U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION 1

L

RECORD OF DECISION SOMS DoclD 238284

DURHAM MEADOWS SUPERFUND SITE
DURHAM, CONNECTICUT
SEPTEMBER, 2005



Record of Decision
Table of Contents

PART 1: THE DECLARATION

A.

B.

F.

G.

STATEMENT OF BASIS AND PURPOSE

ASSESSMENT OF SITE

DESCRIPTION OF SELECTED REMEDY

STATUTORY DETERMINATIONS

SPECIAL FINDINGS

ROD DATA CERTIFICATION CHECKLIST

AUTHORIZING SIGNATURES

PART 2: THE DECISION SUMMARY

A, SITE NAME, LOCATION AND BRIEF DESCRIPTION
B. SITE HISTORY AND ENFORCEMENT ACTIVITIES
1. History of Site Activities
2. History of Federal and State Investigations and Removal and Remedial Actions
3. History of CERCLA Enforcement Activities
C. COMMUNITY PARTICIPATION
D. SCOPE AND ROLE OF RESPONSE ACTION
E. SITE CHARACTERISTICS
F. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES
G. SUMMARY OF SITE RISKS
1. Human Health Risks
2. Ecological Risks
3. Basis for Response Action
H. REMEDIATION OBJECTIVES
Record of Decision Version: FINAL
Durham Meadows Superfund Site Date: September 30, 2005

Durham, Connecticut Page 2 of 121



Record of Decision
Table of Contents

DEVELOPMENT AND SCREENING OF ALTERNATIVES

J. DESCRIPTION OF ALTERNATIVES

K. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES
L. THE SELECTED REMEDY

M STATUTORY DETERMINATIONS

N. DOCUMENTATION OF NO SIGNIFICANT CHANGES

O STATE ROLE

APPENDICES

Appendix A: Tables.

Appendix B: Figures.

Appendix C: State of Connecticut Letter of Partial Concurrence

Appendix D: Responsiveness Summary

Appendix E: Glossary of Acronyms

Appendix F: ARARSs Tables

Appendix G: Administrative Record Index

Appendix H: References

Record of Decision Version: FINAL
Durham Meadows Superfund Site Date: September 30, 2005
Durham, Connecticut Page 3 of 121



Record of Decision
Part 1: The Declaration

DECLARATION FOR THE RECORD OF DECISION

Durham Meadows Superfund Site
Durham, Middlesex County, Connecticut
CTD001452093

A. STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the Durham Meadows
Superfund Site (Site), in Durham, Connecticut, which was chosen in accordance with the
Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA),
42 USC § 9601 et seq., as amended by the Superfund Amendments and Reauthorization Act of
1986, and, to the extent practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), 40 CFR Part 300 et seq., as amended. The Director of the Office of
Site Remediation and Restoration has been delegated the authority to approve this Record of
Decision (ROD).

This decision was based on the Administrative Record, which has been developed in
accordance with Section 113(k) of CERCLA, and which is available for review at the Site
repository at the Durham Public Library, 7 Maple Avenue in Durham, CT, and at the United
States Environmental Protection Agency (EPA) Region 1 Office of Site Remediation and
Restoration Records Center in Boston, Massachusetts. The Administrative Record Index in
Appendix G identifies each of the items comprising the Administrative Record upon which the
selection of the remedial action is based.

The State of Connecticut partially concurs with the Selected Remedy:,

B. ASSESSMENT OF THE SITE

The response action selected in this ROD is necessary to protect the public health or welfare or
the environment from actual or threatened releases of hazardous substances into the environment.
C. DESCRIPTION OF THE SELECTED REMEDY

This ROD sets forth the selected remedy for the Durham Meadows Superfund Site. The selected

remedy is a comprehensive remedy which addresses principal Site risks by mitigating all current
and potential future human health risks at the Merriam Manufacturing Company (MMC) Study
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Area, the Durham Manufacturing Company (DMC) Study Area, and the Site-wide Groundwater
Study Area. The MMC Study Area consists of the facility property, and includes the abutting
residential property at 275 Main Street. The DMC Study Area consists of the facility property,
excluding the portion of the property located east of Ball Brook. The Site-wide Groundwater
Study Area consists generally of groundwater in the bedrock aquifer within the limits of the Site,
including the MMC and DMC facilities, as well as residential areas impacted by groundwater
contamination from the source areas.

Soil vapor extraction, and soil excavation and off-site disposal, as well as institutional controls,
shall be implemented at the MMC Study Area such that principal threats in soil and soil vapor
will no longer present an unacceptable risk to current and future residents via ingestion, dermal
contact, or inhalation, and making the MMC Study Area available for reuse as a residential or
industrial/commercial parcel, with certain restrictions to ensure the remedy continues to be
protective of human health and the environment.

Soil excavation and off-site disposal, and institutional controls, shall be implemented at the
DMC Study Area such that principal threats in overburden (shallow) groundwater will no longer
present an unacceptable risk to future construction workers at the DMC Study Area via dermal
contact and nhalation, or to future onsite residents via inhalation. Mass contaminant removal
may also have the additional benefit of reducing overall groundwater contaminant levels over
time; this alternative shall remove source areas to the maximum extent practicable. The DMC
Study Area will be suitable for continued use as an industrial/commercial parcel.

An alternate water supply via connection from the City of Middletown Water Distribution
System, as well as institutional controls, shall be implemented in the Site-wide Groundwater
Study Area such that principal threats in groundwater will no longer present an unacceptable risk
to current and future residents via ingestion, dermal contact, or inhalation. As a contingency
measure, an alternate water supply, via development of and connection to a new groundwater
source, is retained in the event connection to the City of Middletown Water Distribution System
cannot be implemented for administrative or other reasons, or cannot be implemented in a timely
manner. Also included is the interim measure of continued monitoring and filtration, and
provision of bottled water as necessary, of impacted private (mostly residential) wells, and any
other private wells within the Site-wide Groundwater Study Area that come to be impacted by
Site-related contamination, as currently required under state order and state regulations, to ensure
continued protectiveness of human health and the environment until construction of the alternate
water supply portion of the remedy is complete and operational. A technical impracticability
waiver encompasses all areas in the overburden and bedrock aquifers that are currently or
conceivably could be impacted by contamination emanating from the Site. In conjunction with
the alternate water supply, a monitoring network will be implemented to ensure that
contaminated groundwater does not migrate and institutional controls will prevent use of
contaminated groundwater; a contingency remedy of groundwater extraction for hydraulic
containment will be implemented if it is determined that groundwater is migrating beyond the
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technical impracticability zone.

Further delineation of areas posing potential unacceptable indoor air risks on and outside of the
MMC and DMC Study Areas will occur, and further actions may be taken to address such risks
(including, without limitation, sub-slab depressurization systems and institutional controls), such
that low level threats detected in shallow groundwater shall not present an unacceptable risk to
current and future residents via inhalation.

The major components of this remedy are:

e Soil excavation and off-site disposal, in conjunction with seil vapor extraction, at the
MMC Study Area to address risks to human health from contamination in soil and soil
vapor. Excavation of a localized area of surface soil contamination on an adjacent
residential parcel will also occur.

» Excavation and off-site disposal of soil hot spot areas at the DMC Study Area in order to
address risks to human health from contamination in overburden (shallow) groundwater
and to address source contamination.

e Connection to the Middletown Water Distribution System to distribute an altermative
source of public water to all residences currently affected by groundwater contamination
and a buffer zone of residences located near the contaminated area. Development of and
connection to a new groundwater source is retained as a contingency measure in the event
that a connection to the City of Middletown Water Distribution System cannot be
implemented for administrative or other reasons, or cannot be implemented in a timely
manner. Also included is the interim measure of continued monitoring and filtration, and
provision of bottled water as necessary, of impacted private (mostly residential) wells,
and any other private wells within the Site-wide Groundwater Study Area that come to be
impacted by Site-related contamination, as currently required under state order and state
regulations, to ensure continued protectiveness of human health and the environment until
construction of the altemate water supply portion of the remedy is complete and
operational, This alternative addresses current and future risk to human health from
ingestion of contaminated groundwater.

e For the overall area of groundwater contamination, implementation of a monitoring
network for the dissolved plume to ensure no migration of groundwater beyond its current
general boundary.

¢ Contingency to implement a groundwater extraction system for hydraulic containment if
monitoring indicates that the overall plume or source zone is spreading or migrating
beyond its current general boundary.
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+ Implementation of a technical impracticability waiver of the applicable or relevant and
appropriate requirements that would normally require cleanup of the groundwater, since it
18 not technically practicable to clean up the groundwater to drinking water and other
standards in a reasonable amount of time.

» Institutional controls, primarily in the form of Environmental Land Use Restrictions
(ELURSs) as defined in the Connecticut Remediation Standard Regulations (CT RSRs),
and/or by local ordinance, in a variety of areas to prevent unrestricted future use of certain
areas of the Site or use of contaminated groundwater.

¢ Further delineation of areas posing potential indoor air risks on and outside of the MMC
and DMC Study Areas by further characterization, including the collection of shallow
groundwater data. If there are unacceptable risks, then further actions will be taken to
address such risks, including without limitation, sub-slab depressurization systems and
institutional controls on vacant properties or portions of properties, in accordance with
EPA and Connecticut Department of Environmental Protection (CT DEP) requirements.

» Five-year reviews to ensure that the remedy continues to be protective of human health
and the environment.

D. STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with federal
and state requirements that are applicable or relevant and appropriate to the remedial action with
the exception of chemical-specific requirements for overburden and bedrock groundwater which
are waived, is cost-effective, and utilizes permanent solutions and alternative treatment (or
resource recovery) technologies to the maximum extent practicable.

Based on the technical infeasibility of restoring both the overburden and bedrock aquifers in a
reasonable timeframe, EPA concluded that it was impracticable to clean up all contaminated
overburden and bedrock groundwater throughout the Site and at the DMC Study Area in a cost-
effective manner. Thus, the selected remedy does not satisfy the statutory preference for
treatment as a principal element of the remedy. Only the combination of alternatives at the
MMC Study Area partially satisfy the preference for treatment, by implementing soil vapor
extraction to treat volatile organic compounds prior to excavating contaminated soil and
disposing of it off-site.

Because this remedy will result in hazardous substances remaining on-site above levels that
allow for unlimited use and unrestricted exposure (and groundwater and/or land use restrictions
are necessary), a review will be conducted within five years after initiation of remedial action to
ensure that the remedy continues to provide adequate protection of human health and the
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environment. Five-year reviews will continue as fong as waste remains at the Site and unlimited
use is restricted.

E. SPECIAL FINDINGS

Issuance of this ROD embodies specific determinations made by the Director of the Office of
Site Remediation and Restoration pursuant to CERCLA. Under section 121{d)}(4)(C) of
CERCLA, the Director of the Office of Site Remediation and Restoration hereby waives
comphiance with chemical-specific federal and state applicable or relevant and appropriate
requirements (ARARSs) that would normally require restoration of overburden and bedrock
groundwater. Due to the nature of the Durham Meadows Superfund Site, full compliance with
these requirements 1s not technically feasible in a reasonable timeframe.

