston, Connecticut

GB Wells CTDEP ] 1 __ CTDEP Class A Surface Water Criteria®
CRITERIA (ugiL)! | GA Wells CTDEP CRITERIA (ugll)” | Aqgﬁ::;i';'fe Human Heaith Criteria
Consumption of Consumption of Water

RVC IvVC GWPC RVC IVC SWPC Acute Chronic Organisms Only - and Organisms
Bromochioromethane NE NE NE NE NE NE NE NE NE NE|
Bromodichloromethane 2.3 73 0.6 2.3 73 NE NE NE NE NE
Bromoform 75 2,300 4 75 2,300 . 10.800 NE NE 360 4
Bromomethane NE NE 10 NE NE NE NE NE NE . NE
Carbon Tetrachloride 5.3 . 14 5 5.3 14 132 NE NE 4 0.25
Chlorobenzene 1,800 23,000 100 1,800 23,000 420,000 NE NE|- 21,000 100
Chioroethane 12,000 29,000 NE 12,000 29,000 NE NE NE NE NE
Chloroform 26 62 6 26 62 14,100 NE NE i 470 6
Chloromethane 390 5,500 3 390 5,500 NE NE NE NE NE
cis-1,2-Dichloroethene 830 11,000 70 830 11,000 NE NE NE NE NE
Dibromochloromethane NE| - NE 0.5 NE NE 1,020 NE " NE NE NE
Dibromomethane NE| NE in review _NE NE NE NE NE NE NE|
Dichlorodifluoromethane 93 1,200 NE 93 1,200 NE NE NE NE NE
Ethylbenzene . 2,700 36,000 700 2,700 36,000 580,000 NE NE 29,000 700
Hexachlorobutadiene NE NE 0.5 " NE NE NE NE NE 50 0.44
Isopropylbenzene 2,800 6,800 30 2,800 6,800 NE NE NE NE NE
Methylene Chloride 160 2,200 5 160 2,200 48,000 NE NE 1,600 5
Methyl-tert-butyl-ether . 21,000 50,000 100 21,000 50,000 NE NE NE NE NE
Naphthalene NE NE 280 NE NE NE NE NE 20,513 677
n-Butylbenzene 1,500 21,000 61 1,500 21,000 NE NE NE : NE NE
N-nitrosodimethylamine NE NE NE NE NE NE NE NE 16 5
n-Propylbenzene NE NE 61 NE NE NE NE ~__NE NE NE
Phenanthrene5 NE NE 200 NE NE 0.1 NE| ~ NE 49 4
p-Isopropyltoluene NE NE 70 NE NE NE NE NE NE NE
sec-Butylbenzene 1,500 20,000] . 61 1,500 20,000 NE NE NE NE NE
Styrene 3,100 42,000 100 3,100 42,000 NE NE NE NE NE
tert-Butylbenzene NE NE 61.0 NE| . NE NE NE NE NE NE
Tetrachloroethylene 340 810 5 340 810 88 NE NE 9 0.80
Toluene 7,100 41,000 1,000 7.100 41,000| 4,000,000 ‘ NE NE 200,000 1,000||
trans-1,2-Dichloroethene’ 1,000 13,000 100 1,000 13,000 NE NE NE 140,000 100
Trichloroethene 27 67 5 27 67 2,340 NE NE 81 3
Trichlorofluoromethane 1,300 4,200 1,300 1,300 4,200 NE NE NE NE : NE
Vinyl Chloride 1.6 52 2 1.6 52 15,750 NE NE 525 2
Xylenes (total) 8,700 48,000 530 8,700 48,000 NE NE NE NE NE

Pesticides and PCBs )

4,4'-DDE NE NE 0.1 NE NE NE NE NE 0.0006 0.0006
4,4'-DDT NE NE 0.1 NE NE NE 0.55 0.001 0.0006 0.0006
Aldrin NE NE in review NE NE NE 1.5 NE 0.0001 0.0001
beta-BHC NE NE in review NE NE NE NE NE NE NE
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Table 4

- Media Protection Standards for Ground Water
Former Envirite RCRA Facility

Thomaston, Connecticut

GB Wells CTDEP 1 _ CTDEP Class A Surface Water Criteria®
CRITERIA (ugit)! | GA Wells CTDEP CRITERIA (ugh) Aqgfi:fﬂ:'fe Human Health Criteria |
: ) Consumption of Consumption of Water

RVC IVC GWPC RVC IVC SWPC Acute Chronic Organisms Only and Organisms
Dieldrin NE NE 0.002 NE NE 0.1 0.24 0.056 0.0001 0.0001
Endosulfan sulfate NE NE 42.0 NE NE NE
Heptachlor NE NE 0.4 NE NE 0.05 0.26 0.038 0.0002 0.0002
Heptachlor Epoxide NE NE 0.2 NE NE 0.05 0.26 0.038 0.0001 0.0001
PCBs (total) NE NE 0.5 NE NE 0.5 NE 0.014 0.0002 0.0002

Metals ) i

Arsenic-Low Level, Dissolved NE NE 50 NE NE 4| 340 (Arsenic 11} 150 (Arsenic II1) 0.021 (Arsenic i) 0.011 (Arsenic i)
Barium, Dissolved NE NE 1,000 NE NE NE NE NE NE NE
Beryllium-Dissolved NE NE 4 NE NE 4 NE NE 0.1300 0.0077
Cadmium, Dissolved NE NE 5 NE NE 6 2.02 - 1.35 10,769 5
Chromium, Dissolved NE NE| 50 (Cr Total) NE NE| 110 (Cr Vi) 16 (Cr VI) 11 (Cr VI) 2019 (Cr VI) 100 (Cr VI)
Copper, Dissolved NE NE 1,300 NE NE 48 14.3 4.8 NE © 1,300
Iron, Dissolved NE NE NE NE NE NE NE NE NE NE
Lead, Dissoived NE NE 15 NE NE 13 30 1.2 NE 15
Manganese, Dissolved NE NE NE NE NE NE NE NE NE NE
Mercury, Dissolved NE NE 2 NE NE 0.4 1.4 0.77 0.05 0.05
Nickel, Dissolved NE NE 100 NE NE 880 260.5 28.9 4,600 610
Silver, Dissolved NE NE 36 NE NE 12 1.02 NE 107,692 175
Sodium, Dissolved NE NE NE NE NE NE NE NE NE NE
Zinc, Dissolved NE NE 5,000 NE NE 123 65 65 68,740 9,100]

Notes:

IVC = Industrial Volatization Criteria'
RVC = Residential Volatization Criteria'

SWPC = Surface Water Protection Criteria®

NE = Not established

GA = Class of groundwater designated as an area of existing or potential drinking water

GB = Class of groundwater designated as not suitable for drinking water
Blue = Indicates parameters sampled for the post-Closure Monitoirng Program

Footnotes:

' Compliance with the IVC and RVC is demonstrated when the 95% UCL of the arithmetic mean of sample concentrations (for a minimum of 4 consecutive quarters) is less than or equal to the standard AND no single

sample exceeds twice the standard.

2 Compliance with the SWPC is demonstrated when the AVG of sample concentrations is less than or equal to the standard.
® Samples collected from Branch Brook, a Class B/A surface water are required to meet CTDEP Class A surface water quality standards.
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Table 5
Summary of Pre-Envirite Waste Material Analytical Results
Former Envirite RCRA Facility
Thomaston, Connecticut

PEWM - L Samples PEWM -R Samples
Location W-09 W-09 W-11 Ww-19 W-25 W-30
Envirite Sample ID W-09 W-09 Ww-11 . W-19 W-25 W-30
matrix_used PMC W-SL W-SL W-SL W-SL W-SL W-SL

Collection Date 10/26/1994 10/26/1994 10/31/1994 11/9/1994 11/21/1994 12/7/1994

Collection Depth 23.5-25.5 Not specified 26-28' 20-22.5 9-11" 13-15'
Volatile Compounds _
Benzene 0.2 "N (1.3) N(1.3) 0.002 - 015 30 ‘ N (94)
2-Butanone 80 N (L3) N (1.3) N (0.011) N (1.3) 2100 N (94)
Carbon tetrachloride 1 1.3 1.3 N (0.011) N (1.3) © N(900) N (94)
4-Chloroaniline NE 74 38 7.6 N (89) N (240) - N (25)
Chlorobenzene 20 N (1.3) N (1.3) N (0.011) 0.15 N (900) N (94)
Chloroform 1.2 N (1.3) 0.24 N (0.011) N (1.3) N (900) N (94)
1,1-Dichloroethene 1.4 N (L.3) N (1.3) N (0.011) 0.07 N (900) N (94)
1,2-Dichloroethylene (cis) 14 N (1.3) N (1.3) 0.002 N (1.3) 70 26
1,2-Dichloroethylene (trans) 20 N (1.3) N(1.3) 0.002 N (1.3) 70 26
4,6-Dinitro-2-methylphenol NE N (180) 91 N (18) N (220) N (570) N (61)
Ethylbenzene 10.1 8.6 14 0.047 ) N(1.3) 3100 700
4-Methyl-2-pentanone NE N (1.3) N (1.3) N (0.011) N (1.3) 7900 540
Styrene 20 ' N (1.3) N (1.3) N (0.011) N (1.3) 2,300 620 )
Tetrachloroethylene (PCE) | N (1.3) N (1.3) 0.015 0.1 . 3100 0 440
' Toluene 67 0.6 0.92 0.005 0.28 15,000 2,000
Trichloroethene 1 N(1.3) N (1.3) N (0.011) 0.2 3,300 280
Xylenes (total) 19.5 27 S0 0.018 0.23 16,000 2,600
Semivolatile Compounds :

Acenaphthylene 84 N (74) 38 N (7.6) N (89) N (240) N (25)
Benzo[b]fluoranthene 1 N (74) N (38) N (7.6) N (89) N (240) 0.59
Benzo[k]fluoranthene 1 N (74) 38 N (7.6) N (89) N (240) 0.82

Bis(2-chloro-1-methylethyl)ether NE N (74) 38 N (7.6) N (89) N (240) N (25)
Bis(2-ethyihexyl)phthalate 1 . N (340) N (210) N (38) 610 6,500 190
- Butylbenzylphthalate NE 200 N (120) N (7.6) N (89) N (240) N (25)
Butylbenzylphthalate 200 200 : N (120) ' N (7.6) N (89) N (240) N (25)
Dibutyl phthalate 140 N (74) N (38) N (7.6) 200 3100 74
2,4-Dinitrophenol NE 180 91 18 N (220) N (570) N(61)
Di-n-Octyl phthalate 20 N (74) N (38) N (7.6) 7 N (240) N (29)
Fluoranthene 56 N (74) N (38) N (7.6) N (89) N (240) 1.2
Hexachlorocyclopentadiene NE 74 38 ' 7.6 N (89) N (240) N (25)
"~ Isophorone NE N (74) - N(38) N (7.6) N (89) 68 _ 1.9
Methoxychlor 8 N (0.094) N (0.094) N (0.02) ) 0.036 N (0.24) N (0.13)
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_ Table 5
Summary of Pre-Envirite Waste Material Analytical Results
Former Envirite RCRA Facility
Thomaston, Connecticut

PEWM - L Samples PEWM -R Samples
Location W-09 w-09 W-11 w-19 W-25 W-30
Envirite Sample 1D w-09 . w-09 W-11 w-19 W-25 . W-30
matrix_used PMC W-SL W-SL W-SL : W-SL W-SL W-SL
Collection Date 10/26/1994 10/26/1994 10/31/1994 11/9/1994 11/21/1994 . 12/7/1994
Collection Depth 23.5-25.5 Not specified 26-28' 20-22.5' 9-11 13-15'
2-Methylnaphthalene NE N (74) 2.1 N (7.6) 4.5 N (240) 0.93
Naphthalene 56 12 6.8 N (7.6) 18 160 6.9
3-Nitroaniline NE N (180) 91 N (18)' N (220) N (570) N (61)
2-Nitrophenol NE N (74) 38 N (7.6) N (89) N (240) N (25)
Pentachlorophenol 1 180 N@9D 18 . N (220) N (570) N (61)
Phenanthrene 40 N (74) N (38) N (7.6) N (89) N (240) 0.93
Phenol 800 N (74) N (38) N (7.6) N (89) 170 5.7
Pyrene 40 N (74) N (38) N (7.6) N (89) N (240) 1.2
PCBs/Pesticides .
Aldrin NE N (0.0094) N (0.0094) N (0.002) 0.0036 N (0.024) N (0.013)
Aroclor 1254 " NE 9.5 0.071 :
BHC, beta NE N (0.0094) N (0.0094) N (0.002) 0.0036 N (0.024) N (0.013)
BHC, delta NE N (0.0094) N (0.0094) N (0.002) 0.0036 " N(0.024) N (0.013)
Chlordane 0.066 N (0.0094) N (0.0094) N (0.002) 0.0036 N (0.024) N (0.013)
4,4-DDD NE N (0.018) N (0.018) N (0.0038) 0.0071 N (0.047) N (0.025)
4,4-DDE NE N (0.018) N (0.018) N (0.0038) 0.0071 N (0.047) N (0.025)
4,4-DDT NE N (0.018) N (0.018) N (0.0038). 0.0071 N (0.047) N (0.025)
Dieldrin 0.007 N (0.018) N (0.018) N (0.0038) 0.0071 N (0.047) N (0.025)
- Endosulfan 1 NE N (0.0094) N (0.0094) N (0.002) . 0.0036 N (0.024) N (0.013)
Endosulfan I1 NE N (0.018) N (0.018) - N (0.0038) 0.0071 N (0.047) N (0.025) o
Endosulfan sulfate NE N (0.018) N (0.018) N (0.0038) 0.0071 N (0.047) N (0.025)
Endrin NE N (0.018) N (0.018) N (0.0038) 0.0071 N (0.047) N (0.025)
Endrin aldehyde NE N (0.018) N (0.018) N (0.0038) 0.0071 . N(0.047) N (0.025)
Endrin ketone NE N (0.018) N (0.018) N (0.0038) 0.0071 N (0.047) N (0.025)
HCH (alpha) NE N (0.0094) N (0.0094) N (0.002) 0.0036 N (0.024) N (0.013)
HCH (gamma) Lindane 0.04 N (0.0094) N (0.0094) N (0.002) 0.0036 N (0.024) N (0.013)
Heptachlor 0.013 N (0.0094) N (0.0094) N (0.002) 0.0036 N (0.024) N (0.013)
Heptachior epoxide 0.02 N (0.0094) N (0.0094) N (0.002) 0.0036 N (0.024) N (0.013)
PCBs (total) 0.005 12.3 N (0.18) 12.3 N (0.18) 1.22 N (0.038) 17.424 26 N (0.46) 16.1 N (0.25)
Toxaphene 06 N (0.94) N (0.94) N (0.2) 0.36 N (2.4) N (1.3)
Inorganic Compounds -
Antimony 0.06 8.5 8.6 9.1 N (8.4) 96.3 N(9.9).
Arsenic 0.5 1.2 1.2 19 2.3 2.8 2.8
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Table 5
Summary of Pre-Envirite Waste Material Analytical Results
Former Envirite RCRA Facility
Thomaston, Connecticut

PEWM - L Samples PEWM -R Samples
Location W-09 W-09 W-11 o W-19 W-25 W-30
) Envirite Sample ID W-09 W-09 W-11 W-19 W-25 W-30
matrix_used PMC W-SL W-SL W-SL W-SL W-SL W-SL
Collection Date 10/26/1994 10/26/1994 10/31/1994 11/9/1994 1172171994 - 12/7/1994
Collection Depth 23.5-25.5 Not specified 26-28' 20-22.5' 9-11 13-15'
Barium 10 ) 69.5 63.9 45.6 32.7 1710 260
Beryllium 0.04 0.87 0.33 N (0.24) 0.28 N (0.29) 0.43
Cadmium 0.05 8.1 43 0.56 N (0.43) 394 29.1
Chromium 0.5 48.8 34.3 25.7 15.5 1240 220
Cobalt NE 10.5 9.7 : 7.6 9.5 248 11
Copper 13 162 62.3 135 26.5 3340 1070
Lead 0.15 25.9 13 21 12.7 5900 541
Mercury 0.02 0.098 0.11 0.096 N (0.1) 24 0.3
Nickel 1 44.5 29.2 26.3 17 58.8 25
Selenium 0.5 N (0.22) 0.23 0.24 N (0.22) 47.5 6.3
Silver 0.36 1.1 N (0.68) N (0.72) 36.5 10.8 0.94
Thallium 005 . 0.22 0.25 - N (0.24) N (0.22) 0.59 0.26
Tin NE - 3.8 N(3) N@.1 238 354 N(3.4)
Vanadium 0.5 283 38.8 27.3 19.8 10.7 23.9
Zinc 50 188 185 50.1 50.9 5570 838
Notes:
I All concentrations are presented in
mg/kg (ppm).

2 Only compounds with at least one
detection are shown.

3 Concentrations that exceed the PMC are
boldfaced.

4 Concentrations that exceed the MCS are
highlighed.

Abbreviations:
U -- Not Detected.
J -- Estimated Concentration.
() -- Detection Limit.
NE -- Not Established
PMC -- Connecticut Department of Environmental Protection Pollutant Mobility Criteria
MCS -- Media Cleanup Standards
PEWM-L -- Pre-Envirite Waste Material found beneath the landfill materials.
PEWM-R -- Pre-Envirite Waste Material found adjacent to the Roadway
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Table 6

Initial Screening of PEWM Remedial Action Alternatives

Former

Envirite RCRA Facility

Thomaston, Connecticut

L(\;eneral Response Remedial Process Description . Effectiveness Implementability Cost Initial Screening
ctions Technology Options Comments
None Not Applicable Assumes no remedial action will ever{Does not meet remedial action May not be acceptable to public or  {None Rejected.

‘No Action

be 1aken al the site.

objectives (RAOs).

agencies.

Institutional Control

Access Restrictions

Access Control

Limiting access using fencing, other
physical barriers, and/or posting .
warning signs.

Does not meet remedial action
objectives (RAOs).

May not be acceptable to public or
agencies.

Low capital, low O&M.

Retained for further
evaluation.

Deed Restrictions and

Restrict building and residential use

Not effective in evaluating, meeting,

Easily implementable.

Low capital, low O&M.

Retained for further

Wall

slurry or grout injected into soil mass,
or steel sheet piling driven into the
soil. :

impermeable soil layer to be effective
in reducing vertical mobility of
COPCs.

known site feature to prevent vertical
migration of the COPCs in the
PEWM.

Regulatory Control  |at the site. reducing, or containing evaluation.
concentrations of COPCs.
Containment Physical Barrier Slurry or Sheet Pile |Vertical barrier constructed of a Requires an aquitard or other Difficult to implement due to no High capital, medium O&M |Rejected.

Removal

Ex-situ Treatment

DRAFT

Removal Excavation and off- [Excavation uses construction Effective at removing the COPCs Easily implemetable. The depth of |Moderate capital low O&M. [Retained for further
site treatment or equipment including loaders, from the site, may not result in a excavations may be limited due to evaluation.
disposal backhoes, large diameter augers, and |reduction in concentration depending |physical constraints and maintaining )

other appropriale equipment. Off-  jon off site disposal options. roadway access.

Site disposal involves containerizing

and transporting excavated impacted

soil to an appropriate facility for

disnosal : .

Treatment Low Temperature LTTD uses high temperatures to The LTTD process removes VOCs  |Easily implemetable. The depth of  |Moderate capital, moderate |Rejected.

Thermal Desorption |volatilize VOCs and petroleum based |and petroleum based compounds excavations may be limited dueto  |O&M.
(LTTD) compounds in the soil. froin excavated soil. This is not physical constraints and maintaining
effective at reducing concentrations | roadway access.
of metals and PCBs. which would be
required for deposing of the soil at
the site
Ex-situ Soil Vapor  |Vapor extraction to strip VOCs from |Potentially effective for treatment of (Easily implemetable. The depth of |Moderate capital, moderate |Rejected.
Extraction excavaled soils. VOCs are volatilized VOCs; however, not effective at excavations may be limited due to  |O&M.
and treated with an off gas treatment jremoving PCBs or metals, which physical constraints and maintaining
system. would be required for deposing of the [roadway access.
i soil at the site.
Ex-situ Application of nutrients into the Potentially effective for treatment of [Potentially difficult to implement due [Moderate capital, moderate |Rejected.
Biodegradation excavated soils 1o break down VOCs: however, not effective at 1o metals concentrations in the soil. {O&M.
COPCs in PEWM. removing PCBs or metals. which In addition. the depth of excavations
would be required for deposing of the{may be limited due to physical
soil at the site. constraints and maintaining roadway
access
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Table 6

Initial Sereening of PEWM Remedial Action Alternatives

Former

Envirite RCRA Facility

Thomaston, Connecticut

General Response Remedial Process Description Effectiveness Implementability Cost Initial Screening
JActions Technology Options Comments
Stabilization Solidification/ Solidification/stabilization techniques|Effective for the treatment of metals, |Effective for the treatment of metals, [High capital, low O&M. Rejected.
Stabilization lock the contaminants in the soil by  [but not effective for the treatment of ibut not effective for the treatment of
physically encapsulating the COPC. [VOCs. May cause the release of VOCs.
This technique is accomplished by  jorganic vapors from the mixing and
excavating the materials, machine-  |heating associated with the binding
mixing with a cement-based agent, |material.
and depositing the solidified mass in
a designated area. .
In Situ Treatment  |Stabilization Solidification/ Solidification/stabilization techniques{Effective for the treaiment of metals, |Effective for the treatment of metals, {High capital, low O&M. Rejected.
Stabilization lock the contaminants in the soil by  [but not effective for the treatment of . |but not effective for the treatment of
¢ physically encapsulating the COPC. |VOCs. VOCs.
These techniques are accomplished
insitu by injecting a cement. ‘
Treatment Monitored Natural Routine PEWM monitoring for Potentially effective for treatment of |Easily implementable. May require Low capital, low O&M. Rejected.
Attenuation COPCs and biogeochemical data to  |VOCs. Dispersion processes may  jlong tenn monitoring. Requires
evaluate the natural biodegradation  |allow fruther migration of COPCs  |extensive site characterization and
process. Natural subsurface into groundwater. PCE monitoirng are usually necessary.
processes (i.e.. Dilution, biodegradation not effective in the
volatilization, biodegradation, aerobic zone.
adsorption, and chemical reactions
with subsurface materials) are
allowed to reduce contaminant
concentrations.
In Situ Soil Vapor  |Air extraction from the vadose zone |Potentially effective for treatment of |Potentially difficult 1o implement due|Low to moderate capital.  |Rejected.
Extraction to strip VOCs for treatment. VOCs. to permeability of PEWNM and moderate O& M. '
consequently likely low effective
radiys from exiraction wells
In Situ Treatment Treatment In Situ Application of nutrients into the Uncertainty associated with Potentially difficult to implement duelLow capital, low O&M. Rejected.
(Continued) (Continued) Biodegradation subsurface to break down VOCs in  |understanding if appropriate types of |to low permeability of the waste
PEWM. microorganisms and nutrients are material, and proximity to the
present in the subsurface, their Naugatukck River.
effectiveness in biodegrading the
COPCs, and the effective delivery of
nutrients to appropriate subsurface
areas. A bench scale test is required
to determine required nutrient
concentrations and determine
bioremediation rates.
PRAFT Page 2 of 3 ENVIRON




Table 6
Initial Screening of PEWM Remedial Action Alternatives
Former Envirite RCRA Facility
Thomaston, Connecticut

DRAFT

Page 3 of 3

General Response Remedial Process Description Effectiveness Implementability Cost Initial Screening
|Actions Technology Options Comments
Thermal Thermal technologies. including Effective for treatment of VOCs, Potentially difficult to implement due|Moderate capital, moderate {Rejected.
Technologies steam injection and six phase soil SVOCs. and petroleum products. to the presence of Old Waterbury 0&M.
heating (SPSH), are processes where Road and utilities in the road that can
the soil is heated to enhance the short out electrodes for the SPSH.
removal of volatile and semi-volatile
compounds
ENVIRON




Table 7

Screening of Ground Water Remedial Action Alternatives

Former

Envirite RCRA Facility

Thomaston, Connecticut

General Response Remedial Process . . . Initial Screening
Actions Technolo Obtions Description Effectiveness Implementability Cost Comments
gy p |
No Action None None Assumes no remedial action will ever|Does not meet remedial action May not be acceptable to public or  [None Retained; to establish
be taken at the site, objectives (RAQs). agencies. baseline for
comparison.
Limited Action Ground Water Routine Monitoring  [Conduct routine sampling and Eftective if reduction of COPCs is  |Easily implementable. May require |Low capital, low O&M. Retained for further
Monitoring for COPCs analysis for COPCs. observed. ] long term monitoring,. evaluation. '
Monitored Natural Routine ground water monitoring for |Proven technology to effectively Easily implementable. May require |Low capital, low O&M. Retained for further
Attenuation COPCs and biogeochemical data to  |demonstrate degradation of VOCs in [long term monitoring. evaluation.

evaluate the natural biodegradation
proceéss. Natural subsurface
processes (i.e.. Dilution,
volatilization, biodegradation,
adsorption, and chemical reactions
with subsurface materials) are
altowed to reduce contaminant
concentrations.

ground water. (Needs to be proven ai
this site). Present degradation rate
unknown.