A portion of the DMC Study Area contains wetlands. Section 404 of the Clean Water Act and
Executive Order 11990 (Protection of Wetlands) require a determination that federal actions
involving dredging and filling activities or activities in wetlands minimize the destruction, loss or
degradation of wetlands and preserve and enhance the natural and beneficial values of wetlands.
EPA has determined that there is no actionable ecological risk at the Site, therefore none of the
cleanup alternatives specifically involves actions to cleanup wetlands areas. EPA has determined
it is unlikely that any of the remedial alternatives will involve activity that will impact wetlands
areas at or around the Site. If, however, as part of future design activities, EPA determines that
there is no practical alternative to conducting work in wetlands, EPA will then minimize
potential harm or avoid adverse effects to the extent practical. Best management practices will
be used to minimize adverse impacts on the wetlands, wildlife and its habitat. Damage to these
wetlands would be mitigated through erosion control measures and proper regrading and
revegetation of the impacted area with indigenous species. If the loss of wetlands areas occurs,
wetlands would be restored or replicated consistent with the requirements of the federal and state
wetlands protection laws.

Portions of the Site also are located within the 100-year floodplain. Executive Order 11988
(Protection of Floodplains) requires a determination of whether federal actions will occur in
floodplains. If work will occur in floodplains, the federal agency must consider alternatives that
avoid adverse impacts to the floodplain. If the only practical altemative requires siting in a
floodplain, the agency must then minimize potential harm to the floodplain. EPA has determined
it is unlikely that any of the remedial alternatives will involve activity that will impact floodplain
areas at or around the Site. If, however, as part of future design activities, EPA determines that
there is no practical alternative to conducting work in floodplains, EPA will then minimize
potential harm and avoid adverse effects to the extent practical. If the loss of floodplain areas
occurs, compensatory flood storage would be provided consistent with the requirements of the
federal and state wetlands protection laws.
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F. ROD DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of this Record of
Decision. Additional information can be found in the Administrative Record file for this Site.

1. Chemicals of concern (COCs) and their respective concentrations

2. Baseline risk represented by the COCs

3. Cleanup levels established for COCs and the basis for the levels

4. Current and future land and ground-water use assumptions used in the baseline

risk assessment and RQD.

5. Land and groundwater use that will be available at the Site as a result of the
selected remedy

0. Estimated capital, operation and maintenance (O&M), and total present worth
costs; discount rate; and the number of years over which the remedy cost
estimates are projected

7. Decisive factor(s) that led to selecting the remedy

G. AUTHORIZING SIGNATURES

This ROD documents the selected remedy for the Durham Meadows Superfund Site. This
remedy was selected by the EPA with partial concurrence of the Connecticut Department of
Environmental Protection.

Concur and recommended for immediate implementation:

U.S. Environmental Protection Agency

By: s Shdlwn Date: 0
Susan Studlien
Director
Office of Site Remediation and Restoration
Region 1

+o
——

20 [05
i
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THE DECISION SUMMARY
A. SITE NAME, LOCATION AND BRIEF DESCRIPTION

Durham Meadows Superfund Site

Durham, Middlesex County, Connecticut
CERCILIS Identification Number CTD001452093
EPA and PRP Lead

The Durham Meadows Superfund Site (Site) 1s located in the Town of Durham, Middlesex
County, Connecticut, and includes an area of groundwater contamination generally centered on
Main Street. The Site includes historic Main Street in Durham center, and contains industrial
and residential properties. The Site is generally bounded by Talcott Lane to the north; Brick
Lane, Ball Brook and Allyn Brook to the East; Allyn Brook to the south; and wetlands west of
Mapie Avenue to the west.

The Site 1s centered around the Durham Manufacturing Company (DMC), a currently operating
manufacturing facility located at 201 Main Street, and the former location of Merriam
Manufacturing Company, Inc. (MMC) at 281 Main Street. Both companies manufactured metal
cabinets, boxes and other items. The companies’ past disposal of wastewater in lagoons or
sludge drying beds, spills at both facilities, and inadequate drum storage practices at MMC,
among other things, contributed to the contamination at each facility and in the overall area of
groundwater surrounding both facilities. Contamination from volatile orgamc compounds
(VOCs) has been detected in soil and groundwater on both industrial properties, as well as in
residential drinking water wells surrounding the MMC and DMC facilities.

A more complete description of the Site can be found in Section 1.0 of the Remedial
Investigation Report (Metcalf & Eddy, June 2005).

B. SITE HISTORY AND ENFORCEMENT ACTIVITIES
1. History of Site Activities

Merriam Manufacturing Company, Inc. (MMC) was established in 1851 at the 281 Main Street
location in Durham, Connecticut. MMC manufactured metal products, including displays, boxes
and cases, by pressing, breaking and welding sheet metal that was then degreased, painted and
assembled. Beginning in 1940, the plant used trichloroethene (also known as trichloroethylene,
or TCE) to clean boxes prior to painting. In 1953, the plant installed new equipment including a
“water-wash degreaser.” In 1974, the plant was using TCE, 1,1,1-trichloroethane (also known as
1,1,1-TCA, or TCA), and methylene chloride in vapor degreasers. A 600-gallon vapor degreaser
was used from 1975 to 1986, and a 2,300-gallon vapor degreaser was used from 1978 to 1993,
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Floor drains were reportedly located in the vicinity of the degreasers, and various solvents were
stored in above-ground storage tanks near the loading dock area. Additionally, MMC used
tetrachlorocthene (also known as tetrachloroethylene, perchloroethylene, or PCE) as early as the
1940s, and used toluene as a solvent in the painting process.

Beginning in 1953, the wash water from the box cleaning operation drained to an on-site septic
system. From 1973 unti] at least 1978, this wash water was discharged into two wastewater
lagoons constructed at the facility. This wastewater contained water mixed with oil.

A liquid, enamel-based paint was applied to degreased metals in paint booths, and excess paint
was discharged to on-site lagoons located at the rear of the property. Other solvents were used in
the painting process, including toluene as a paint thinner from 1940-1993. Between 1940 and
1973, wastewater from the painting operations drained to the ground along the north side of the
building. From 1973 to 1982, paint waste was drained into the two wastewater lagoons
constructed at the facility. This wastewater was composed of water and residue from the paint
spray operations. Afier 1982, wastes generated from Merriam's operations were either eliminated
or collected and stored in drums. These drums were then disposed of off-site.

In addition, a number of leaks and spills occurred during MMC operations, including at the
former drum storage area and the loading dock area. In November of 1981, CT DEP discovered
violations of the Resource Conservation and Recovery Act (RCRA) at the MMC facility,
including mislabeled, leaking waste drums, and storage of drums without proper containment.
One hundred improperly labeled containers were stored on asphalt without a berm or drain. Two
drums were leaking, and there was evidence of prior spills.

In March 1998, the bulk of the factory was destroyed by fire, leaving only a small warehouse
building towards the rear of the property.

After the fire, an old underground storage tank used for heating oi! was discovered at the
Merriam property. Merriam hired a contractor to pump out the contents of the tank and, in late
1999 and early 2000, Mermam removed the tank and associated contaminated soil pursuant to a
Connecticut Notice of Violation. This work reportedly resulted in the excavation and off-site
disposal of approximately 120 to 130 tons of soil contaminated with oil.

The Durham Manufacturing Company (DMC) was established in 1922 at 201 and 203R Main
Street in Durham, Connecticut. Three main buildings, including an office building and two
manufacturing buildings, are currently located on the property. DMC also manufactures metal
boxes and displays, and has used various solvents during its operations, including TCE (from the
1940s through the present), 1,1,1-TCA (from 1973-1976), and methylene chloride (used from
1976 through the present).

In 1951, DMC instalied a 750-gallon settling tank to receive wastewater and paint sludge from
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wet paint spray booths and a caustic stripper tank. Approximately 500 gallons per year of sludge
were pumped from the tank. Supernatant in the tank was discharged into an on-site “ditch.”
Approximately 1,200 gallons of water per week moved through the settling tank to the “diich” as
a result of cleaning operations of the wet paint spray booths. In 1974, DMC replaced the 750-
gallon tank with a §,000-gallon tank, which continued to receive wastewater and sludge from the
wet paint spray booths and caustic stripper. Water was eventually drained into an on-site
leaching field.

From approximately 1974 through 1978, DMC used unlined sludge drying beds in its wastewater
treatment operations. Accumulated paint sludge from the settling tank was directed into one of
two drying beds approximately twice a year. The sludge was dug out of the drying beds by hand
approximately once a year, drummed, and taken to the Durham/Middlefield landfill for disposal.
An on-site aeration pond was constructed in 1960 to receive non-contact cooling water from the
degreasing and spot-welding operations, and storm water from drains located around the parking
lot and roof. In 1982-1983, an aeration system was installed in the pond.

In 1982, solvent usage was approximately 1,000 gallons per month, and the wastewater stream
was approximately 4,000 gallons per month.

Based on analytical data from an extraction well “EX-6" on the DMC property, it appears that a
methylene chloride spill may have occurred in the area sometime in the mid-1990’s. Analytical
data provided in a draft work plan for remedial investigation work by DMC’s contractor
Leggette, Brashears & Graham (LB&G) indicates that methylene chloride detections in EX-6
increased from 168 parts per billion (ppb, or ug/L) on May 3, 1995, to 2,977,000 ppb on August
15, 1995.

A more detailed description of the Site history can be found in Section 1.0 of the Remedial
Investigation Report.

2. History of Federal and State Investigations and Removal and Remedial Actions

In 1970, a drinking water sample taken from the Frank W. Strong Middle School (Strong
School), located at 191 Main Street, south of and adjacent to the DMC property, was found to
contain PCE and chloroform. Wastewater located in an “open pit” at DMC was observed
approximately 550 feet north of the school’s well location, and samples collected from the DMC
pit and from Ball Brook reportedly contained PCE. Chloroform was also detected in an “open
seepage area of discharge” at the rear of MMC and in a ditch leading from the rear of the
property toward Ball Brook.

In 1982, in response to complaints of possibly contaminated drinking water, the Connecticut
Department of Environmental Protection (CT DEP) began testing drinking water wells of
residences near MMC and DMC along Main Street. CT DEP detected VOCs in a number of
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wells, including TCE, 1,1,1-TCA, PCE and methylene chloride. A number of wells had
contaminant levels above the Maximum Contaminant Levels (MCLs} set by the federal Safe
Drinking Water Act.

Under CT DEP Water Supply orders, MMC and DMC installed carbon filters on impacted
residential wells. Since then, the two companies have monitored and maintained up to 38 filtered
wells on at least a quarterly basis. Currently, DMC is responsible for servicing 14 of these wells.
MMC was responsible for servicing 24 of these wells, but the company ceased these activities in
late 2004; CT DEP has taken over monitoring and maintenance of these locations,

Regional School District #13 was maintaining and monitoring filters at the Strong School at 191
Main Street in Durham until August 2004, when it connected to a well system at the Coginchaug
Regional High and Korn Elementary Schools (to the east, and not impacted by the Site). The
well located at 191 Main Street has been secaled and can no longer be used.

EPA discovered 1,4-dioxane in 2003-2004 in wells at MMC, DMC, and at a number of
residences. Because this compound is not effectively captured by the current carbon filters, CT
DEP is supplying bottled water for drinking to several affected homes in the northern portion of
the Site, and requires monitoring for this compound at a number of residences throughout the
Site.

EPA’s contractor prepared a Removal Program Site Investigation in September 1989, and EPA’s
Removal Program performed assessments in July 1990 and July 1992, however, no removal
actions have been conducted at the Site to date.

A brief summary of the federal and state Site investigations and enforcement actions conducted
to date under CERCLA and other environmental authorities is provided below.

Date Event

October 24, 1972 CT DEP Polluticn Abatement Orders No. 1082 and 1083 to MMC
requiring construction of wastewater lagoons. (Modified on May 22,
1973, and again on August 20, 1973.)

June 30, 1980 CT DEP Hazardous Materials Management Unit Inspection at DMC.
November 30, 1981 | CT DEP Site Investigation at MMC.

February 11, 1982 CT DEP Pollution Abatement Order No. 3209 to DMC, requiring DMC to
perform investigations and propose remedial action for its own facility.

March 2, 1982 CT DEP Complaint Report received regarding MMC.
Early 1982 CT DEP Groundwater Survey at MMC.
July 12, 1982 CT DEP Pollution Abatement Order No. 3299 to MMC, requiring MMC

to perform investigations and propose remedial action for its own facility.
August 24, 1982 EPA and CT DEP follow-up site inspection at MMC.

i October 1982 Leggette, Brashears & Graham Groundwater Quality Investigation for
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DMC reports groundwater contamination on the property.

December 10, 1982

CT DEP Water Supply Order No. 3332 to MMC (modified on QOctober 19,
1983), requiring provision of potable water and monitoring of residences.

December 10, 1982

CT DEP Water Supply Order No. 3334 to DMC (modified on June 1,
1983, June 28, 1983, and April 4, 1984), requiring provision of potable
water and monitoring of residences.

January 4, 1983

EPA Administrative Compliance Order and Abatement of Penalties to
MMC, ordering compliance with a number of RCRA provisions.

January 1983

Roux Associates, Groundwater Investigation for MMC reports so1l and
groundwater contamination on the property.

March 16, 1983

EPA Perimeter Survey at DMC.

May 12, 1983

CT DEP Water Supply Order No. 3462 to MMC (modified October 19,
1983).

March 8, 1984

CT DEP Water Supply Order No. 3680 to MMC.

March 20, 1984

CT DEP Site Inspection at MMC.

March 20, 1984

CT DEP Preliminary Assessment at MMC.

Midyear, 1984

EPA Site Inspection at MMC.

January 30, 1985

EPA Notice of Violation of Consent Agreement and Order to MMC for
delays in constructing site security.

September 25, 1985

EPA Final Site Inspection Report at MMC.

November 13, 1985

EPA Hazard Ranking System Document.

August 10, 1987

Stipulated Judgment entered in Hartford Superior Court requiring MMC
to monitor for VOCs and bacteria, and maintain carbon filtration systems
at designated locations. Penalties to be imposed for any non-compliance.
Docket No. CV83-0285138S.

September 1988

Roux Associates Site Investigation for MMC, includes installation of
monitoring wells, and provides additional information on groundwater
coutamination and potential source areas on the MMC facility.

March 28, 1989

CT DEP Pollution Abatement Order No. 4806 and Water Supply Order
No. 4805 to MMC.

October 4, 1989

EPA lists Durham Meadows Superfund Site on the National Priorities
List.

November 22, 1989

CT DEP Consent Order No. 4891 with MMC for supply of potable water
and monitoring at residences.

December 27, 1989

CT DEP fines MMC for failure to submit plan for maintenance and
monitoring carbon filtration systems.

January 22, 1990

Roux Associates Phase II Site Investigation for MMC, includes pumping
tests.

June 20, 1990

Roux Associates Addendum to Phase II Site Investigation for MMC,

October 7, 1991

Amendment to August 10, 1987 Stipulated Judgment, Docket No. CV83-
02851388,
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October 7, 1991

Stipulated Judgment entered in Hartford Superior Court requiring MMC
to comply with Pollution Abatement Orders Nos. 3299 and 4806. Allan
Adams fined $150,000 for non-compliance with these Orders. Docket No.
CV87-0334095,

September 1992

Haley & Aldrich Soil Gas Survey for MMC, identifies areas impacted by
VOCs.

July 1993

EPA’s contractor Metcalf & Eddy (M&E) performs surface water &
sediment sampling. Under agreement with EPA, U.S. Geological Survey
{(USGS) performs borehole geophysics.

January 10, 1994

Leggette, Brashears & Graham completes Summary of Subsurface
Investigations, Durham Manufacturing Company, Durham, Connecticut
for DMC, reports on soil, groundwater, and soil vapor sampling.

April 1994 EPA’s contractor M&E completes Data Summary Report for START
Initiative.

April 1995 Agency for Toxic Substances & Disease Registry health consultation
addressing private well monitoring,

1995 USGS completes Geohydrology and Water Quality of the Durham Center
Area, Durham, Connecticut,

July 7, 1997 EPA and DMC enter into an Administrative Order by Consent for a

Remedial Investigation/Feasibility Study and Other Work at the Durham
Meadows Superfund Siie.

September 1957

Leggette, Brashears & Graham submits Draft Work Plan for Conducting
the Remedial Investigation and Feasibility Study, Durham Meadows
Superfund Site, Durham, Connecticut for DMC.

March 1998

The bulk of MMC’s facility is destroyed in a fire.

April & October
1998

EPA and DMC contractors and personnel conduct two rounds of sampling
of untreated groundwater in a total of approximately 80 private wells.

November 1998

EPA’s contractor, Lockheed Martin, conducts additional surface water and
sediment sampling, and other field activities to investigate ecological risk
at the Site.

December 1998

DMC conducts field investigations on its property.

August 1999

Leggette, Brashears & Graham submits Draft Data Report, Durham
Meadows Superfund Site, Durham, Connecticut for DMC.

September 1999

Agency for Toxic Substances & Disease Registry health consultation
regarding 1998 monitoring results.

May — June 2003

EPA’s contractor, M&E, conducts field investigations at the MMC
Toperty.

December 2003 — EPA conducts additional residential well sampling to investigate the
June 2004 presence of a newly identified contaminant, 1,4-dioxane.
2004 CT DEP requires 1,4-dioxane be added to monitoring for certain homes.

Several homes are provided with bottled water for drinking due to 1,4-
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dioxane movement through existing carbon filters.

2004 MMC ceases monitoring and filtration of affected homes surrounding its
property. CT DEP takes over this work.

2005 Leggette, Brashears & Graham submits Draft Remedial Investigation
Report for DMC.

May 2005 EPA conducts soil vapor and indoor air sampling at a limited number of
homes in the area.

June 2005 EPA finalizes R1, FS, and Technical Impracticability Evaluation Reports.

3. History of CERCLA Enforcement Activities

EPA began conducting search work for responsible parties in 1990. In 1993, this work was
supplemented with a broader effort to determine if there were other sources of groundwater
contamination beyond the MMC and DMC facilities. In December 1993, EPA sent CERCLA
Section 104 Information Request letters to DMC and MMC. Both facilities responded with
separate submissions in January and February 1994, EPA also sent an Information Request letter
to the Town of Durham regarding past activities at the Strong School property at 191 Main
Street. EPA notified three parties of their potential liability with respect to the Site: the Durham
Manufacturing Company (DMC), Merriam Manufacturing Company (MMC), and Allan E.
Adams (Mr. Adams), as president and owner of MMC.

On September 1, 1995, EPA sent Special Notice letters to the three potentially responsible parties
(PRPs) to commence negotiations regarding the performance of a Remedial Investigation and
Feasibility Study (RI/FS) at the Site. Substantial negotiations occurred with all PRPs, including
the development of a specific technical scope of work for the RI/FS for the Site. In October
1996, MMC and Mr. Adams notified EPA of their inability to continue negotiating based on
certain conditions, and EPA formally ceased negotiations with these parties. EPA continued
negotiating with DMC, and in June 1997, EPA and DMC entered into an Administrative Order
by Consent (AQC) for the RI'FS. The AOC became effective on July 7, 1997, Pursuant to the
AQC, DMC agreed to perform RI/FS work on its own facility and in the southern portion of the
groundwater plume. EPA agreed to perform RI/FS work on the MMC facility and in the
northern portion of the groundwater plume.

In February 2005, EPA took over all remaining work to draft the RI/FS for the entire Site, and
issued Draft Final Risk Assessment, RI, FS and Technical Impracticability Evaluation Reports on
June 30, 2005. During the public comment period, DMC provided comments on the remedy
selection for this Site. The written comments are included in the Administrative Record.

Record of Decision Version: FINAL
Burham Meadows Superfund Site Date; September 30, 2005
Durham, Connecticut Page 16 of 121




Record of Decision
Part 2: The Decision Summary

C. COMMUNITY PARTICIPATION

Throughout the Site's history, CT DEP has continued to require filtering and monitoring of up to
38 impacted private wells. CT DEP serves as the primary point of contact for these efforts.
Until recently, community concern and involvement regarding EPA efforts at the Site has been
relatively low. EPA kept the community and other interested parties apprised of Site activities
through fact sheets and press releases. Below is a brief chronology of the significant public
outreach efforts.

* In March 1994, EPA held an informational meeting with representatives of the Town of
Durham to discuss the Site.

¢ InJune 1994, EPA established a local public information repository at the Durham
Public Library in Durham.

¢ In January 1998, EPA released a fact sheet describing the Superfund process and plans
for the Durham Meadows Site.

¢ InMay 2003, EPA released a fact sheet describing investigations to be conducted at the
former location of MMC,

¢ InMarch 2004, EPA released a fact sheet regarding 1,4-Dioxane, a newly identified
contaminant discovered in groundwater in certain residential drinking water wells.

¢ In June 2004, EPA released another fact sheet regarding 1,4-Dioxane, and describing
upcoming plans to sample for this contaminant at approximately 80 residential wells in
the area.

¢ In April 2005, EPA released a fact sheet describing upcoming efforts to evaluate soil
gas and indoor air at a limited number of locations at the Site.

¢ On July 1, 2005, EPA sent Draft Final versions of the Remedial Investigation Report,
the Feasibility Study Report, and the Technical Impracticability Evaluation Report to
the public information repository at the Durham Public Library.

e OnJuly 7, 2005, EPA issued a press release providing a brief analysis of the Proposed
Plan, and outlining the public comment period schedule.

¢  On July 7, 2005, EPA released a one-page mailing inviting the public to attend the
public information meeting and public hearing on the Proposed Plan.
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e On July 9, 2005, EPA published a public notice and brief analysis of the Proposed Plan
in The Middletown Press and announcing the availability of the plan and supporting
documents beginning July 13 at public information repositories at the Durham Public
Library and at EPA’s office in Boston, Massachusetts. The public notice stated that the
Proposed Plan included notice of a technical impracticability waiver for federal and
state requirements that would normally require cleanup of groundwater to meet drinking
water standards. The Proposed Plan also included notice of a potential determination,
and solicited comment on the proposed determination, to minimize destruction, loss or
degradation of wetlands pursuant to Section 404 of the Clean Water Act and Executive
Order 11990 (Protection of Wetlands), should work in wetlands areas be required, as
well as the proposed determination to minimize potential harm and avoid adverse
effects to the floodplain pursuant to Executive Order 11988 (Protection of Floodplains)
should work in floodplain areas be required. Additionally, the Proposed Plan notified
the public of the availability of a Draft Reuse Assessment as part of the Site
Administrative Record, and solicited comments on this document.