Institutional Controls

Deed Restrictions

Restrict ground water use at the site,

Not effective in evaluating, meeting,

Easily implementable. Requires

Low capital. low O&M.

Retained for further

restrict residential development of the[reducing, or containing removal of existing building. evaluation.
site, restrict building construction.  |concentrations of COPCs. Reduces
potential exposure Lo volatilization of
Containment Ventical Barriers  |Slurry Walls, Grout  |Ventical barrier constructed of a Eftective in containing the VOC- Difficuit to implement due COPCs in|High costs in constructing  |Rejected.

Curtains, or Sheet slurry or grout injected into soil mass,|impacted ground water. Does not bedrock. deep enough barrier walls to

Piling or steel sheet piling driven into the  |reduce the concentrations of COPCs contain VOCs and metals in
soil. beneath the Site. ground water.

Horizontal Barriers |Capping Horizontal barrier constructed of Effective at reducing storm water info|Capping has already been High capital, low O&M. Retained for further
PVC or other impervious material to [through the landfill materials. implemented at the site for landfill evaluation.
prevent infiltration of storm water  |Marginally effective in the long term |cells 4 and 5, with a layer of 30-mil
into contaminated material and protection of ground water. ’ PVC. soil, and revegetation.
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Table 7

Screening of Ground Water Remedial Action Alternatives

Former

Envirite RCRA Facility

Thomaston, Connecticut

General Response
Actions

Initial Screening

Treatment Actions

DRAFT

Remedial Pro.cess Description Effectiveness Implementability Cost
Technology Options Comments
In Situ Technologies |Air sparging/SVE Air injection into saturated zone to  [Potentially effective for-treatment of |Potentially implementable in shallow |[Low to moderate capital, Rejected.
strip VOCs into unsaturated zone for |VOCs. Not effective for the treatment|zones. Difficult to implement in moderate O&M.
removal by SVE. of zinc. bedrock.
In Site Technologies }/n Sine Chemical An oxidizing agent (ozone. sodium or|Potentially effective for ireatment of |Potentialty implementalble in shallow|Moderate capital, low Rejected.
Oxidation potassium permanganate, or Fenton's [VOCs. Not effective for the zones. May be difficult to inject into [O&M.
Reagent) is injected into the ground  [treatment of zinc. A bench scale test|PEWM due to low permeability of
walter to oxidize the VOCs. is required to determine if the the material. Difficult to implement
oxidizing agent is effective for site  |in bedrock and in proximity of the
specific ground water conditions. river and brook.
Permeable Reactive  [Construclion of permeable reactive  |Potentially effective for treaument of |Potentially implementalble in shallow|Moderate capital, low Rejected.
Barrier barrier to react with VOC-impacted |VOCs, not effective for the treatment |zones. Difficult to implement in O&M.
ground water to degrade VOCs. of zinc. Limited information bedrock and in proximity of the river
regarding the long term effectiveness/|and brook.
fouling of the iron permeable reactive
barrier.
In Situ Application of nutrients into the Uncertainty associated with Potentially implementable in shallow {Low capital, low O&M. Rejected.
Bioremediation subsurface to break down VOCsin  |understanding if appropriate types of {zones; however, venical and
ground water. microorganisms and nutrients are horizontal migration around the
present in the subsurface, their barrier is difficult to prevent.
effectiveness in biodegrading VOCs, |Difficult to implement in bedrock and
and the effective delivery of nutrients |in proximity of the river and brook.
to appropriate subsurface areas. Not )
effective for the treatinent of zinc. A
bench scale test is required to
determine required nutrient
concentrations and determine
bioremediation rates.
Page 2 of 3 ENVIRON




‘Table 7

Screening of Ground Water Remedial Action Alternatives
Former Envirite RCRA Facility
Thomaston, Connecticut

DRAFT

General Response Remedial Process Description Effectiveness Implementability Cost Initial Screening
Actions Technology Options Comments
Treatment Actions | /n Situ Technologies [Enhanced Injection of HRC, molasses, Potentially effective for Potentialtly difficult to implement due{Low capital, low O&M. Rejected.
Biodegradation vegetable oil, or other "food” into biodegradation of VOCs. May result |bedrock, and proximity of the river
ground water to degrade VOCs. in the formation of breakdown and brook.
products including cis-1,2-DCE and
vinyl chloride. A bench scale test is
required to determine required
nutrient concentrations and determine
bioremediation rates.
Ground Water  |Ground Water Ground water pumped from existing [Ground water extraction feasible but [Implementable using new wells. Moderate capital, moderate |Rejected.
Extraction Pumping and or additional wells, treated at the not typically effective in mass Performance of ground water O&M.
Treatment surface, and discharged under permit |reduction. pumping may be compromised by
to appropriate discharge location. aquifer heterogeneity.
Multi-Phase 2.PHASE™ Extraction of soil vapor and ground |Potentially effective for soil vapor  |Implementable using new and/or Moderate capital, moderate {Rejected.
Extraction Extraction and water at high vacuums from and ground water extraction. May not|existing welis. Potentially difficult |O&M. -
Treatment extraction wells. be effective for the PEWM due to the |to implement due to low permeability
permeability of the material. of the PEWM. Difficult to dewater
Extracted ground water would require|the formation due to the high
treatment for both VOCs and metals. [permeability of the saturated zone.
A pilot test is required to determine
the radius of influence of extraction
wells.
s
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Table 8

Comparative Analysis of Remedial Action Alternatives
Former Envirite RCRA Facility

Thomaston, Connecticut

Threshold Criteria

Balancing Criteria

Al ivi - " ~
ternative Overall Protection of Human Meet Applicable Control Sources of Cor;phaln:e “'“h R l;.c‘)l:)g.rterfn 4 Reduction of Toxicity,| Short-term Impl tability Cost'
Health and the Environment | Cleanup Standards Future Releasess eg‘u atory eha l,"y an " Mobility, or Volume | Effectiveness mplementability ost
Requirements Effectiveness
1 |No Action Low Low Low Low Low Low Low High High -
Monitoring and Natural Atienuation and . P . . : . . .
2 Establish ELUR Medium Medium Low Medium Medium Low Medium High High
/ -
. {PEWN-R Removal, Monitoring and Natural . . . . . o . . . .
3 | Attenuation. and Establish ELUR High High High .Hlbh High Medium Medium Medium Medium
Cap Landfilt, PEWM-R Removal,
4 |Monitoring and Natural Attenuation, and High High High High High High Medium ‘Medium Low
Establish ELUR
Notes:
"In the comparative analysis, low costs alternatives are ranked as high and high cost alternatives are ranked as low because low costs are considered more desirable than high costs.
ELUR - Environmental Land Use Restriction
PEWM-R - Pre Envirite Waste Material by Roadway
DRAFT Page 1 of | ENVIRON




Table 9
Cost Summaries for Remedial Action Alternatives
Former Envirite RCRA Facility

DRAFT

Thomaston, Connecticut

. Alternative | Alternative 2 Alternative 3 Alternative 4
Cost Breakdown No Action ELUR and MNA ' ~and PEWM and Capping
Excavation
[CAPITAL COSTS
Capital Costs $0 $5,000 $185,300 $359,100
Engineering Design (15%) $0 $0 $0 $26.100
Project Management (20%) $0 $1.000 $37,100 $71.900
Contingency (20%) $0 $1,000 $37.100 $71,900
Subtotal Capital Costs $0 $7,000 $260,000 $529,000
ANNUAL O&M COSTS
Annual Costs $0 $36,624 $36.624 $73.324
Reporting (20%) $0 $14.000 $14,000 $14,000
Project Management (20%) $0 $10,200 $10,200 $17,600
Subtotal Annual O&M Costs $0 $61,000 $61,000 $105,000
CLOSURE COSTS
Closure Costs $0 $15,000 $15,000 $15,000
Reporting (15%) $0 $2.300 $2.300 $2,300
Project Management (20%) $0 $3.000 $3.000 $3.000
Subtotal Closure Costs $0 $21,000 $21,000 $21,000
NET PRESENT VALUE OF
TOTAL COSTS (Rounded) $0 $500,000 $744,000 $1,360,000

Assumptions:

The discount rate used for calculation of the net present value was 5%.

MNA assumes 10 years of monitoring.

Page | of 1
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Summary of Ground Water Analytical Resul.ts



Appendis A

Grownd Water Amalyticsl Results
danuary 2003 (n Janunry 2006
Former Envirite RCRA Facility

Thomastan, Connecticut
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Appendiz A

Ground Water Analytical Results
Jumuary 2003 to Jumuary 2006
Farmer Entirite RCRA Facilhty