*  OnJuly 12, 2005, EPA made the Proposed Plan and administrative record available for
public review at EPA’s office in Boston and at the Durham Public Library. The
Durham Public Library continues to be the primary information repository for local
residents and will be kept up to date by EPA.

¢ On July 12, 2005, EPA held a public meeting to discuss the results of the Remedial
Investigation and the cleanup alternatives presented in the Feasibility Study and to
present the Agency's Proposed Plan to a broad community. At this meeting,
representatives from EPA and CT DEP answered questions from the public.

» From July 13, 2005 to August 12, 2005, the Agency held a 30 day public comment
period to accept public comment on the alternatives presented in the Feasibility Study
and the Proposed Plan and on any other documents previously released to the public.

¢ On July 15, 2005, EPA mailed copies of the Proposed Plan to the entire mailing list
(approximately 400 local residents).

* On July 26, 2005, EPA issued a press release regarding the upcoming public hearing to
discuss the Proposed Plan and accept any oral comments.

*  On July 28, 2005, the Agency held a public hearing to discuss the Proposed Plan and to
accept any oral comments. A transcript of this meeting and the comments and the
Agency's response to comments are included in the Responsiveness Summary,
Appendix D of this Record of Decision.
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D. SCOPE AND ROLE OF RESPONSE ACTION

For purposes of remedial investigations and remedy selection, the Site is divided into three Study
Areas: the MMC Study Area, the DMC Study Area, and the Site-wide Groundwater Study Area.
The selected remedy was developed by combining components of cleanup for each Study Area to
obtain a comprehensive approach for Site remediation.

In summary, for the MMC Study Area, the remedy provides a combination of soil vapor
extraction and soil excavation and off-site disposal to prevent exposure to contaminated soil and
soil vapor, and institutional controls to prevent any future use of the site that may result in
exposure to contaminants. For the DMC Study Area, the remedy provides for soil excavation
and off-site disposal to prevent exposure to contaminated overburden groundwater and for source
reduction, in conjunction with institutional controls to prevent future exposure by construction
workers or future residents. The remedy provides for the provision of an alternate water supply
to area residents in order to prevent exposure to contaminated groundwater.

It 1s not technically practicable to clean up the groundwater in overburden or bedrock in a
reasonable timeframe, therefore the remedy provides for monitoring only, with a contingency to
implement an alternative of groundwater extraction for hydraulic containment if it is determined
that the overall plume or source zone is spreading or migrating beyond its current general
boundary. The groundwater portions of the remedy are being implemented in conjunction with a
technical impracticability waiver of the applicable or relevant and appropriate environmental
requirements (ARARs) that would normally require cleanup of the groundwater to meet drinking
water and other standards. Institutional controls are also required to prohibit future use of
groundwater in this area.

Based upon the potential future indoor air risks found at both the MMC and DMC Study Areas,
there is a potential, at other locations, for current or future exposures through volatilization of
organic compounds. During remedial design there will be further delineation of the area posing
potential indoor air risks on or outside of the MMC and DMC Study Areas by further
characterization, including the collection of shallow groundwater data. If there are unacceptable
risks, then further actions will be taken to address such risks, including without limitation, sub-
slab depressurization systems and institutional controls on vacant properties or portions of
propetties, in accordance with EPA and CT DEP requirements.

The principal and low-level threats that this ROD addresses are summarized in Table 1.
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E. SITE CHARACTERISTICS

Section 1.0 of the Feasibility Study contains an overview of the Remedial Investigation. The
significant findings of the Remedial Investigation are summarized below.

The Conceptual Site Mode! (CSM) for soil, groundwater, soil vapor, indoor and outdoor air,
surface water, and sediment at the Site is provided in Figure 1. The CSM is a three-dimensional
"picture” of Site conditions that illustrates contaminant sources, release mechanisms, exposure
pathways, migration routes, and potential human and ecological receptors. It documents current
and potential future Site conditions and shows what is known about human and environmental
exposure through contaminant release and migration to potential receptors. The risk assessment
and response actions for seil, groundwater, and indoor air for the Site are based on this CSM.

1. Site Setting, Geology, and Hydrogeology

The Durham Meadows Superfund Site is located in Durham, Middlesex County, Connecticut
(Figure 2). The Site consists of an area of groundwater contamination (approximately 100 acres)
generally centered along Main Street in Durham and encompassing the DMC and MMC
facilities. The companies’ past activities contributed to the contamination at each facility and in
the overall area of groundwater surrounding both facilities. Contamination from VOCs has been
detected in soil and groundwater on both industrial properties, as well as in residential drinking
water wells surrounding the MMC and DMC facilities. The Site is located within a Historic
District, established by a Town Ordinance. [Town of Durham, 2003b].

For purposes of remedial investigation and remedy selection, the Site is divided into three Study
Areas: the MMC Study Area, the DMC Study Area, and the Site-wide Groundwater Study Area.
The MMC Study Area consists of the facility property, and includes the abutting residential
property at 275 Main Street. The DMC Study Area consists of the facility property, excluding
the portion of the property located east of Ball Brook. The Site-wide Groundwater Study Area
consists generally of groundwater in the bedrock aquifer within the limits of the Site, including
the MMC and DMC facilities, as well as residential areas impacted by groundwater
contamination from the source areas. The Site-wide Groundwater Study Area also includes the
Strong School, 168 Main Street, and 174 Main Street, where VOC levels in drinking water wells
are generally higher than in other areas.

The Town of Durham, Connecticut lies within the Connecticut Valley Lowland in south central
Connecticut. Two glacial advances deposited and reworked the overburden till and outwash
deposits found in this region. Bedrock underlying the Study Area is the Jurassic age Portland
Formation, which was deposited in a late Triassic, early Jurassic age rift basin [USGS, 1995].
The Portland Formation has a strike slightly west of north and dips gently eastward at
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approximately 3 degrees at the MMC site and approximately 5 degrees at the DMC site. It is
comprised of well-consolidated sandstone, siltstone, shale, and conglomerate with low primary
(intergranular) porosity and hydraulic conductivity. Secondary porosity and hydraulic
conductivity due to fractures, joints, and separations along bedding planes make the bedrock a
viable aquifer.

This ROD is partitioned between the Study Areas. Previous investigations have included
components of one or more Study Areas, resulting in some overlap in the discussion of each

Study Area. The Study Areas are shown in Figure 2.

MMC Study Area Geology and Hydrogeology

The MMC Study Area includes two parcels, where the former MMC plant was located, and a
third parcel on which the residence at 275 Main Street is located. The three parcels measure
approximately 3.86 acres in total. The MMC Study Area is depicted in Figure 3, which shows
the approximate locations of former and current site features. These site features include the
former and remaining portion of the building, former lagoon areas, a former drum storage area,
former underground storage tanks (USTs), current propane aboveground storage tanks, and
current metal scrap and drum storage arcas. Also shown are the locations of former degreascrs
and former paint booths within the facility buildings, a former water supply well (present but not
in use), a former drywell, and a former fuel o1l tank within the loading dock area.

The MMC Study Area is relatively level, with a slope to the east that starts approximately 100
feet behind the remaining building and e¢ast of Main Street. Overland runoff flows generally to
the east off the sloped area at the rear of the property into the floodplain of Bail Brook. Ball
Brook flows across the property along the northeast corner. This is the closest Ball Brock passes
to the Study Area before flowing further east. The MMC Study Area has no ponds situated
within the property boundary, although vernal pools may exist near Ball Brook. There are no
wetlands on the MMC Study Area.

The MMC Study Area is underlain by one to two feet of fill and 10 to 25 feet of glacial till. This
was determined from soil borings drilled in 2003 by M&E and from borings by Roux Associates
from 1988 to 1990. In the area of the building that partially bumed down (leaving only the rear
section intact), the depth of fill is several feet deeper. Soil borings drilled during May and June
of 2003 indicated refusal depths between 11 and 24 feet below ground surface (bgs). Refusal
depths were deeper to the west-northwest and shallower to the east-southeast [M&E, 2005a
Draft Final R1}.

During RI activities in May and June 2003 at MMC Study Area, overburden groundwater was
rarely encountered. In several wells, a perched layer of groundwater was observed locally, but a
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laterally extensive perching layer could not be confirmed [M&E, 2005a). A discussion of
bedrock and bedrock groundwater beneath the MMC Study Area is included within the Site-wide
Groundwater Study Area discussion.

DMC Study Area Geology and Hydrogeology

The DMC Study Area mainly consists of buildings and asphalt, with some grassy areas along the
northern border and the eastern portion of the property. The DMC Study Area measures
approximately 10.5 acres, and is currently occupied by three main buildings, including an office
building and two manufacturing buildings. Current major property features include septic system
leach fields, a propane tank, a cooling tower, a “burn-off oven,” materials towers, degreasers and
an associated degreaser tank, paved parking areas, an aeration pond, and wetland areas (Figure
4). For the purposes of remedial investigations, the DMC Study Area does not include a portion
of the DMC property located east of Ball Brook. This area has not historically been used for
operations or disposal. A portion of the DMC Study Area along Ball Brook is located within the
100-year floodplain. Three production wells are currently used by DMC for withdrawal of
bedrock groundwater [USEPA, 2002a; CTDEP, 2001].

The DMC Study Area is underlain by one to two feet of fill and 10 to 20 feet of low permeability
tiil over bedrock, as determined from multiple soil borings and monitoring well instaliations
within the till overburden conducted by Leggette, Brashears, & Graham, Inc (LB&G) [LB&G,
1982; LB&G, 1994]. The DMC Study Area topography slopes somewhat steeply to the east.
Surface drainage on the DMC property is from west to east, draining to Ball Brook [LB&G,
1982]. Overall, there appears to be slightly greater saturated thickness on the eastern portion of
the site, which is both lower in elevation and closer to wetlands. Information on bedrock and
bedrock groundwater beneath the DMC Study Area is included within the Site-wide
Groundwater Study Area discussion.

The DMC Study Area contains one man-made surface water pond (referred to as the “aeration
pond” or “cooling water pond”). The pond is located on the eastern portion of the property
{behind the manufacturing facility). The pond was constructed in 1960 to serve as a holding
pond for cooling water. In 1982/1983 an aeration system was added to the pond. The pond may
also be connected to trench drains (also called curtain drains) on the property. The pond is
currently used to aerate groundwater pumped from DMC Well No. 2. Ball Brook, which lies
approximately 60 feet east of the aeration pond, flows south through the Study Area to Hersig
Brook [USGS, 1995; LB&G, 1999].

Site-wide Groundwater Study Area Geology and Hydrogeology

The Site-wide Groundwater Study Area is comprised of the groundwater found in the fractured

Record of Decision Versian: FINAL
Durham Meadows Superfund Site Date: September 30, 2005
Durham, Connecticut Page 22 of 121



Record of Decision
Part 2: The Decision Summary

bedrock aquifer throughout the Durham Meadows Superfund Site. The area included in the Site-
wide Groundwater Study Area is depicted on Figure 5, which shows residential properties that
have histonically been sampled as part of investigation efforts by MMC and DMC.

According to Connecticut groundwater classification maps, the Site is located in type GA
aquifer. Designated uses of GA-classified groundwater aquifers include existing private and
potential public or private supplies of water suitable for drinking without treatment and base flow
for hydraulically connected surface water bodies [CTDEP, 2005a]. Residences and commercial
and manufacturing facilities throughout the Site have individual water supply wells for potable
water and septic systems for waste disposal. There is no public water supply or sanitary sewer
system in the Site-wide Groundwater Study Area. Waste fluids disposed to septic systems may
migrate into the overburden till and the bedrock aquifer.

Three hydrogeologic units can be found near the Study Area: stratified drift (sands/gravels/
fines), till, and sedimentary bedrock belonging to the Portland Formation. Stratified drift
deposits are found in the valleys to the west and east of the Site. These deposits are
predominantly fine-grained glaciolacustrine sediments having low permeability. The glacial till
is also a low permeability unit, which is found overlying the bedrock throughout the Study Area.
The bedrock unit that underlies Durham, Connecticut serves as the main source of water for the
Durham area. It has a low primary porosity (approximately 6%) with little or no hydraulic
conductivity in the rock matrix. The hydraulic conductivity of the till is low, but it is an
important hydrologic unit serving as a conduit between the ground surface and the fractured
bedrock aquifer below. Recharge to all three hydrogeologic units 1s primarily from precipitation,
approximately 52 inches yearly from a thirty year average (1971-2000) [NOAA, 2002]. Annual
recharge to the three hydrogeologic units has been estimated at approximately 23 inches for
stratified dnft and 8 inches for the till and bedrock units [USGS, 1995].

The dominant fracture trend in the area strikes northeasterly and the fractures dip steeply toward
the northwest and southeast. Less common, secondary fracture sets were identified striking north
and also east-northeast. Fracture densities in the bedrock at the MMC and DMC Study Areas
were approximately two to four fractures per 100 feet, based upon borehole geophysics
conducted by USGS [USGS, 1995]. However, MMC monitoring wells MW-2 and MW-3
averaged approximately eight to ten fractures within the top 100 feet of bedrock.

The Ball Brook fault, a northeast-striking western-dipping normal fault, cuts directly through the
Site near DMC. USGS geophysical logs indicate that the Ball Brook fault intersects DMC Well
No. 2 at approximately 200 feet bgs [USGS, 1995]. DMC Well No. 2 is capable of 100 gpm
pumping rates, probably due to the higher hydraulic conductivity in the fracture zone. However,
anecdotal information suggests that nearby wells ran dry when DMC Well No. 2 was pumped at
100 gpm. The well is currently pumped at approximately 20 gpm.
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2. Nature and Distribution of Contamination

This section describes the nature and distnbution of contamination in surface soil, subsurface
soil, soil vapor, overburden groundwater, surface water and sediments, and evidence of a source
of Dense Non-aqueous Phase Liquid (DNAPL), as determined by the RI [M&E, 2005a].

Principal threat wastes are those source materials considered to be highly toxic or highly mobile
which generally cannot be contained in a reliable manner or would present a significant risk to
human health or the environment should exposure eccur. The manner in which principal threats
are addressed generally will determine whether the statutory preference for treaiment as a
principal element 1s satisfied. Wastes generally considered to be principal threats are liquid,
mobile and/or highly-toxic source material.

Low-level threat wastes are those source materials that generally can be reliably contained and
that would present only a low risk in the event of exposure. Wastes that generally considered to
be low-Jevel threat wastes include non-mobile contaminated source material of low to moderate
toxicity, surface soil containing chemicals of concern that are relatively immobile in air or
groundwater, low leachability contaminants or low toxicity source material,

A summary of contaminants and their distribution at the Site is provided in Table 1.

As discussed in Section 4.0 of the RI report [M&E, 2005a), a method based on converging lines
of evidence was used to assess whether DNAPL is likely to be present in the subsurface within
the MMC, DMC, and Site-wide Groundwater Study Areas. The method of assessment is based
primarily upon an approach outlined by Kueper et al. [Kueper et al, 2003], using criteria
established in the industry for evaluating the presence of DNAPL. DNAPL has not been directly
observed within any of the Study Areas. Soil, soil gas, and groundwater contaminant
concentrations generally do not support a conclusive determination that DNAPL may be present,
with the exception of overburden groundwater at the DMC Study Area, where historic
concentrations are well above the 1% aqueous phase solubility for several chlorinated VOCs.
However, given the complex hydrogeologic environment of the site and other factors such as
deep open hole monitoring wells that may dilute groundwater within these wells, this criterion
has limited applicability. History of solvent usage and plume behavior are more accurate
indicators at this site. Past manufacturing activities included the use of chlorinated solvents that
were likely released to the environment. If released in a pure phase, these solvents tend to sink
into the subsurface as a DNAPL where they spread vertically and horizontally. DNAPL will
reside in unsaturated and saturated media as either residual contamination (discontinuous ganglia
blobs in porous or fractured media) or as pooled DNAPL above fine-grained layers or fractured
media where the entry pressure prevents further migration in the subsurface. Both residual and
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pooled DNAPL will slowly dissolve causing a persistent source of dissolved phase
contamination. Chlorinated solvents including methylene chloride, xylene, (1,1,1-TCA),
trichloroethene (TCE), and tetrachloroethene (PCE) were used in the manufacturing processes
occurring in the MMC and DMC Study Areas during different periods of operation, and are
common sources of DNAPL.

In addition to past solvent use, evidence of the presence of DNAPL within each Study Area
includes the detection of dissolved contaminants m bedrock groundwater contamination over
many years (greater than 30} coupled with the plumes extending from source areas near both
MMC and DMC. The persistence of the bedrock contamination, as well as the continued
presence of groundwater contamination at the source areas, is indicative of a stable source of
contamination such as DNAPL. Further evidence of DNAPL is discussed in the RI [M&E,
2005a].

Nature and Extent of Contamination at MMC Study Area

Based on historical information, the primary source of contamination is believed to be volatile
organic compounds (VOCs) related to chlorinated solvents released or spilled from MMC
operations. VOCs have been encountered in soil samples and soil vapor samples from several
locations within the MMC Study Area. TCE was detected most frequently and at the highest
concentrations. VOCs were not detected in surface soils at the background sampling locations.
Based on soil vapor surveys, the estimated extent of VOC concentrations (particularly TCE,
PCE, and 1,1,1-TCA) in soil vapor includes the area of the former degreaser, the former loading
dock, and the former drum storage area.

Semi-volatile organic compounds (SVQOCs) and extractable petroleum hydrocarbons were
detected in most surface and subsurface soil samples, with the highest concentrations occurring
in the surface soils. SVOCs were also detected in the background surface soil samples. Metal
concentrations above background levels were detected in all soil samples. Several metals were
also detected 1n the Synthetic Precipitation Leaching Procedure (SPLP) analysis. Vehicle usage
and paving around the former building, including a portion of the adjacent residential property
that was used for parking, may have contributed incidental concentrations of petroleum-related
compounds. Highly cracked and weathered asphalt is found in the former parking areas. Other
sources of petroleum hydrocarbons and metals in soils may include the building fire which
destroyed the onginal section of the MMC building and topsoil placed to cover the remnants of
the fire. Residual ash and debris likely related to the building fire and non-native soil fill are
located across the surface of the Study Area.

There is no permanent overburden groundwater table in the MMC Study Area. Chlorinated
volatiles were detected in overburden groundwater samples from the wet meadow east of the
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MMC Study Area in 1988 [Roux, 1990] and likely result from bedrock groundwater discharge.
Bedrock groundwater analytical data collected from wells located within the MMC Study Area
are discussed under the Site-wide Groundwater Study Area.

In 1993, M&E sampled surface water and sediment locations in the vicinity of the MMC and
DMC properties for EPA. Based on these results, EPA developed a supplemental sampling
program and collected additional samples during the RI in 1998, Surface water samples
collected in Ball Brook adjacent to the MMC Study Area contained no VOCs, SVOCs,
pesticides, or polychlorinated biphenyls (PCBs). Metals concentrations were fairly consistent
with results for upstream locations in Ball Brook. Also, the upstream locations contained
concentrations of some VOCs and SVOCs that were not detected in surface water adjacent to the
Study Area. Sediment samples collected in Ball Brook adjacent to the Study Area in 1998
contained several VOCs (mainly chlorinated solvents), SYOCs (mainly polycyclic aromatic
hydrocarbons, or PAHs), pesticides, and metals. Sediment samples collected in 1993 showed
similar results except that no chlorinated VOCs were detected.

Nature and Extent of Contamination at DMC Study Area

Organic compounds, including PCE and TCE, have been detected in surface and subsurface soil
samples around the former solvent storage tank. Soil with non-chlorinated VOC contamination
was also discovered to the east of the main building, and these samples are immediately adjacent
to a groundwater monitoring location with similar contamination. A surface soil sample
contained elevated concentrations of ethylbenzene and total xylene. High concentrations of
ethylbenzene, toluene, total xylene, and MTBE were also detected in the subsurface soil at the
same location. The presence of MTBE and the absence of benzene are hypothesized to be the
presence of degraded gasoline [LB&G, 1999]. However, it has been reported that former tanks
that stored ethylbenzene, toluene, and xylene for use as paint solvents may have been maintained
near this sample location [LB&G, 2005]. SVOC concentrations detected at numerous sampling
locations and are likely due to asphalt mixed into the sample as indicated in the boring logs
[LB&G, 1999]. Low concentrations of metals have been measured in soil samples collected
throughout the DMC Study Area, with the exception of one sample containing an elevated
concentration of arsenic (however the field duplicate sample measured below the detection limit
for arsenic). No SPLP laboratory data for metals is available for DMC Study Area soils.

Contaminants of concern in overburden groundwater at the DMC Study Area include chlorinated
VOCs and, to a lesser extent, BTEX. Chlorinated VOCs detected in groundwater include TCE;
PCE; 1,1,1-TCA; 1,1-DCA; 1,1-dichloroethene (1,1-DCE); 1,2-dichloroethene (1,2-DCE),
methylene chloride; and vinyl chloride. The highest single detection of TCE was in the former
leach field adjacent to the former industrial waste gallery (170,000 ug/L in August 1984).
Overburden groundwater samples from the north driveway area indicate that there may be a
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source area in the vicinity of the former solvent storage area. An additional contaminant source
may be located near the former leach field to the northeast of the main (western) manufacturing
building. The extent of groundwater TCE and PCE contamination includes the north driveway
and the property east of the main (western) manufacturing building. During the most recent
groundwater sampling event (December 1998), the highest concentrations of TCE (66,000 ug/L)
were detected at EX-4, near the solvent storage area, and at WS-10 (4,200 ug/L), less than 100
feet northeast of the aeration pond, with concentrations decreasing toward the center of the
property from these two areas. Overburden groundwater collected east of the main building
(WS-20 in December 1998) contained elevated concentrations of non-chlorinated VOCs,
including ethyl benzene, toluene, and total xylenes. Metals and SYOC concentrations in
overburden groundwater from the DMC Study Area have been generally low.

A soil vapor survey was performed by LB&G as reported in its 1994 report. The soi1l vapor
survey indicated the presence of VOCs in soil vapors on the DMC property and on two nearby
residential properties to the south, 168 and 174 Main Street [LB&G, 1994].