Thomastan, Connecticut
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BOL BOL 80L BOL 1 BDL BDL BOL B0t BOL BOL BOL BDL BOL 80L [0 BOL BOL BoL BOL BOL [ [ BOL - 2 8oL BOL 80L
BOL BOL BOL 80L 80L BOL BOL BOL 8oL 80l BOL Bl BOL 8oL BOL [ BDL BOL 8oL BOL BOL [ BDL BDL - BDL B0L BOL BOL
BOL BOL BOL BOL BOL BOL BOL BOL [ BOL B0L BOL BDL BOL BOL BOL 80L BOL BOL BOL BOL BOL BDL BOL - BDL 80L BOL BOL
BOL 18 BOL BDL 8oL BOL BDL BOL (18 BOL BDL BOL BOL BOL BDL 80L BOL BOL [18 BOL BOL 8oL (18 8oL - BDL [0 BDL BOL
BOL (18 BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL 80L B0L 801 BOL BOL [178 BOL BDL B0l BDL BDL - BOL 8oL 800 [0
BOL 8oL BOL BOL BOL 1 BDL BDL BOL [ eDL BOL DL [ B0L abL 80L BOL ] BOL BOL 2 1 5 - BDL 8oL 1 Bl
BOL BOL B0L BOL BOL BOL BDL BOL (18 BOL BDL BOL BDL 8oL 0L 8DL 801 EDL BoL BOL BOL BDL BOL (]S - BOL BOL BDL BOL
- - - - L] 50 7 7 — - — — - - - = = 130 3 140 40 140 130 620 - ] 41 00 87
BOL BOL BOL BOL BOL BOL B0L BOL B0l BOL BOL BOL DL 8DL BOL BOL B0L BOL BOL BOL BDL BOL BOL BOL - 1 18 BOL BOL
- - - - B0L BOL BOL BDL - - - - - - - — - BOL BOL [ BOL BDL 80L BDL - BOL BOL BOL BOL
- - = = B0L BOL BOL BOL Fr - - — - - s - - BDL BOL BbL BOL BOL BoL BDL - BDL BOL BDL BOL
BOL BDL BiL [ 18 BOL BOL BOL BOL BOL BOL BOL BOL DL 8 0L BOL LIS BOL 80L BOL 80L B0L 8oL B0t - BOL 80L B0L BOL
- = - - BOL BOL BDL BDL - - - - - - - = - BOL 8OL BOL BOL BOL BOL BOL - (8 BOL [ 80L
- - - - [0S 0L BOL BDL - - — - - - - — - BOL 80 BOL BOL BOL BOL BOL - BOL BOL BOL BDL
BOL BOL BoL 80U BDL DL BDL BOL BOL 8oL BDL BOL BDL BDL 80L BbC BOL 1 80 1 BOL 1 1 1 = BDL BDL B0t BOL
- - - - BDL 0L BOL DL - - - - - - - - BOL BOL BOL BOL BOL 80l BOL - 1 BOL BOL BOL
- - - BOL 2 BOL BOL - - = = = _ = - - BOL B0L 80L BOL BDL BOL BOL - BDL BOL BOL B0
- - - - BOL BOL BDL BOL - - = = - = = = = BOL BOL BDL BOL BOL BOL BDL - BOL B0L BOL BOL
- - - - BOL BOL BOL BDL - - - - - - - - - 80U BOL BOL BOL 80L BOL ) - BOL BOL BOL 0L
- - - - 8DL BOL BOL BOL - - - - - - - - - BOL BOL BDL BOL BOL BOL BOL - BOL BOL BDL BOL
- - - - BOL BDL BOL BOL - - - - - - — - - BOL BOL ] BoL BOL BOL BOL - BOL BOL B BOL
- - - - BOL 80U BOL BOL - - - - ~ - - — - BOL BOL [18 [ BDL BOL BOL - BOL BOL BOL BOL
- - - - BOL BDL BOL BOL - - - - - - - = - BDL BDL BDL BOL BDL [ BOL - BOL BOL BOL BOL
- - - - BDL B0l BODL B0L - - - - - - - - - BOL BOL 80t BOL BOL 8OL BOL - BOL BOL BOL BDL
— — — — BOL 60U BOL BOL - - - - - - - — — BDL BOL BOL 8DL B0L BOL BODL - BOL BOL BOL BOL
BDL BDL BOL BDL 4 7 4 (] EY) BiL BOL £ B0L BOL B0L [0S 1 ] 1 7 20 17 “ 150 - 27 ] 8 24
BOL BDL BOL BOL BOL BOL BOL 8oL BDL BOL BODL B0{ BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL sol 0L - BOL BOL BOL BOL
B0L EDL BOL BOL B0L BOL 8oL 801 [ 8 80t BOL BDL BOL BOL 801 BOL BOL 1 BOL BOL BOL BOL BOL 3 - BDL BOL BOL (18
12 ] BOL 1" 1 ] 5 [ 0 " ® ) il * n n £ 3 » 0 LN e ae - o 19 )
B0l AL BOL BDL 80L BOL BOL BOL 80L BDL BOL B0L BOL BOL BOL BDL BOL BOL BDL BOL BOL BOL BOL B0L - BOL 8oL BOL
BOL BDL BOL BOL BOL 2 oL 8oL BOL BOL BOL 0L BOL BOL 8oL BOL [ 1 1 BOL 4 - e >
—~ s - - BOL 1 BOL [ p = i = - - - — — 80L BOL B0L BOL BOL L 2 - BOL 8oL BOL BDL
BDL BOL BDL BDL BOL B0t BOL BDL BOL BOL B0L BOL (18
20y I3 B DA DL BOL BOL LS BDL BOL R S
Y = = = = - BOL BOL B0 - - = = = = = = = = BOL 18 BOL - WOl BOL - = BOL BOC BEC |
ME NE | ME | NE NE 44007 - - - - - BOL BOL BOL = - = = - - - - - - BOL [ BDL - BOL BDL - - B0l BOL BDL
ME WE | NE | NE NE Adgrin, - - - BOL BODL BOL BDX - - - - - - - - - BDL BOL BOL BOL BOL 8oL BOL - 80L BOL BOL BOL
NE WE | ME | NE HE beta-BHC - - - - - BOL BOL BOL = = = = = = = = = = BDL BDL BOL — 80( BODL - — BOL BOL 80L
ME ME | ME  ME 01 Deaidriny = - = = BOL Q007 BOL 6oL = = — = = = = - - BOL 0008 B0 [ 8oL BOL BOL - B0L B0L BOL 8L
ME NE | NE | ME NE Endosulien sifate = = = = ik - = — = - e . = -~ = F™ - pi = = = = = - = - - i -
NE WE | NE | NE 005 - - - - BOL 8oL BOL 80U = = - — - e - = - BOL BOL BOL BOL EDL 118 BOL - BOL 18 BOL 800
ME ME | ME | ME [T Heplachion Eporde - - - - BOL [18 BOL BOL - = = = = - - - - [ BOL BOL BOL BDL [ BOL - BOL BOL BOL BOL
|_ME_____MWE NE ME 05 = = = = BOL LI N = = = = = = = = = LIn BoL 80, BOL BDL L1218 BDL == BDL_____BOL BOL L1
- = = = 7] [ B L - — = = = = = = - BOL T BOL BOL BOL BOL BOL - oL EOL BOL BOL |
NE ME | NE NE NE Banum, Gasched M ] 100 E3) 2 o m () o] £ ;] s e ] “ a & n - - 180 - - - 160 - - - 170 —
NE NE = NE NE L] Berylum Detschred - — - — BDL BOL 8oL B0L - - - - — — — — — BOL 801 B0L BOL B BOL BOL - BOL BOL BOL BOL
ME MNE | MNE [ Cadmeum, Dmasived 12 BOL BOL BOL BOL BOL 5 BDL BOL BOL BOL By BOL #0L BOL BOL BDL BOL 80y BOL - BDL 80L BDL - BOL B0l (] -
WE NE  WE  NE BTV Crwnmum, Dsssobre: BoL BOL BOL BOL BOL EDL BOL 800 80L BOL BOL BOL 80U BOL BOL BDL — - BOL - - - BOL - — - 80t —
NE NE NE 48 Copper, Dusohed BOL BOL BOL BDL B0 n BOL BOL 7] m 1" 73 24 7 F F2 ] BOL 180 B0L - 15 n 12 — BOL BOL BOL -
NE NE | WE ME ME Iron, Dmsobeg BDL BOL BOL BOL BOL BOL BOL BOL oL BOL ® Bit [ BOL BOL 8Dl BoL - - 80U - - - BOL - - — 80L =
NE NE WE NE 13 Lead, Disscived - - - #0L [ BOL BOL - - - — - - - -~ — BOL BOL BOL BOL BOL [ BOL - BOL BoL BOL 0L
NE NE NE  NE NE Manganess, Dssohed 1300 1300 1500 1800 £ a7 Exd &7 1,300 %0 0 “o 580 0 720 810 #30 — — %0 — — — 4000 - - - 8,500 -
WE ME | ME NE 04 Mercury, Dmsokeg - - - — BOL BOL BoL BOL - — — — - - - = - B BOL 800 BOL BOL BOL BO{ - BOL EDL BOL B0
NE NE  WE NE 880 Nichal, Dissohad 80 i ] L1 10 #DL BOL BOL BOL ) a 0 oL BOL an [ ar £ - — 20 — — - 74 — — - BOL -
NE ME | NE  NE 12 Siver, Dancived - — — — BOL BOL BOL BOL - = - - - - - — - ] BOL (18 BoL BOL BOL 800 - BOL 8oL 80U BOL
HE ME NE NE  NE Sodum, Dissolred 10000 110000 160000 160,000 | 37000 35000 000 S7000 10000 18,000 }50000 180000 170000 220000 190000 170000 180000 - - 14,000 - - - 290,000 - - - 100,000 =
N B 2 E! Fii 180 52 180 120 1 290 = = 110 — = = 150 = = = 5 =
BOL W 1 T 70 ] ET]) w0 [ = = = - = s = = e = - s
5000 5000 120000 60000 220000 370000 40000 440000 440000 #0000 410000 390 - - - - - - - - - - - -
BDL BOL BOL HOL BOL 10 BOL o BOL BOL - - - - - - - - - - - -
4000 4700 9300 #6.000 8,000 %000 51000 48,000 34,000 £ 000 B5000 59000 — = - - - - - - - - - =
BOL BOL BOL 10 Bt BOL BOL BOL B0 BOL BOL — = = > = - = = = — ] = -
BDL BOL BDL 0L BOL 8oL By BOL B0 BOL BOL - - - - - - - — - - - -
s I 40000 32,000 ¥000 00000 140000 00000 220000 230000 260000 260000  MDD00 310,000 - - - - - - = - - - - -
NE ME | ME = ME NE Total Duschved Sobds, Water ST0000 §90000  SEOI000 1200000 170,000 180000 70000 320000 - - - - - - — - - e - -
BOL BOL BOL BOL = - = = == Fx = = = = - -
Hotas Footaotes.
we Ingusitial Volatia ates Criters | 'Mhlﬂ\mﬂlﬂlﬂuﬁll\ﬂllﬁm AN colecied M e and 0 Bvarage of dehected vakers for MV-A2E and MIVA-AZE (dupl
RvC Fnsidentiol Volatanton Crien ' 3 RVC e B5% LICL of ihe of Eamypie quanen) s of equsl e e sarmple he ptarsard For fe 2003 Stwwde Dats
NPT Suriats Vinles Protacton Criwns wee whan e AVD 0 sampis toncaniateny s eis thas pr squil 1o ihe sandard s et dikh thl Sxoend bos trmay poth e TV sad RV
WL Moo matablyhad 'mmm&—.a-—-&mum—nmnﬂmv-mm vakias A ste dats Rl 0eceed oo bemay g AVE bt aow Bakows b s the IV
B Baiws Detaction Lima wahies mdicais Suts whare B B % UCL gucends Both Bee VE ang (VT
ar Cunituly vaiues inicais duts whars Bhe B3N LICL axcoeds the RVC. ind is bubow e IVE
- Mot Tested © rakay Sl gets whars B STAGE wrresds e RO
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Appendix A_B_GW _ Surface Water.xhs: BACKGROUND GB

Appendix A
Ground Water Analytical Results
January 2003 to January 2006
Former Envirite RCRA Facility
Thomaston, Conneclicut