In 1993, M&E sampled surface water and sediment locations in the vicinity of the MMC and
DMC properties for EPA. Cis-1,2-dichloroethene (cis-1,2-DCE) was detected in the surface
water sample collected from SW/SE-9, a site adjacent to the DMC property. SVOCs, pesticides,
and PCBs were not detected above analytical detection limits. Metals detected were comparable
between a location upstream of the DMC property location and the location adjacent to the DMC
property (i.e., no detection downstream was more than three times the concentration upstream)
[M&E, 1594]. VOCs were not detected in sediment samples. The SVOC 4-methylphenol and
the pesticide 4,4-DDE were detected in the sediment sample collected from the location adjacent
to the DMC property. The SVOC and the pesticide were not detected in the upstream sample.
Barium and calcium were detected at location adjacent to the DMC property at concentrations
more than three times the concentrations detected in the upstream sample [M&E, 1994).

Based on these results, EPA developed a supplemental sampling program and collected
additional samples during the Rl in 1998. Surface water and sediment samples have been
collected from the aeration pond in 1998 (shown on Figure 4). The TCE concentration in the
pond water was 5 ug/L, and low concentrations of VOCs, SVYOCs, and metals were detected in a
sediment sample.

Nature and Extent of Contamination in Site-wide Groundwater

The primary sources of groundwater contamination in the Site-wide Groundwater Study Area
include spills, past waste disposal practices, and other Site activities at the MMC and DMC
facilities. The overburden soils impacted by these facilities are another likely source of
groundwater contamination in the bedrock aquifer, with potential DNAPL areas in the glacial till
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overburden at both the MMC and DMC Study Areas.

Two residential properties that may have been former home-based businesses and the Strong
School have VOC levels in drinking water wells that are generally higher than in other areas.

The interpretation of contaminant sources and migration near these residences, 168 and 174 Main
Street, is unclear. There is some information indicating that both sites were used for home-based
businesses, a solvent drum was reportedly discovered with no further supporting information or
details, and wells are located southwest of the DMC site coincident with the primary fracture
trend and the potential preferential pathway created by Ball Brook. No bedrock monitoring wells
currently exist between DMC, these residences, and/or the Strong School. The historical
influence of pumping at the Strong School may potentially have drawn contamination and
possibly mobilized DNAPL from both the DMC site and the residences at 168 and 174 Main
Street. Therefore, it cannot be unequivocally determined whether the histonically high levels of
contamination near 168 and 174 Main Street originate from past uses of the properties, the DMC
site, or a combination of these possibilities.

Anecdotal information gathered by EPA during confidential interviews of former teachers and
students regarding the Strong School, located at 191 Main Street, indicates that an industriaj arts
shop and an automotive repair shop were once operated on the property. A school bus
maintenance area was also formerly located at the Strong School property. However, no record
of solvent use or spills was found for the Strong School property. Two leaking underground
storage tanks (USTs) were identified at the Strong School, in¢luding 1,000-gallon and 4,000-
gallon USTs formerly used to store petroleum (gasoline) products. The USTs were removed in
August 2002, and monitoring wells were installed to assess impacts from the leaking USTs in
April, 2004 [ AEI, 2005].

The Strong School stopped using its water supply well in August 2004 in favor of a hookup to
the District 13 Consolidation well system. This well system consists of two wells located at the
Coginchaug High School and one well located at the Korn Elementary School (well system
license No. CT0380472).

Groundwater data indicate that VOCs, primarily chlorinated solvents, were detected in the
bedrock groundwater within the Site-wide Groundwater Study Area. VOCs detected included
solvents used in the industrial processes at the DMC and MMC properties: PCE, TCE, and 1,1,1-
TCA. TCE was the most prevalent compound detected in the bedrock groundwater in the Study
Area. The highest concentrations were detected at MMC, DMC, the Strong School, and the
residences at 168 Main Street and 174 Main Street. Daughter compounds that likely result from
the degradation of the primary chlorinated solvents were also detected in bedrock groundwater,
including cis-1,2-DCE, trans-1,2-dichloroethene, 1,1-DCE, 1,1,-DCA, and vinyl chloride.
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Similar to the parent compounds, the highest concentrations of chlorinated daughter compounds
were detected at MMC, DMC, the Strong School, and the residences at 168 Main Street and 174
Main Street. The compound 1,4-dioxane was detected in 21 bedrock wells within the Site-wide
Groundwater Study Area. Detections of 1,4-dioxane are gencrally coincident with detections of
1,1,1-TCA [Zenker et. al. 2003].

Based on Site data, the plumes follow linear distribution trends of a fractured bedrock aquifer
that generally appear to follow the dominant north-northeast to south-southwest trending
fractures and minor north to south fractures [USGS, 1995]. Two separate plumes are observed
in the Site-wide Groundwater Study Area, one extending south-southwest and south from the
MMC Study Area and one extending south and southwest from the DMC Study Area (Figure 6).
This trend is generally observed for PCE, TCE, cis-1,2-DCE, 1,1,1-TCA, and 1,4-dioxane. TCE
was the most widespread contaminant and was detected at the highest concentration levels of the
contaminants mapped. The MMC and DMC TCE plumes appear not to overlap during the spring
of 1998 but appear to merge and overlap near Maiden Lane during the fall of 1998 (Figure 7).
The highest concentrations of 1,1,1-TCA are south of DMC and trend east-northeast to west-
southwest from the Strong School toward the residences at 168 Main Street and 174 Main Street.
Plume contour maps are presented and discussed in Section 4.0 of the RI [M&E, 2005a].

Concentrations of primary contaminant compounds (PCE, TCE, and 1,1,1-TCA) have been
observed to be declining slightly at the three locations downgradient of MMC Study Area [M&E,
2005a]. Daughter compounds resulting from biodegradation of PCE, TCE, and 1,1,1-TCA (cis-
1,2-DCE,; vinyl chloride; 1,1-DCA; chloroethane) suggest that natural attenuation may be
progressing. Contaminant concentrations are relatively persistent at 289 Main Street, directly
north of MMC, providing further evidence that a persistent source is located at the MMC Study
Area.

Below the DMC property, PCE and TCE concentrations are persistent. Daughter compounds
were detected at 205 Main Street, near the northwest comer of the DMC property; however, little
historic daughter compound data was available for DMC Well Nos. 1 and 2. Concentrations of
1,1,1-TCA appear to be declining near the DMC property; however, 1,1,1-TCA daughter
compound data is sparse for these wells. PCE and TCE concentrations at the Strong School have
been relatively elevated and persistent. Degradation may be indicated by the presence of
daughter compounds cis-1,2-DCE and vinyl chloride. Septic systems in the area provide
bacteria and nutrients that may assist natural attenuation.

SVOC compounds in the bedrock groundwater were generally detected at low concentrations.
Elevated concentrations of benzo(a)pyrene were noted at 176 Main Street and 268 Main Street,
southwest of MMC. An elevated concentration of pentachlorophenol was noted at 176 Main
Street and the Strong School contained bis(2-ethylhexyl)phthalate at an elevated concentration.
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Seven metals (aluminum, arsenic, iron, lead, manganese, magnesium and mercury) have been
detected in bedrock groundwater at elevated concentrations in at least one sample. Sampling for
metals was not conducted comprehensively and samples were collected primarily from
residential wells. Metals detected at elevated concentrations in potential source area locations
were aluminum, iron, and lead in DMC Well No. 2; arsenic, lead, iron, and manganese in the
Strong School well; arsenic in the 168 Main Street well; and arsenic, aluminum, lead, and iron in
the 174 Main Street well.

3. Fate and Transport of Contamination

Chemicals released at the MMC and DMC facilities have migrated to some extent into soil,
groundwater, sediment and surface water. There are several transport pathways and processes
that govern the mobility and fate of these chemicals at the MMC and DMC Study Areas.
Potential migration pathways include volatilizing of contaminants into the vapor phase (soil
vapor), transport of contaminants through the unsaturated zone (pure-phase DNAPL or dissolved
phase in percolating groundwater), transport of contaminants through the saturated zone (pure-
phase DNAPL or dissolved phase in groundwater) and surface runoff or discharge of
contaminated groundwater to nearby surface water and sediments. Groundwater contaminants in
the Site-wide Groundwater Study Area migrate through the Site via volatilization and DNAPL
transport through the unsaturated overburden and/or unsaturated bedrock fractures and migration
of DNAPL or groundwater transport of dissolved contaminants in the saturated overburden
(DMC Study Area only) and into fractures of the saturated bedrock aquifer. At the MMC Study
Area, the saturated zone is located primarily within the bedrock.

MMC Fate and Transport of Contamination

Currently, most areas of concern within the MMC Study Area are not covered with impervious
materials. The ground surface is relatively flat at the MMC Study Area but slopes gently
eastward beginning about 100 feet east of the existing building toward a fresh water wetland that
lies between the MMC facility and Ball Brook. Because of the pervious surface and relatively
flat ground surface, precipitation will percolate vertically through these areas. Within the
unsaturated zone, when percolating water comes into contact with contaminated soils, many of
the chemicals will dissolve and migrate with the water in a dissolved phase through the
unsaturated zone to the saturated zone.

Chlorinated solvents presumably entered the soil at the MMC Study Area in the source areas
described above through spills, leaks, industrial processes, and disposal practices. Chlorinated
VOCs are denser than water and can occur as DNAPL. DNAPL released to the ground tends to
penetrate through the unsaturated zone into the groundwater leaving a path of residual DNAPL
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within the fractured till, pooled on top of fine grained till layers, in depressions on the bedrock
surface and/or in the bedrock fractures, DNAPL in the till migrates primarily through the
interconnected network of fractures and joints. It likely spreads horizontally through the
horizontal and near horizontal fractures and vertically downward through the less frequent
vertical joints. Variations in grain-size and porosity of the till matrix can cause additional
horizontal spreading, diffusion, and/or dissolution of the contaminants as water and DNAPL
migrate through the till. Nearly all the wells in the Site-wide Groundwater Study Area, including
the facility production wells and the restdential wells, are deep open-hole wells. Downward
vertical flow of DNAPL is caused by the influence of gravity and the density of the pure phase
chlonnated solvents. Downward flow of DNAPL and dissolved phase contaminants into
bedrock may have been induced by historic pumping at various residential wells and industrial
supply wells through the processes of pool mobilization and/or borehole short-circuiting. (Pool
mobilization and borehole short-circuiting are described in Section 1.3 of this ROD.)

Adsorption will be the dominant fate mechanism for most PAHs and metals at the Study Area.
PAHs have relatively high organic carbon partition coefficient (K) values and will adsorb to
organic soil particles and organic matter, and therefore will not migrate appreciably as a
dissolved phase in the unsaturated zone, Adsorption of metals through various processes will
also occur in the unsaturated zone.

The results of soil gas surveys at the MMC Study Area indicate that the high vapor pressure of
the chlorinated compounds caused a vapor plume to develop within the till matrix and fractures.
Water migrating through the unsaturated zone can be contaminated by the vapor plume and/or
residual DNAPL in the fractures, thereby spreading the zone of contamination. The till is
generally unsaturated at the MMC Study Area, but contaminants migrating through the till may
diffuse into discontinuous or seasonal water zones providing an ongoing source of
contamination. Seasonal fluctuations in the water table can sometimes saturate the tili

immediately above the bedrock surface, thereby providing additional dissolution and dispersion
of residual DNAPL.

Overland flow (runoff) and groundwater from the MMC Study Area likely discharges to the wet
meadow. The wet meadow then drains into Ball Brook. The data collected in 1993 and 1998 do
not indicate that Study Area contaminants have migrated to surface water. Major metal ions and
heavy metals occur naturally in surface water and, as indicated above, metals concentrations were
similar upstream and adjacent to the Study Area.

Sediment samples were collected upstream of and adjacent to the MMC Study Area in 1993 and
1998. Sediment samples collected in 1998 contained several VOCs (mainly chlorinated
solvents), SVOCs (mainly PAHSs), pesticides, and metals. The 1993 sediment samples showed
similar results except that no chlorinated VOCs were detected. The two VOCs (2-butanone and
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toluene) that were detected in 1993 were also detected in an upstream sediment sample (SE-1).
SVOCs, pesticides, PCBs, and metals were also detected in the upstream sediment locations.

While it appears that many of the detected contaminants could be attributed to upstream sources,
the presence of several chlorinated solvents in 1998 sediment samples could likely be attributed
to transport from the MMC facility. Sediment transport occurs though overland flow {runoff),
scouring, and re-suspension in flowing surface water bodies.

DMC Fate and Transport of Contamination

The DMC Study Area is largely covered with impervious material (building footprints,
pavement). The unsaturated zone at the DMC Study Area consists of a layer of porous, disturbed
fill that is approximately 3 feet thick. Below the unsaturated zone is a layer of lodgment till that
extends to bedrock surface. The water table is contained within this till layer. Transport through
the saturated tiil layer is described below,

Chlorinated VOCs and BTEX compounds are the primary contaminants at the DMC Study Area.
Chlorinated VOCs are denser than water and can occur as DNAPL. BTEX compounds are
indicative of petroleum-related contamination. .

Chlorinated solvents likely entered the soil at the DMC Study Area in the source areas described
above through spills, leaks, industrial processes, and disposal practices. The source and extent of
BTEX compounds, identified by LB&G east of the main building (in the vicinity of soil boring
B5), have not been identified to date. Since a large portion of the DMC property is covered with
impervious matenal, it is likely that the BTEX contamination will infiltrate the porous media and
move downward to the water table with gravity. The contaminants will either dissolve or, if
present as LNAPL, may float and move with the rise and fall of the water table.

Below the unsaturated zone is a layer of lodgment till that extends to bedrock surface. The water
table is found within this layer and can fluctuate several feet due to seasonal wet and dry cycles.
The USGS reports that this till 1s likely fractured with horizontal to near horizontal fractures
connected by less frequent vertical joints. DNAPL migrating through the unsaturated till enters
the saturated till. Migration into and through the saturated till is affected by gravity, capillary
pressure, interfacial tension, and interconnectivity of the fractures. In order for DNAPL to
migrate into fractures and/or pores within the till, it must overcome the entry pressure in the
saturated medium. Narrow fractures or smaller pores will generally have higher entry pressures
than wide fractures or large pores. DNAPL may pool until the vertical extent exceeds the entry
pressure for the fractures, and then migrate downward, or it can spread horizontally until wider
fractures or pores are encountered before downward migration occurs.
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Dissolution can reduce the volume of the DNAPL as it migrates through the saturated zone.
Pooled or residual DNAPL may settle into dead-end fractures or zones where further migration is
prevented. This DNAPL can provide an ongoing source of dissolved phase contamination via
dissolution which can continue for many years. Dissolved phase contamination can diffuse into
the matnix porosity of the till or rock when contaminant levels in the fractures are relatively high,
then re-diffuse from the matrix back into the saturated fracture at a later time, prolonging natural
attenuation or clean-up attempts.

Downward vertical flow of DNAPL is caused by the influence of gravity and the density of the
pure phase chlorinated solvents. Downward flow of DNAPL and dissolved phase contaminants
may also be induced by pumping in DMC water supply wells located in the vicinity of suspected
source areas through the processes of pool mobilization and/or borehole short-circuiting. Water
withdrawal rates of 50 to 60 gpm were historically reported for cooling water supply from DMC
Well No. 2. DMC Well No. 1, located near the former solvent storage area, is used as the
potable water supply well for the facility. DMC Well No. 3, located near the former waste
disposal areas, is reportedly used for quench water to cool the ovens used for baking paint on the
metal boxes and other products. Drawdown that is induced during pumping creates a downward
hydraulic gradient near these wells and lowers the entry pressure for DNAPL. All three DMC
wells are located near contaminant source areas or where significant contaminant concentrations
were detected in the overburden.

Shallow groundwater in the saturated till at DMC flows eastward toward the wetlands and Ball
Brocok. Dissolved phase contaminants are transported downgradient, mainly through the
fractures in the till, and eastward toward Ball Brook. Some eastward groundwater flow exists
within the till matrix but the intergranular hydraulic conductivity is low. Therefore, the majority
of groundwater flow is attributed to near horizontal interconnected fractures. The intergranular
porosity of the till reported by USGS was 21 to 32 percent, indicating that significant
contaminant diffusion into the till matrix is likely.

In November 1998, fieldwork was conducted at the Durham Meadows Superfund Site as part of
an EPA Screening-Level Ecological Risk Assessment (SLERA). Soil, surface water, and
sediment samples were collected [USEPA, 2005, Final Screening-Level Ecological Risk
Assessment]. Surface water was sampled at four locations in the vicimty of the DMC facility
including PND (“coocling water pond™, also known as the aeration pond), BB1 {(downstream of
DMC), BB2 (embayment of Ball Brook) and BB3 (upstream of DMC). The only VOCs detected
in sample BB2 consisted of 1,1,1-TCA, 1,2-DCE, and TCE. TCE and 1,2-DCE were also
detected in the sample from the cooling water pond (PND). The SVOCs diethylphthalate and
dimethylphthalate were detected in the cooling water pond sample. No SVOCs were detected at
locations BB1, BB2, or BB3. No pesticides or PCBs were detected in any of the four surface
water sample locations. In general, metal concentrations were similar for samples collected in the
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cooling water pond (PND) and adjacent to the DMC facility (BB2), but noticeably higher than
those measured in the samples upstream and downstream of BB2.

It is likely that VOCs (1,1,1-TCA, 1,2-DCE, and TCE) are migrating to surface water at location
BB2. This migration could be due either to overland flow (runoff) or from groundwater
discharge to the vicinity of location BB2; however, concentrations of these chemicals in
overburden groundwater in the vicinity of BB2 are also elevated, indicating that surface water
may be impacted by groundwater discharge.

In 1998, sediments were sampled at four locations in the vicinity of the DMC facility including
PND (*cooling water pond”, also known as the aeration pond), BB1 (downstream of DMC), BB2
(embayment of Ball Brook) and BB3 (upstream of DMC). Analytical results indicated the
presence of VOCs in the sample collected from the on-site cooling water pond. VOCs detected
in the cooling water pond sample included PCE, TCE, 1,1,1-TCA, 1,1-DCE, and 1,2-DCE.
Methylene chloride and trichlorofluoromethane were detected in upstream sample BB3. Viny!
chloride and 1,2-DCE were detected in sample BB2, collected adjacent to the DMC facility. No
VOCs were detected in downstream sample BB1 [USEPA, 2005]. Numerous SVOCs were
detected in all four samples collected. No pesticides or PCBs were detected in any of the four
sediment samples. Metals concentrations in sediment (barium, copper, nickel, magnesium, zinc)
tended to be higher at location BB2, adjacent to the DMC facility. It is likely that VOCs (1,2-
DCE and viny! chloride) are migrating to sediments in the vicinity of sample location BB2. Itis
unknown if the migration is due to overland flow (runoff) and deposition of contaminants or
from groundwater discharge and deposition of contaminants.

Site-wide Groundwater Fate and Transport of Contamination

Releases of chemicals to the environment have occurred within the Durham Meadows Superfund
Site. These contaminants have migrated into the soil, overburden groundwater, and the bedrock
aquifer. There are several transport pathways and processes that govern the mobility and fate of
chemicals in Site-wide Groundwater Study Area.

Potential migration pathways include volatilization and transport of free-phase contaminants
through the unsaturated overburden and/or unsaturated bedrock fractures and migration of free-
phase or groundwater transport of dissolved contaminants in the fractures of the saturated
bedrock aquifer. Along these migration pathways, several processes may occur that can affect
the extent to which chemicals will migrate. These processes involve physical mechanisms and
chemical reactions between the chemical and environmental media that will act to promote or
attenuate chemical migration.

Bedrock groundwater in the MMC Study Area within the fractured bedrock aquifer flows
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through fracture openings, that are generally small in size (tens of microns); and account for less
than 1% of the bulk volume of rock. Fractures in most natural settings have preferred
orientations. The intersections of the fractures create the geometric network of the fracture
system. The direction of groundwater flow and contaminant transport in fracture systems is
dependent upon the orientation and connectivity of the network.

Contaminants near MMC migrate through the thin mantle of fractured till into the bedrock
fractures. The patterns evident in the contaminant plume maps (Figures 4.3-11 through 4.3-18 in
the RI [M&E, 2005a]) indicate that contamination is migrating toward the south-southwest along
the primary fracture direction reported by USGS, then southward coincident with one of the
minor fracture directions [USGS, 1995].

Concentration versus distance cross-sections and the plume maps indicate that the plume is still
attached to the potential source areca (Figures 4.3-19 through 4.3-21 and 4.3-11 through 4.3-18 in
the RI [M&E, 2005a]). The majority of bedrock water supply wells in the MMC area are located
southwest of MMC and there are few wells located toward the east. It appears that dissolved
phase contamination may be influenced by pumping of the numerous water supply wells
southwest of MMC as well as by the direction of fractures and joints. The diffusion or re-
diffusion (called back-diffusion) of dissolved phase contamination into/from the fractures and
micro-fractures is possible where matrix porosity and/or microfractures exist along the fracture
faces. Operation of the on-site water supply wells likely created a downward vertical gradient in
the well’s area of influence. This downward gradient could cause the downward migration of
DNAPL and/or dissolved phase contaminants faster and to a greater extent than would normally
be expected under non-pumping conditions.

The long open-hole sections of bedrock water supply wells and the monitoring wells at MMC
may have promoted the vertical migration of contamination in the bedrock aquifer as a result of
borehole short-circuiting. Geophysical data reported by the USGS indicates that both downward
and upward vertical flow exists within the wells tested. Vertical flow may vary in time, rate, and
direction depending upon pumping in nearby water supply wells. This further serves lo
complicate the interpretation of contaminant migration, promotes mixing of dissolved phase
contamination between fracture sets, and allows downward migration of DNAPL where DNAPL
1s present.

If DNAPL is present above or within fractured bedrock, it has the potential to migrate laterally
from the source area as well as downward. The reason for this migration is that little dilution
will occur within the fractures. The depth of DNAPL. penetration within fractured bedrock will
depend upon the fracture aperture width, entry pressure, dip of the fractures, DNAPL volume,
and density. Penetration depth is very difficult to predict even in the most characterized bedrock
settings [Pankow and Cherry, 1996]. The steeply dipping fractures in bedrock at the Site can
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serve as migration pathways for DNAPL that enters the bedrock fracture network. Based upon
the connection of fractures with long open-hole bedrock sections in the on-site wells near the
source areas, 1t appears that on-site monitoring wells and the on-site water supply well may also
provide pathways for the downward migration of DNAPL. Pumping in nearby off-site water
supply wells likely lowers entry pressures in connected fractures thus mobilizing DNAPL and
allowing it to enter on-site wells near the source areas and allowing it to cascade downward to
the bottom of the on-site water supply well and source area monitoring wells. Over time, pooled
DNAPL will reach an equilibrium depth and will not continue to be mobile unless pumping rates
are increased, thus decreasing the entry pressure even further.