GB WELLS CTDEP CRITERIA (ug/L)™ | ] MW-320 [ MW-328 ] MW-658 1 MW 63 |
RVC] c] SWPC| Analytost Gtr 2003]d Qtr 2003)rd Qtr 2003th Qtr 200t Qtr 2003]d Qtr 2003)rd Qtr zouéf Otr 2003}d Otr zoo:!m atr 2003th Ot 200] 4th oy 51 Otr 2003]d atr 2003)rd Qtr 200§th tr 200
el T TS —
ugiL ugit ugil ug/L ugfLl ug/L ug/L L ugil ugiL ugil ugfl ug/Ll ugfl ugfL ugiL us ugil! _uafl
2 64 NE 1,1,1,2-Tetrachloroethana, BDL DL DL DL. oL BOL BDL BDL BDL DL BDL DL BDL DL DL DL
6,500 16,000 62,000 1,1,1-Trichloroethane DL DL DL DL DL BOL BDL BDL 8DL DL BDL DL BDL DL bL DL|
1.8 54 110 1,1,2,2-Tetrachlorceihane DL oL DL oL DL BDL B8DL BDL DL DL BDL DL BDL DL DL DL}
220 29,000 1,260 1,1,2-Trichloroethane DL BDL DL oL DL BOL B8DL BDL DL DL BBL DL 8DL BOL DL DL
3,000 41,000 NI 1,1-Dichloroethans, DL BDL DL DL DL BDL BDL BDL DL DL BDL DL BDL DL DL DL|
180 920 9€ 1.1-Dichlorosthena| DL BOL DL oL BDL OL BDL BDL DL OL DL DL BOL oL OL! DL
NE NE N 1,1-Dichloropropena) DL DL DL DL BDL DL BDL DL DL BDL DL DL BDL DL DL DU
NE NE NI 1 2,3-Tri:hlcmhen@ DL DL DL DL DL DL DL DL DL BDL DL DL BDL DL oL DL
NE NE NE 1,2,3-Trichloropropane, DL DL DL DL DL DL DL DL DL BDL DL DL BDL BDL DL DL
NE NI NE[ ~ 1,2,4-Trichlorobenzens DL DL DL BOL DL oL DL DL BDL BDL DL BDL BDL BOL DL DY
NE N NE 1,2 4-Tnmethylbenzene DL DL DL BDL DL DL DL DL BDL BDL bL BDL BDL DL DL o]
NE N| NE 1,2-Dibrome-3-Chloropropena DL DL DL BOL BDL DL DL DL BDL BDL DL BDL BDL DL DL DL
NE N| NE 1,2-Dibromosthana DL DL DL BOL BBL DL DL DL BDL DL DL BDL, BDL bL DL DL
30,500 50,000 170,00 1,2-Dichiorobenzana DL DL DL BL BDL DL DL DL BD. DL DL BDL BDL DL DL DL|
6.5 68 2,971 1,2-Dichloroethans| DL DL DL DL BDL DL DL DL BDL DL DL BDL B80OL DL DL DL
74 58 NE 1,2-Dichloropropane DL DL DL DL BDL| DL DL DL BDL DL DL BDL, DL DL DL DL}
280 3,900 NE 1,3,5-Trimethylbanzene DL DL DL DL BDL DL DL DL BDL DL DL BDL bL DL DL DL|
24,200 50,000 26,000 1,3-chhlorobnnﬂa_’ bL DL DL DL BDL DL DL BDL BDL DL DL BDL bL DL DL DL
NE NE NE 1,3-Dichioropropane DL DL DL DL B80L DL DL BDL BOL oLl oL BOL oL DL DL! by
11 360 34,000 1,3-di DL DL DL oL DL DL DL BDL BOL DL DL BDL DL DL DL DL
50,000 50,000 26,000 1,4-Dichlorobenzena DL DL DL DL BDL DL bL BDL BDL DL DL BDL DL DL DL DY
NE NE NE 2,2-Dichloropropane DL DL DL. DL BDL DL DL BDL BDL DL DL BDL DL oL DL DL
50,000 50,000 NE 2-Butanone DL DL DL DL BDL DL DL BDL BDL DL DL BOL BDL DL DL DL
NE NE NE 2-Chlorasthyl vinyl ether - DL -~ - o DL - —_ - BDL - —_ - oL - -
Ni NE NE 2-Chlo DL DL BDL DL DL DL BDL DL DL DL BDL DL DL DL DL BDL|
NI NE NE 2-Hexanone| DL bL DL DL DL DL BDL DL DL DL BDL DL DL DL DL BDL|
NI NE NE 4-Chlorotoluene DL DL. DL DL DL DL BDL DL DL oL BDL DL DL DL DL BDL
NI NE NE 4-Methyi-2-Pentanona DL DL DL DL DL DL BDL DL DL DL BDL DL DL DL DL BDL|
50,000 50,000 NE Acatone DL DL BDL BDL oL DL BDL. DL DL DL BDL DL DL DL DL BDL|
NE NE NE Acrolein - DL - - - DL = o — DL — - - DL - —]
NE NE 20 Acrylonitrile — DL - — - DL — - — DL! — - - DL - —
130 310i 710.00 Benzene, DL DL DL BDL DL DL BDL BDL DL DL BDL DL DL DL BDL BDL)
NI N| 0.30 Benzola]pyrena| DL DL DL BDL DL DL BDL BDL DL DL BDL DL DL DL 0.04 8D
N N 0.3 Benzo[b]flucranthene DL DL DL BDL DL bL BDL 8DL DL DL BDL DL DL DL BDL BDL
N N 0.3 Benzo[k}flucranthene DL DL BBL BDL DL DL BOL BDL DL DL BDL DL DL DL 8DL BDL
NI N 5 Bis(2-sthylhexyl)phthalate 9 oL 3.5 BDL DL oL 27 BDL DL DL 5.0| DL DL DL .8 BDL|
N NE Bromobenzane DL DL BDL BDL DL DL BDL BDL DL DL DL DbL DL DL DL BDL
N NE Bromochioromethane DL DL BDL BDL DL DL BDL BDL DL DL DL Di DL DL DL BDL
7 NE Bromodichloromethane DL DL BDL BDL DL DL BOL BDL DL DL DL DL DL oL DL BOL|
2,300 10,800 Br 6 DL BDL BDL 4 oL BDL 8DL Q DL BDL DL 3 DL DL 80t
NE NE Bromomethane DL DL DL DL DL DL. BDL BDL DL DL BDL DL DL DL DL BDAL|
14 132 Carben Tetrachlonde DL DL DL BL PL DL BDL BOL DL DL 8DL DL DL DL DL BOU
23,000 420,000 Chle DL DL DL DL oL DL BDL DL DL DL DL DL DL DL DL BDL]
29.000 NE Chloroethane| DL DL DL DL DL DL BDL DL DL DL DL DL DL DL DL BOL|
62 14,100 c DL DL BDL DL DL DL BDL DL DL DL BDL DL DL DL DL BDL]|
5,500 NE Chlo DL BDL 8DL DL DL DL BDL DL DL DL BDL DL DL DL DL BDL|
11,000 NE cis-1,2-Dichlorosthens DL BDI B8DL oL DL DL BDL DL DL DL BDL DL DL DL BDL BDL|
NE 1,020 Drbromochlor DL BDL DL DL 11 DL BDL DL DL DL BDL DL 11 DL BDL 8DL
NE NE Dibromo DL BDL DL DL DL DL BDL DL DL DL BDL DL DL DL BOL BDt|
1,200 NE Dichlorodifluor: DL BDL DL DL DL DL BDL bL DL DL BDL DL DL DL BOL BDL|
36,000 580,000 Ethytbenzene DL BDL DL DL DL DL BDL oL DL DL BDL DL DL DL DL BDL|
NE NE Hexachlorobutediene DL BDL DL DL DL BOL DL DL DL DL BDL DL DL DL DL BDL}
6,800 NE Isopropylbenzene| DL BDL DL DL DL BDL DL DL DL DL BDL DL DL DL DL DL|
2,200 48,000 Methytene Chloride BDL DL DL DL bL BDL DL DL DL DL BDL DL DL DL DL DL
50,000 NE Mathyl-tert-butyl-sther DL DL bL DL DL BDL DL DL DL DL BDL DL DL DL BDL DL
NE NE L) DL BL DL DL DL BOL DL oL DL BOL BDL DL DL BOL! BDL BDL|
21,000 NE n-Butylbenzene DL DL DL DL oL DL DL DL DL BDL BD| DL DL BOL DL DL
NE N N-nitrosodimethylamine DL DL DL DL DL DL DL oL bL BDL 8DL oL DL BDL DL DL
NE N n-Propylbenzene oL DL DL DL BOL DL DL DL oL BDL BDL DL DL BDL DL DL
PE’ 0.0 Phenanthrene DL DL DL DL 80L DL DL DL OL DL BDL DL DL BDL DL DL
NE NE p-1sopropyRoluene BDL DL DL DL BOL DL DL DL DL DL BDL DL DL BDL DL DL|
20,000 NE sac-Butylbenzene) DL BDL oL DL BDL DL oL DL DL DL BDL DL DL 8DL DL DL
42,000 NE Styrene DL BDL DL BDL BOL DL oL DL DL DL BDL DL DL BDL BDL DL
NE NE tant-Butylbenzens DL BDL DL BDL BDL DL DL DL DL DL BDL DL DL BDL BDL DL
810 88 Tetrachlorasthylena DL BDL DL DL DL DL DL oL DL DL BDL DL DL BDL BDL DL
41,000| _ 4,000,000 Toluene DL BDL DL DL DL DL DL DL DL BOL BDL DL DL DL BDL DL
13,000 NE irans-1,2-Dichloroethens oL BDL DL DL DL DL DL DL DL BDL 8DL DL BL DL BDL DL
67 2,340 Trichloroethene DL oL DL DL DL DL DL DL oL BOL BOL DL DL DL DL DL
4,200 NE Trichlorofluoromsthane OL DL DL DL DL DL DL DL DL BDL BDL DL DL DL DL BDL
52 15,750 Vinyl Chloride DL DL DL DL DL DL DL DL DL BDL BDL DL DL DL DL BDL|
48.0%1 NE Xylenes (total) BOL BDL BDL BDL BOL BDL BDL BDL BDL BOL BOL BDL DL BDL DL BDL,
Pesticides an 3
NE NE NE 4,4-DDE BL DL BDL DL BOL DL BDL BOL BDL BOL DL DL BOL BOL BDL DL
NE NE NE 44DDT DL DL BDL DL BOL DL DL BDL DL oL DL DL BOL BDL BDL DL
NE NE NE Aldnn DL DL BDL DL BOL DL DL BDL DL oL DL DL BDL BDL BDL DL|
NE NE NE beta-BHC DL DL 8DL DL BDOL DL DL 8DL DL DL DL BOL BOL BDL BDL DE“
NE NE Q.10 Dieldrin DL DL 8DL DL BDL DL DL BDL DL DL BOL BDL BDL BDL BDL 0.0f
NE NE NE Endosulfan sulfate; — - — e - — — — — — — — — — — -—]
NE NE 0.05 Heptachlor| BDL BDL BDL BOL BOL BDL BDL BDL BDL BDL BDL 8DL B8DL BOL B8DL BDL|
NE NE 005 Heptachlor Epoxide BOL BDL BDL BOL BOL BDL BDL B8DL B8DL BDL BBL 80L BDOL BDL BDL BDL|
NE NE 0 50 PCBs (total)| BDL BDL BDL BDL BDL| BOL BOL BDL BDL BDL BDL BOL BDL BDL BDL BDL]
Motals
NE N 4 A Low Level, BDL B8DL BDL B8DL BOL BDL} - BDL BOL BDL BDL BDL BDL BDL BDL BOL BOL|
NE NI NE Barium, Di e —_ — — — e — — — | — —| — — — ]
NE N 4 Borylium-Dissolved BOL BOL BOL BOL BDL BOL BOL BOL BDL BOL BDL BOL BOL BOL BDL BOU
NE NE 6 Cadmium, Di BOL BOL — — BOL BDL — — BOL BOL — — BOL BOL — —
NE NE| 110(Crvl) Chromium, Dissolved - —| - | - — — — — - — — — — — =
NE NE 48 Copper Di BDL 15 BOL o BOL 13 BDL - BOL 12 BOL — BDL 17 — -
NE NE NE Iron, Dissolvad —_ - - — — — - - — — — — — — = o
NE NE 13 Lead, 300 BOL BOL BOL 8 BDL BDL 8DL BDL BOL BOL BDL BOL BOL B8DL BDL]
NE NE NE A - - - —| - -— - — -, - - - = - ~-! |
NE NE ] Mercury, Dissolved BDL BDL BDL BOL BDL B8DL BOL BOL BDL BOL BOL BOL BOL 8oL BDL BDL]
NE NE 880 Nickel, Dissolved — ~ — — — — . — — - — — - — ] ]
NE NE 12, Sitver, Dissolved BDL BDL BDL BDL BOL BDL BDL BDL BDL BDOL BDL BDL BOL BDL BDL BDL|
NE NE NE Sodium, Dissolvad| — - -— — — — e — - - - —| - — e 1
NE NEL 123] Zinc, Dissolved -— 25 130 =i - 30| 180| —_ - 21 110 - - 180 170 -1
NE NE NE Total Suspended Solids| = = = = = = = = = = = = = = = =
Notes- Footnotes:
1%+ industrial Volahization Criteria ' Both the 95% upper confidence imit (UCL) and amhmetc mean (AVG) were calculated fiom sampies collected at the fisted GB wells.
RVC Residential Volatization Critena * Compliance with the IVC and RVC 1s demonstrated when the 95% UCL of the anthmetc mean of sample concentrations {for a mimmum of 4 conseculrve guarters) is less than or eque! to (he standard AND no
SWPC Surface Water Protection Criteria Comphance with the SWPC is demonstrated when the AVG of $ample concentrations is less than or equal Lo the standard.
NE Not eetablished ? Volatilizaon ¢riteria shown in this table based on revisions proposed by CTDEP in March 2003.
BDL Below Detection Limd
aur Querterly Monitoung
— Not Tested
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Appendis A_B_GW_ Surface Water.ale: GA

Appendix A
Ground Wuter Anahticel Resulta
Junuary 2003 to Junuary 2006
Former Envirite RCRA Fuacility
Thom axton. Cannecticut
e

GA Welis CTOEP CRITERIA (ug/L}'? MW-38 MW-378 | MW-278 | MW-378 | MW-37B | MW-370 | MW-37D . MW-370 | MW-37D - WW-36 | MW-36" MW-36 | Mw-38 MW-38 | MW-38 | MW38  MW-38
el (uoll) 2003 415103 2003 101403 | 2003 2003 2003 | 2003 2003 2003 2003 | 2003 1729/04 | 411404 _7720104] 10/9/04 | ©/14/2005 “[B81212005 | 1113012005 215108
_Gwrc ‘E RVC { NC__|_SweC | Analyte 1stQr__2ndQu | SrdQU  4thQu | 1atQu | 2ndQfr | ddQu | 4thQt  tstOw | 2ndQu__ 3rdQu | 4th G 13tQu | 2nd Qi 3rd Qtr) &th QU 04 | 2nd QU 05 r:g_nq_ggiulgnr_qs 18t Qv 08
{ | ! i i ! 1
Volstile Orpanic Compounds
. vl ugiL il gl oIt oL ugiL uplL_ UgiL ' ugll j uglL - uglt | _ ugiL “uglt
k B B BOL DL 8Dt
B Trichioroathans D DL Dl
110 11,227 DL | _BOL__|_ BDI BO| ] D — BOL
1.260 1.1.2-Trichioroethans 0 BOL | __BD] [:0] D 0 = BOL
NE 1,1-Dichiorosthane D BDL D BDI D D — 8DL
96 1.1-Dchiorosthene DL | BDL__!_ BD BOL D DL - 80L
T NE _1.1-Dichloropropens DL BOL i BD BDL BD! DL BDL
NE 1.2,3-Tnchlorobenze BD D
NE BOL o]
NE b D -
NE D = = = — =
NE ibromo-3-Chisropropane D = - -
NE 1.2 . BD! - = —
1.2-Dichlorobenzene “BDI - ) = BOL | BOL
Di - 0! - = BpL_ | BOL
P D =~ = BDL 8OL
.35-Trimathyibenzens 0 — — - - = —
1.3-Dichiorobenzane gDl - apl - BOL BOL 80L 8oL
’ NE 1.3-Dchioroprapane . BO - o — Y -
05 34,000 1.3-dwchloro pro BD! - BOL BDL BDL | BDL BDL
- 26,000 7.4-Dichlarobanzens BDI — 8oL = BOL B8DL | BOL BOL _
1 _NE__ _ NE 2.2-Dk pro BOL | 8ot - kel = .= = = h
NE 2-Butanone BOL = = - P = —
NE NE 2-Chiorosthyl vinyi ether BOL - = — BDI - — — - — — = = - =
NE NE 2-Chiorotoluene BDL 80 BD| 6D BDI 8D D - - — = = = - —
T NE NE “Hexanone BDL BOL__|__8D| BD| BDI BD| D = = = — - — - —
NE NE 4Chbratoluene BDL 8D BD| BDOL__ | BOL 80| D = - = — — = = -
NE NE —BDL _BD: 80| BD| BDL 80L oLC
700 NE BOL BD BDL 8DL BDI B0 D
NE NE BOL — = = [ — — —
05 20 Acrylongnile BOL - — — BDI — - —
710 Benzene BDL BDL Ol BOL 80! DL ] =
Benzofajoyrene BDL BOL D BDL B0L DL D ~
Benza[b|fluoranthane B0L BOL D BOL BOL DL D —
K Benzo[k]fuoranthene. 80L BOL, ] BDL BOL DL D =
59 Bis{2-ethylhazyl)phthalate BOL 3 BD BDI BD! ¥ =
NE BD| BO =
NE 80| 80 -
Bromodtchloromathane BD 80! -
Bromoform 2 BDI =
momethan BD DL -
Carbon Tetrachiorde BOL DL =
CHigrobenzene _ DL DI -
Chigrosthane D! D -
Chiorotorm oL [ _BD -
BDL |~ BOL =
8oL BD =
BDL 8D -
_BDL BDL -
BDL _{ _BOL -
BOL | BD
_BOL BoL =
BD; D -
BDL. BD =
8oL DL~ ="
8DL BOL — = - =
n-Butylbenzens BDL 80L - - e -
NE N-nnrosadim — — — = - — = —
NE n-Propylbenzens oL BDL BOL = — ~ -
0 Phenanthrene DL 80L BOL = R -
ropytioldene D BDI D = — - =
b BDI D = —
DL BOL | BOL ¢ = | — .
D DI oL ' = - -
D DL, BDL | - _BD = BD| oL DL
D DL |_BD = — BO| DL | _BDL_ 1
trans-1.2-Dichiorosthens, bL oL DL_|_ - = 80 DI DL,
2,340 Trichloroethane D: D 3] - - D DI o]
NE Trchiorofluorometnans BOL BOL . BD = - D D D
15.750 Vmyl Chionde BOL | BOL : BO e L= D D! BDL
L NE - - -
; BDL BDL BOL
O - - BOL BDL 8DL
K] NE NE NE = BDL BOL BDL BDL 1__BDL__| _BOL - - 1= =
o NE NE NE - BDL BOL BOL B0L BDL B0L — - i = -
in review NE NE NE - BOL BOL BOL | BOL BOL BOL — o -
in review NE NE NE = BDL BDL BOL BOL BOL BDL - = o~ -
0602 NE NE 0.10 BDL = — -
(420 ] NE NE _NE _ A
D4 NE NE 0.05 P -
02 I__ NE__ ) _NE__ 1005 | Heptachior Epoxre = — — —
0.5 NE NET [0S T pcBsfiotl) = = = =
Moialy
Arsenic-Low Level Dissolved B0L BOL — — - -
Barium, Dissolved 25 190 40 53 80 .84
Berylum-Dissolved BOL BOL = — — —
Cadmium. Dissoived BOL BOL
Chromium_ Dissoived 800 BOL
pan Onaoives 700 BDL
Mercury, Dissolved 80L " "8D
"~ Nicke]. Disoived BOL , BDL
8DL BD)]
.78.000 . 33.000
79 T1g
—.12__1__BDL — . 20 —  BDL =
75,000 . 78.000 — 83000 | - 71,060 —
BDL BOU } DL .-, BDL
810 . 760 B .81 = oL
BDL BOL DL |_— - BDL
7 - — TTeol V- oL
r 32,000 33.000 — 78Dl | — 49,000 = i
Total Dissolved Solids, Water 140,000 _ 200.000 - ,180,000{ .~ 230,000 = 210,000 |
Total Organic Carban, Walsr BDL 8DL 12700t .- BOL — BDL B8DL
Total Organic Halogans, Water BOL [ -~ . BOL BoL [ — _BoL ] BOL oL so
Total Sobas "~ | 39.000 " 17.000 | — 7 52.000 i 15.000 = 23 000 30,000 | 44000 . 57000
Notes
GWPC Ground Water Protection Criena Footnotes
ve Indusirial Votatzaton Crtaris’ ' Both the 95% upper confidance Umt {UCL) and srhmatx mean (AVG) were calculatsd from sampies colected the follovang GA welis: MW-38, MW-378, MW-370
RvC Reswdenual Volstzaton Crtans : Complance wim the IVC and RVC i3 demonstraied when the 85% UCL of the amhmets Mesn of sampie concentrabons (for a minimum of 4 consecutive quarters) o kess than of #qual 1o the standard AND no single sample s1¢e#ds twice the tandard
SWPC Surface Water Protecton Cre: Comphance with the SWPC s demonsirated when the AVG of sampie concentrabons i W53 than or equsl lo the siandard.
NE Not Establshed ? volatlasbon craeria shown in thes table based on revisions proposed by CTDEP in March 2003
BOL Below Detection Lima
Qtr Quarterty Montoimg

Not Tested

Page 7of 3
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Appendix A

Ground Water Analytical Results

January 2003 to January 2006

Former Envirite RCRA Facility

Ii .

Quality Control Blanks |

T8 EB [i:]

FB i TB

i i
2ndQtr 3rd Qtr  4th Qtr | 18t Qtr | 15t Qitr * 18t Qtr | 16t Qtr
2003 2003 !

2005 2005

2008 1st] 2006 18t

ar | o

| uplL ugll ' ugll
B

vl |

BDL

vl | ugll . u

_BOL 1
©780L
BDL

@, ' wlojn o n|o

|mloim

@

m!m|m|m
=3

BDL BDL BDL

BDL B8DL BDL

BDL | DL | BOL

Bis(2-ethylhexylphthalate |

BD BDL | EDL .
D BOL_} BDL
DL BDL_|_BDL

B

)
o g

N

i
. e
=4
o

BOL [:]s]

BOL BDL | B0
_ BDL BDL
BD “BDL
[ BOL
L B0 BOL
_BOL BOL
~BDL BOL

Arsenic-Low Level, Water

N
©|

wim!

b

___Total Dissolved Solids, Water

Total Organic Carbon, Water

Total Organic Halogens, Water

fo|@
»10[00lo|olo o lo]

z\z|z z|z|z|=|

=

BOL Below Detection Limit

Appendin A_TI_GW_ Surtace Water Al BLANKS

' Samples collected from Branch Brook, e Class B/A surface water; CTDEP Class A sur(fn:e water quality standards apply (footnate 2)
“ Class A Surface Waters are desianated for’ habitat for fish and other aguatic lite and wildlife: botential drinkina water subplies’ recreation” naviaation' and water supply for industrv and
agriculture (State of Connecticut Surface Weter Quality Stenderds, Effective December 17, 2002)
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APPENDIX B

Summary of Surface Water Analytical Results



Appeadin A B GW  Swrface Water 1l SURFACE

Appendin B

Surface Water Analytical Results
Jununry 2003 po Junuary 2006

Former Envirite RCRA Facility

Themsaton, Connecticut

CTDEP Class A Surface Waler Criteria' Branch Brook Sample BW.ON  SW.DN SWON SW.ON SW-ON SWON SW-DN SWON SWON SWON SW-ON SW-DN SWDN SW-UP SW-UP SWUP BW.UP SW-UF SW.UP SW.UP BWUP SW.UP SWAP  SW-UP  SWUP  SW-UP
Aquatic Life Critaria Husman Health Critaria 1003 AMENI TR0 1NAW0) VT4 404 T804 INIWO4  1M0F  BA05 205 11D0NS 2106 (2003 AMSIO3  TRWE) 107403 127004 NS4 772004 DI04 1408 BNADS | W05 110005 211600
:""""P""‘ ‘:"' s Date M0  IndOb  JdQr MOt | 1O IndQtr NdQF  @KOW 18O IndOb  JdOW  MhO 1810k 1siOW  IndOr  MdOb  #hOb  1sOF IndOb JdOi MO 1siQF  IndO NdOF  MhOb  1s1OW
Ohiink Sogrrainss | w1 TN 2003 2003 003 2000 | 2004 2004 2004 2004 2005 2008 2008 2008 2008 2003 2001 2003 2004 2004 2004 2005 2008 2005 2008 2008
Volatile Organks Compounds
upL uph ugil i ugh ugl upt gl uglL gl uplL Wl gt uglL uplt uglL ugl it ugll uglt gt uglL gl uplL ugl ugiL Wl uplt uplL upll
NE NE NE NE 1,112 Tetrachioroathane BOL  BDL - . — - - - — - - - BOL BOL — - - - - — — - = — —
NE NE NE NE 1.1.1-Trchioroethane 80L B0L BOL BOL BOL | 8Dt BOL  BOL 80L BOL EOL BOL BOL BOL BOL BDL BOL BOL  BDL  BDL DL BOL BOL BOL BOL
NE NE 1 017 1,1.2.2-Teirachioroethane BOL 8OL  BOL BOL BOL  BOL BOL  BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL  BDL  BODL BOL 80L BOL BOL BOL BOL
NE NE Q 080 BOL BOL BOL BOL BOL  BOL BOL BDL BOL [ BOL BDL BDL BOL BOL BDL BOL BDL  BDL  BOL BDL BOL BOL BOL BOL BOL
NE NE NE NE BOL BOL BOL BOL BOL BOL BOL  BDL BOL BOL BOL BOL BOL BOL BOL BOL BOL BDL _ BDL  BDL BDL BOL BOL | BDL BOL BOL
NE NE 3 01 BDOL  BOL BOL BOL BOL | 8Ol BOL  BOL 8L 0L BOL BOL BOL BOL 801 BOL BOL BOL  BOL  BDL 80L BOL BOL BOL A0L BOL
NE NE NE NE DL BOL = = - - ey - - - - - - BOL BOL - - o = fur - - - - - -
NE NE NE NE BDL BOL - - - - - - - - - - - BOL BOL - - - = = - - - - - -
NE NE NE NE BOL BOL = = - = = - - - < - = BOL EDL = £ = 7 = - - - - - -
NE NE 0 70 BOL BOL - - - - - - - - BOL BOL - - - - - - - - -
NE NE NE NE BOL BOL - - - - - - - - - BOL BOL i — = = = = ) = < i =
NE NE NE NE BOL BOL = = = a — = - = = = = BOL BOL = = = = = - = - - -
NE NE NE NE BOL  BOL - - - - — - - - - - - BOL BOL - - p - - - - - - - -
NE NE 17,000 2.700 BDL BOL BOL BOL BOL  BOL BOL |~ BOL BOL 8oL BOL BOL BOL BOL BOL BOL BOL BOL  BOL  BOL  BDL BOL BOL BOL BOL BOL
NE NE & 038 DL BOL BOL BOL BOL  ADL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL | BOL  pOL . BOL BOL BOL BOL BOL BOL
NE NE 3 082 BDL BOL BOL BOL BOL  BDL BDL BOL BOL BOL BOL BOL BOL fOL BOL BOL BOL BOL  BOL  BOL  BOL BOL BOL BOL BOL 80L
NE NE NE NE BOL BOL - o - - - - - - - - - BOL BOL - - - - - — - - - - -
NE NE 2600 400 BOL BOL BOL BOL BOL | BOL B0L BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL  BDL  BDL BOL 80L BOL BOL BOL BOL
NE NE NE NE 0L BOL - — Py =y - - - - = - - BOL BOL - - - w“ = - - - - - -
NE NE 1,700 10 BDL BOL BOL B0L - - - - - - - - - BOL BOL - - - - - - - - -
NE WE 2800 00 BOL BOL 80L BOL 801 BOL  BOL BOL BOL 80t BOL BOL BOL BOL BOL B0L 8oL BOL  BOL  BOL  BOL BOL #0L 8oL BOL BOL
NE NE NE NE BOL BOL - - - - - - - - - - BOL BOL - - - - - - - - - - -
NE NE NE NE BOL BOL - o = = = - - = - — BOL BOL > o = S = - vy e 3 o o
HE NE NE NE BOL B0L BOL BOL BOL  EDL  BOL  BOL EOL BOL BOL (18 BoL BOL BOL BOL BOL BOL  BDL  BOL | BOL BOL BOL BOL BOL BOL
NE NE NE NE BDL B80L - - - = = - - = - - - B80L BOL - - - = - - - - - - -
HE NE NE NE BOL BOL = = - - = - - = - BOL BOL = = = = = = = = = - =
NE NE NE NE BOL BOL - - - - - - - - - . - BOL BOL - == = o - - T i = - -
ME NE NE ME BOL BOL - - - - - - - - - - BDL BOL - — - - e - = - - - -
NE NE NE NE 80L 80L = - - - - - - - - - - BOL 8OL — — - - - - - - = - -
NE NE 780 120 BOL BOL BOL BOL BOL BDL  BDL | BDL BOL BOL BOL 804 BOL BOL BOL BOL BOL BDL  BOL  BOL BOL BOL BOL BOL BOL BOL
NE NE 066 008 BOL BOL BOL BOL BOL BOL  BDL  EDL BOL BDL BOL BOL BOL BDL BOL BDL BOL BOL  BDL  BDL BOL B0L BOL BOL 80L 8DL
NE NE 7 120 BOL BOL BOL BOL BOL BOL | BDL  BDL BOL BOL BOL DL BOL BOL BOL BOL BDL BOL  BOL  PODL BOL BOL BOL BOL BOL BOL
NE NE 008 000 - - - = - = a o - e = & 3 = = - = 4 5 = - - - - - -
NE NE 0.48 004 = = = = = - - - - = = = - = - - - = = o - - - - - -
NE NE 048 004 - - - = - - - - - - - - - - —- - - - = = - - - - - -
ME NE NE NE o S = = = = - - - - = = . = aic e o = - = - - - - - -
NE NE NE NE BOL BOL - = . - - - - ~ - BOL BOL - - - - - - - - - -
NE NE NE NE BOL | BOL | - - - - - - BOL BOL BOL BOL BOL BOL BOL - - - - - - BOL BOL BOL BOL BOL
NE NE NE NE 80L BOL 80L BOL BOL BOL BOL  BDL - = - - - BOL BOL DL BOL BOL  BDL  BDL BOL - - - - -
NE NE 0 4 8oL BOL  BOL BOL BOL BOL BOL  BOL BOL BOL BOL BOL BOL B0L BOL BOL BDL BOL  BDL  BDL BDL BOL BOL BOL 0L BOL
NE NE WE NE BOL | BOL BOL BOL | BDL  BOL BOL  EDL BOL BOL BOL BOL BOL BDL BOL BOL 8OL BOL  BDL  BDL BDL BOL BOL BOL BOL BOL
NE NE ] 028 80L BOL BOL BOL BOL  BDL BOL  EDL BOL BOL BOL BOL BOL BOL BOL BOL B0L BOL  BDL  BDL BOL B0L BOL BOL 0L BOL
NE ME 21,000 100 BOL BOL BOL BOL BOL  BOL B0L BOL BOL BOL BOL BOL BOL BOL BOL BOL 8OL BOL  BOL  BOL BOL BOL BDL BOL BDL BOL
NE NE NE NE B80L BDL BOL BOL BOL  BOL BOL BOL BDL BOL BOL BDL BOL BOL BOL BOL BOL BOL  BOL  BDL BOL BDL BOL B0L BOL BOL
NE NE an [} 80L BOL 80L BOL BOL  EDL BOL  BOL BOL BOL BOL BOL BDL BOL BOL BOL BOL BOL  8DL  BDL BOL BOL BDL BOL BDL EDL
NE NE NE NE BOL B0L 0L BOL BOL  BDL BOL  BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL  BOL  BOL BOL BDL BOL BOL BOL BOL
NE NE NE NE BOL BOL - - - - - BOL BOL BOL BOL BOL BOL BOL - - - - - - BOL 8oL 8OL BOL BOL
NE NE ME NE BDL BOL BOL 8oL BOL  BDL BOL  BOL BOL BOL BOL BOL BDL BOL BOL BOL BOL BOL  BOL  BDL 80U BOL 80L 0L BOL BOL
NE NE NE NE BOL BDL - - - - - - - - - - - BDL BOL - - - - - - - - - E -
NE NE NE NE BOL 80L - - - - _ = s 2 5 BOL BOL = = & = = 5 = 4 o & o
NE NE 28,000 700 BOL BOL BOL BOL BOL BOL BOL  BOL BOL BOL BOL BDL BOL BOL BOL BOL BOL BOL  BOL  BOL 8oL BOL 8oL BOL BOL BOL
NE NE 50 044 BOL BOL s - - - o = - - - - - BOL BOL - - - = - - - - - - -
NE NE NE NE BOL BOL o - - - = - = o = - BOL BOL - - - - - - - - - - -
NE NE 1,800 5 BOL BOL BOL BOL 8ol BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL HOL BOL  BOL  BOL B0L BOL BOL BOL BOL BOL
NE NE NE NE BOL BOL - - - - - - - - - - BOL BOL - - - - - - - - - - -
NE NE 20613 &77 BOL BOL = = - - - £ - a . BOL BOL - - = = = - - - - - -
NE NE NE NE BOL BOL = = - < = = = - BOL BOL = = = = - . - - - -
NE WE 1% 5 -— — - - - - - - - - - - - oS ey - et - - - - - - - - -
NE NE NE NE BOL BOL - - - - - - - - - - - BOL BOL - - - - - - - - - - -
NE NE o ) T = = = = - - - = - - = —= = = = = = = = oy = = =
NE NE NE NE BOL BOL - - - - - - - - - - - BOL BOL - - - - - - - = - -
NE NE NE NE BOL BDL = = = = - - < = 80L BOL = = - = - - - -
NE ME NE NE BOL BOL = = - - - - - = = - BOL BOL = - - = = - - - -
NE NE NE NE BOL BOL p = - - - = - = = - - BOL BOL = - - - = - - - - - -
NE NE [] 080 BOL BDL BOL BOL BOL BOL BOL BOL BOL BDL BDL BOL BOL BOL BOL 8O BOL BOL  BODL  BOL BOL BOL B0L BOL BOL BOL
NE NE 200,000 1,000 B8OL BOL BOL 80L 80U BOL  BOL  BOL BOL 80L BOL BOL BOL BOL BOL 80L BOL BOL  BOL  BOL BOL BDL BOL BOL BOL BOL
NE NE 140,000 100 BOL BOL BOL BOL BDL BOL  BOL  EOL 80L 8oL [ BOL BOL BOL BOL BOL BOL BOL  BOL  BOL BOL BOL BOL BOL BOL BOL
NE NE 8 3 BOL BOL BOL BDL BDL  BOL  BOL  BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL  BOL  BOL BOL BOL BOL BOL BOL BOL
NE NE NE NE BOL BOL BOL BOL BOL BOL BOL  BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL  BOL  BOL DL BOL BOL BOL BOL BOL
NE NE 525 3 BOL BDL BDL BOL BOL BOL BOL 8Dt BOL BOL BOL BOL BOL BOL BOL BDL BOL BOL  BDL  BOL B0L BOL BOL B0L BOL BOL
NE NE NE NE BOL BOL - - - - - - - - - - - BOL BOL - - - = - - - - - - -
NE NE NE NE = i = r= BOL BOL  8DL Bl BOL BOL ADL BOL BOL - - BOL 801 BOL  BOL  BOL BDL BOL BOL 8oL BOL BOL
NE NE NE NE oS 7 = — p ! ADL 8 p ; B B B B BDL B B BOL B 801 B ;
F‘ﬂ TArsaric 1T) 150 [Arseni 1] D020 (Arsenie GOVT [AanE  Arsenic-Low Lave, Y] — — -— = - - = - - - - - - — — — - - - - - - - - - -
NE NE NE NE Barum, Dasacived 1 1" 150 15 " 28 15 1 88 13 12 120 o 15 16 180 [H " 10 12 % 88 (] 51 51 &
NE NE 01300 00077 Berylbum-Dasotved - o s P - - - & = - B - - - - - - - - - - - - - - -
20 1% 10,768 [] Cadmium, Dinseived BDL_ BDL DL BOL | BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL | BOL  BOL BOL 80l EOL 80L B0L DL
16 (Cr V) " W' 018 (CrV) 100 (Ci V) Chromaim, Ossohved BOL “ﬂ. BDL BDL 80L  BDL B0L BOL BOL BOL BOL BOL B80L BOL BOL BOL BOL BOL  BOL DL BDL BDL BOL BOL BDL BDL
1“3 NE 1,300 SPP, Draactead BOL BOL BOL BOL  BDL BOL 801 BOL BDL 80L BOL BOL BOL e BOL BOL B0L  BOL  BOL BOL BDL BOL BOL BOL BOL
NE NE NE NE iron, Dissoived [ ) 18 150 83 20 170 801 100 a“ 200 BOL BOL &7 @ 150 100 [ 13 150 BOL 100 ] 200 200 BOL
30 12 NE 15 Lead, Dissolved - - - - - - - - - - - - -
NE NE NE NE Manganase. Dissalved 5 Ell 19 BOL 53 BOL BOL » 2 BOL © 1 a“
14 ot 005 005 Motoury, Dssolved - - - - | = | - - - - - - . -
2805 89 4,800 810 Wickel, Cmsolved BOL BOL BDL BOL 50 BOL BOL  BOL BOL BOL BOL BOL BOL
102 NE 107,692 115 Siver, Dwsclved - - - - - - - - - - - - -
£ NE NE n, Dissolved 12000 0200 | 12000 12,000 45000 800 TOOO 77 85 85 (1} 8500
24 $100 mumu n_nu_v__?&_m_m_ A eoe 58 5L & )
Iinfinghor Paremelery
e oknole ~'00e ':‘::;"' 4 NE NE Ammonia Nirogen 120 8DL 5 “ 15 1" BOL B0 . 56 BOL ” BOL o BOL 1 BOL 2 18 BDL ) 13 1 BOL B BOL
NE NE NE NE Chioride, Water 5000 16000 23000 75000 @ 17000 | G200 19000 14000 15 20 2% 12 4400 75000 15000 23000 = 28000 | 17000 12000 24000 20000 13 17 15 12 o
2 52 220,000 200 Cyans, Water BOL 8L 80L BDL | BDL | BDL 17 6oL BOL B0L DL 801 BOL B0L 80L BOL BDL | BDL  BOL 18 8oL BOL 8oL BOL BOL BOL
NE NE NE HE Nirate Nirogen, Water 3% 80 4 BOL 450 580 230 150 280 420 370 150 BOL 360 280 370 BOL 450 280 210 160 250 400 230 200 BOL
NE NE NE NE Niarte Nerogen, Water BOL BOL BOL BOL BOL BOL  BDL  BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL BOL  BDL . BOL BDL BOL BOL 80L BOL BOL
NE NE NE NE. Phancks, Viater BOL BDL BOL BOL BOL BOL  BDL  BOL 80L BOL BDL BOL BOL BOL BOL BDL BDL BOL | BOL  BOL BOL BOL BDL BOL 8OL BOL
NE NE NE NE Suttate, Wates 13000 BDL BOL 14000 | BOL BOL  BOL BOL % 3% BOL BOL BOL 12000  BOL BOL BOL BOL _ BOL  BOL  BOL [l BOL BOL BOL BOL
NE NE NE NE Tola Dmschved Sclids, Woler 64000 50000 80000 120000 SA000 60000  BODOO 53000 &5 a5 a5 [7] 89000 82000 47000 4000 70000 | 62000 57000 83000 77000 [l 39 L] 4 83000
NE NE NE ME Total Organic Carbon, Water BOL BOL BOL 8DL B0L BOL  BDL  BOL 80L BOL BOL 8oL BOL BOL BOL BDL BOL BOL  BDL  BOL 80L BOL BOL BOL BOL BoL
NE NE NE NE Total Organe: Halogens, Walst  BOL BDL BOL BOL BOL BOL  8DL  BDL BOL BOL BOL BOL BOL BOL BOL BOL DL BOL  BOL  BOL BOL 80L BOL BOL BOL BOL
NE NE NE ME oy i : w8 B p 5 a7 & 5L 1 BDL
Notes
- Not Tested Footnates
CTDEP olE ction * The criteris for smmania (mg'L as N) vary in responss to smbient surtace water lemparsture (T, degrees C)and pH Biological integrity s considerad impaired whan:
NE Nol establshed & The ane-hour sversg of total excends
BOL Below Detection Limi 27811+ 107 )4 (360 (1 1077 whan salmaonids are prasent
o Quartery Montoimg -ot-
A1 71 1 4 158 4 1 0 10" ) when saimonids are absani
Footnates b The lour-duy sversge al axcosds 28 imet ihe value oblaned from the lormida () balow

' Samples cadectud rom Branch Brook, 8 Class B/A surtece water, CTDEP Class A surfsce water quality standard: ¢ The 30-day sverage concentration of lotsl smmonis sxcesds

¥ Class A Surface Walers are designaled for: habital for fsh and oiher aquate ble and wildide, polentis] drinking wel  [00577 /1 o 407" ™™ ™ [0 [2.487 /1 « 10" "% | [MIN (2 85145010 """ 4) when sarly ke stages are present

agricullure (State of Connecticut Surfece Water Quaity Standards. Efeciive Decembaer 17, 2002

ar
* Biclogical integrity ia impaired when the ambient concentraton sxcesds the scute vakue on mare than 5% of the ¥ IOOSTT i1 e A0 ™™ o [2aBT 1 o 0% 5 (145000 =] winen sary be stages are sbeen
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APPENDIX C

Cost Breakdown of Removal Action Alternatives



Appendix C — Cost Breakdown of Remedial Action Alternatives

Former Envirite RCRA Facility
Thomaston, Connecticut

ELUR and Monitored Natural Attenuation
Item Description Unit | Quantity | Unit Rate [Subtotal Assumptions/Notes:

Capital Costs:

ELUR . LS 5.000 1.00 $5,000
SUBTOTAL $5,000|Rounded
Project Management (20%) $1,000|Rounded
Contingency (20%) $1,000|Rounded
CAPITAL COSTS - $7,000|Rounded

[Annual O&M Costs: -
Equipment Rental (pH, temp, conductivity, DO, ORP meters

and dissolved gases collection equipment) EA 4 300 $1,200|Equipment rental for four quarters of sampling per year
VOCs by USEPA Method 624 EA 60 98 $5,880]Laboratory Costs - Analysis of 12 wells and QC samples
Dissolved Metals EA 60 ‘136 $8,160{Laboratory Cost - Analysis of select wells
Labor -HR 24 110 $2,640
General Minerals EA 44 147 $6,468|Laboratory Cost - Analysis of select wells
Sulfate, Sulfide, Nitrate and Nitrite by USEPA Method h
300.0 EA 44 58 $2,552|Laboratory Cost - Analysis of select wells
Total Dissolved Iron by USEPA Method 6010 EA 44 13 $572]Laboratory Cost - Analysis of select wells
TOC by USEPA Method 415.1 EA 44 28 $1,232[Laboratory Cost - Analysis of select wells
Dissolved Gases by Method RSK-175 B
(LHC, Ethylene, Ethane, Hydrogen) - EA 44 180 $7,920{Laboratory Cost - Analysis of select wells
Reporting EA 4 3500 $14,000
SUBTOTAL $50,700{Rounded
Project Management (20%) $10,200|Rounded
ANNUAL O&M COSTS ' $61,000|Rounded

Closure Costs .
Well Abandonment EA 12 1,250 $15,000

SUBTOTAL ' ' $15,000Rounded

Closure Reporting (15%) ' i $2,300[{Rounded

Project Management (20%) $3,000(Rounded
CLOSURE COSTS $21,000|Rounded

Rounded, Assuming 1U Years of Monitoring, /%
NET PRESENT VALUE OF TOTAL COSTS 3489,000] giscount rate

DRAFT Page lof4 | ENVIRON



Appendix C — Cost Breakdown of Remedial Action Alternatives

Excavation of PEWM

Item Description Unit [ Quantity | Unit Rate {Subtotal Assumptions/Notes:

Capital Costs: _
Agency Coordination EA 1 5,000 $5,000]City Permits
Fencing EA 3 65 $195|Subcontractor’s Estimate
Geophysical Survey LS 1 2,750 $2,750|Subcontractor's Estimate
Mobilization of Equipment ELS 1 3,500 $3,500]|Subcontractor's Estimate
Hay Bales EA 50 6 $300{Subcontractor's Estimate
Water Truck DAY 5 350 $1,750[Subcontractor's Estimate
Heavy Equipment DAY 5 3,850 $19.250[Subcontractor's Estimate
Logging by Geologist HR 75 80 $6,000{Oversight and sampling during excavation
Sampling for Metals EA 10 132 $1,320|Laboratory Estimate
Sampling for VOCs EA 10 80 $800|Laboratory Estimate
Polyethylene sheeting Roll 5 85.00 $425|Subcontractor's Estimate
Asphalt Restoration ' SF 2,400 6 $14,400
Waste Approval Analysis EA 10 880 $8,800|Subcontractor's Estimate
Asphalt transportaion and disposal TON 54 85 $4,590|Subcontractor's Estimate

' _ ' Subcontractor's Estimate, for disposal in the US (assuming
. ., . - | waste fails TCLP for lead and PCE). Disposal in Canada
Hazardous soi!l transportaion and disposal TON 450 225 $101,250 $195/ton. If the waste tests as non hazardous, the disposal
price is $85/ton.
Backfilling TON 450 22.00 $9.900|Subcontractor's Estimate
SUBTOTAL _ $180,300|Rounded
Project Management (20%) $36,100|Rounded
Contingency (20%) . $36,100|Rounded
CAPITAL COSTS $253,000 (Rounded
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Appendix C — Cost Breakdown of Remedial Action Alternatives

.Capping
Item Description Unit Quantity Unit Rate [Subtotal Assumptions/Notes:
Capital Costs: '
Geotextile Filter (Cost & Installation) SY 7,172 2.00 $14.344|Landfill cost model 2002
Synthetic Membrane 30 mil PVC (Cost & SY 7172 3.00 $21,517|Landfill cost model 2002
Installation) .
Drainage Net (Cost & Installation) SY 7,172 6.00 $43.033 | Landfill cost model 2002
Filter fabric (Cost & Installation) EA 2 3,000 $6,000|Landfill cost model 2002
Cover Soil CY 4,781 14.00 $66,934|Landfill cost model 2002
‘Loam Ccy | 1,245 14.00 $17.430|Landfill cost model 2002
Seeding & Mulch AC 2 3,000.00 $4,500]Landfill cost model 2002
SUBTOTAL $173,800|Rounded
Engineering Design (15%) ' $26,100{Rounded
Project Management (20%) . $34,800{Rounded
Contingency (20%) : $34,800|Rounded
CAPITAL COSTS ' $270,000|Rounded
{Annual O&M Costs:
Labor & Equipment Cost to Mow AC 2 65 $130
Labor & Equipment Cost to Fertilize AC 60 100 $6,000
Cap Repair ' % 0.1 $270,000 $27,000}As 1% of cap installation
Cap Inspection ' HR 32 110 $3,520
SUBTOTAL $36,700|Rounded
Project Management (20%) ' ' $7,400(Rounded
ANNUAL 0&M COSTS $45,000{ Rounded
_ Rounded, Assunimg 3U]
NET PRESENT VALUE OF TOTAL $962,000| Years of O&M, 5%
COSTS discount rate
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Appendix C — Cost Breakdown of Remedial Action Alternatives

Acronyms:

CY: cubic yard

EA: each

g/kg: grams per kilogram

HRS: hours

LB: pound

LF: linear foot

LS: lump sum

PVC: poly vinyl chloride

RA: remedial alternative

TOC: total organic carbon

TPH: total petroleum hydrocarbons
USEPA: United States Environmental Protection Agency
VOCs: volatile organic compounds
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