The direction and physical processes of contaminant migration near DMC are similar in most
respects to MMC with contaminants migrating through the fractured till into the bedrock fracture
network. Extensive areas of overburden contamination at DMC near the former solvent tanks,
degreasers, and waste disposal areas provide a persistent source for contaminant migration into
the bedrock fractures. Steeply dipping fractures and long open-hole bedrock sections in the local
water supply wells contribute to the vertical migration of contamination and mixing within the
fracture networks intersected by the wells. These wells are likely a critical factor in the spread of
contamination from DMC where DMC Well Nos. 1, 2, and 3 are 750, 400, and 340 feet deep
respectively with open-hole sections of 666, 375, and 259 feet. The presence of these open-hole
bedrock wells and the high dip angle of the bedrock fractures likely promote the downward
migration of DNAPL and mixing of dissolved phase contamination throughout the bedrock
aquifer.

The bedrock groundwater plume maps for DMC illustrate south and southwesterly contaminant
migration, coincident with the major and minor fracture orientation. However, additional
analysis indicates the potential for influence due to pumping and/or other possible contaminant
sources that further complicate the interpretation of the data.

The USGS reported that groundwater flow in the DMC Study Area is controlled by bedrock
structural features and affected by groundwater withdrawals from wells. The southwestern and
southern contaminant trends coincide with reported fracture trends, but there are several water
supply wells operating in the DMC area with relatively high capacities compared to the local
residential wells, Two of the DMC supply wells and the Strong School well (when it was
operating) likely pulled DNAPL and dissolved phase contamination through fractures and joints
from different directions than normally would be expected. DMC Well No. 2 operates
continuously at approximately 20 gpm for source control, and DMC Well No. 1 is used as a
drinking water supply well, after the water is treated [LB&(G, 2005].

DMC Well Nos. | and 2 are located along the Ball Brook fault. The results of the USGS
borehole geophysical program indicate that DMC Well No. 2 intersects the Ball Brook fault at
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approximately 200 feet below ground surface. It is likely that DMC Well No. | also intersects
the fault, but the well was not logged or tested. Contaminant levels in DMC Well Nos. | and 2
are lower than expected, possibly due to less contaminated groundwater being drawn along the
fault zone and through interconnected fractures toward DMC due to the constant pumping of
DMC Well No. 2. Aquifer test results indicate that DMC Well No. 2 potentially had an area of
influence greater than 700 feet northeast and approximately 500 feet toward the south at pumping
rate of 100 gpm for a period of 5 hours [LB&G, 1982].

The persistence of contamination in groundwater samples collected from the residential water
supply wells indicates that DNAPL may potentially be present nearby. Although these wells
likely pump at low rates (probably 2 gpm or less) drawdown in the wells could be significant,
depending upon the hydraulic conductivity of the interconnected fracture network. This could
lower the entry pressure for fractures intersecting the well and/or affect the hydraulic pressure
gradient thereby mobilizing pooled DNAPL. Mobilized DNAPL could potentially migrate from
the DMC source areas toward these residential wells through dipping or plunging fractures.
Based upon the anecdotal evidence of solvent stored in a dirt-floor basement, and the results of
the soil gas survey conducted by LB&G, it is also possible that chlorinated solvents may have
been released and DNAPL may have entered the bedrock near these sites. Potential dissolution
of residual DNAPL could have resulted in diffusion of contamination into the bedrock matrix.

Contaminant levels at the Strong School are higher relative to the DMC supply wells which is
likely due to dissolved phase contamination being drawn through the north-northeast to south-
southwest and north to south trending fractures from DMC by extended periods of pumping.
Although records were not available for the Strong School well, groundwater withdrawals were
likely more frequent and at a significantly higher pumping rate than nearby residential wells. The
Strong School well is 386 feet deep with 259 feet of bedrock open-hole. Pumping at the Strong
School also potentially lowered the water levels in nearby fractures, likely resulting in significant
drawdown in this fractured bedrock aquifer. Lowering the water levels in fractures could have
potentially changed the hydraulic pressure gradient in the area, allowing pooled DNAPL to
migrate and/or lower entry pressures for DNAPL to enter bedrock fractures. DNAPL could have
migrated along south or southwesterly dipping fractures from DMC toward the Strong School.
Potential dissolution of DNAPL and/or residual DNAPL may have resulted in diffusion of
dissolved phase contamination into the bedrock matrix via intergranular porosity and/or
microfractures. Given the available data, it is possible that contamination detected in the Strong
School well is drawn from both the DMC site and the area near 168 and 174 Main Street by
extended and relatively high-rate pumping of the Strong School water supply well.

The Strong School stopped using its water supply well (191 Main Street) in August 2004 in favor
of a hookup to the District 13 Consolidation well system. This well system consists of two wells
located at the Coginchaug High School and one well located at the Kom Elementary School
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(well system license No. CT0380472).

F. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

The area surrounding the Site is primarily residential, and includes local businesses, school
buildings, churches and light industry. The area along Main Street, which includes both the
MMC and DMC properties, is zoned for residential use within 150 feet of the street and
residential/farm use beyond 150 feet. Permitted uses within the Main Street Residential and
Farm Residential districts are specified in the Town of Durham, Connecticut Zoning Regulations
{As Amended to June 1, 2003), Section 05.01 [Town of Durham, 2003a]. The schedule shows
uses permitted by right, uses permitted as a special exemption, uses permitted by right subject to
a site plan review, and uses not permitted.

Neither MMC nor DMC conform to the zoning requirements of the district in which they are
located, but are protected in the zoning regulations as long established businesses. The zoning
regulations also allow for expansion of non-conforming manufacturing establishments to not
over 150% of the area occupied at the time of the enactment of the regulations. The regulations
further specify conditions under which non-conforming use can be changed or terminated.
Termination of a non-conforming use occurs only upon voluntary discontinuance or
abandonment by the property owner as specified in the regulations.

This section focuses mainly on the MMC and DMC Study Areas, where the most significant
cleanup activities will occur, It should be noted that the federal govemment does not have an

ownership interest in the MMC and DMC parcels.

DMC Study Area

DMC is located at 201 Main Street and 203R Main Street. DMC currently owns three separate
parcels totaling approximately 25 acres. The parcel that fronts on Main Street, which houses the
original building, is 3.6 acres. A larger parcel to the east is 14.5 acres, and is bisected by Ball
Brook; DMC has expanded operations onto the westerly portion of this second parcel. The most
easterly parcel is 7.1 acres and is currently undeveloped. The DMC Study Area, where Superfund
investigations and sampling have occurred, measures approximately 10.5 acres.

The parcels are located in an area of mixed use that includes residential, commercial and
industrial applications. The surrounding parcels on Main Street are mainly residential homes.
The Strong School, at 191 Main Street, and an athletic field are located immediately to the south.
The Coginchaug High School and the Korn Elementary School are located to the east of DMC,
and are not impacted by the Site.
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DMC has been in business at this location since 1922, and has expanded its manufacturing
operations several times in the last decade. On June 27, 2003, a newspaper article in the Town
Times, reported that DMC considered expansion into undeveloped portions of [and at the rear of
the property (to the east of the site and across Ball Brook) but that expansion considerations are
now on hold. No Superfund sampling or investigations have occurred east of Ball Brook.
Superfund interest i1s focused mainly on the parcels west of Ball Brook.

The property is currently zoned residential within 150 feet of Main Street, and residential/farm
beyond 150 feet. The original structure was built prior to the implementation of zoning
regulations, and the Town of Durham reports that DMC has maximized all available expansion
potential on the Main Street parcel.

A single, one-story brick manufacturing building and paved parking area occupies the majority of
the parcel. A large steel-sided warehouse-style building was added to the facility in the early
1990's, between the original building and Ball Brook to the east. There is a portion of this parcel
that 1s subject to wetlands regulation, and identified in the Town of Durham’s Plan of
Conservation and Development [Town of Durham, 2003b]. Nearly all of the area on this parcel
has been covered by the DMC building and associated parking areas. The parking lot ends at a
steep slope leading to a small, unlined cooling pond, which is separated from Ball Brook by a
low earthen ridge. Access is available from Main Street.

The parcel across Ball Brook was previously used as a tree farm. This parcel is owned by DMC
and may be available for expansion.

No significant soil cleanup has occurred yet under the Superfund program or state order. Most
areas of soil contamination are located towards the front (western end) of the parcel. Overburden
(shallow) groundwater on this parcel is contaminated, and there are a number of monitoring wells
on this property. A multiphase extraction system was reported to have been operated in the mid-
1990’s however, data on the effectiveness of the system was not provided to EPA.

Current Uses: The parcels west of Ball Brook are actively used by DMC for its production
operations.

Potential Future Uses: Tt is expected that the property associated with the Superfund Site will
continue being used for its current purpose. Since the company has reportedly maximized its
expansion potential on such property, it is reasonable to assume that no further expansion or
construction (industrial, commercial, or residential) will occur west of Ball Brook.

It 1s also assurmned that DMC will continue to operate its business at this location. The owner has
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not indicated any plans to sell or relocate, and the Town has not expressed any interest in
acquining the property. The Town has not reported any delinquency on DMC’s property taxes.
Further, the current use appears to be compatible with the Town’s Master Plan and no zoning
changes involving this area are currently anticipated.

Potential Use/Reuse Considerations: DMC is likely to continue its manufacturing use for the
foreseeable future. The parcel is zoned in such a way that it could, however, revert back to
residential use. Potential future residential use of this property was therefore considered mn the
RI/FS and the human health risk assessment as a conservative, worst-case scenario with respect
to exposure,

MMC Study Area

MMC was located at 281 Main Street until most of the building burned down in 1998, MMC
and affiliated businesses have relocated to and continue manufacturing operations at another
facility located outside of the Site boundaries in Middletown, Connecticut. A small warehouse-
style portion of the original building still stands at the rear of the property, east of Main Street.
This building is in fair condition and has been leased to Continental Fabrication, a small-sized
manufacturer of metal parts. Most debris from the original building foundation was cleared,
although pavement debris was found during soil sampling activities in 2003. Most debris was
located in the former loading dock area and near the driveway.

The property is currently zoned residential within 150 feet of Main Street, and residential/farm
beyond 150 feet. The original structure was built prior to the implementation of zoning
regulations, and the Town of Durham reports that, before the 1998 fire, MMC had maximized all
available expansion potential.

The parcels on which MMC were located are owned by the Estate of Mr. Allan Adams, the
former owner and president of MMC. The surrounding parcels on Main Sireet, including
immediate neighbors, are residential homes. The residence at 289 Main Street, just to the north
of the Merriam property, is located extremely close to the property line and former location of the
factory building. The residence at 275 Main Street is located on a separate parcel, also owned by
the Estate of Mr. Adams. Throughout its historical operations, the demarcation between the 275
Main Street and 281 Main Street parcels has not always been clear, it appears from historical
photos that limited site operations and/or employee parking at MMC may have occurred on the
rear portion of the 275 Main Street parcel, behind the existing residential home.

MMC was located on and conducted most operations on two parcels, measuring 1.03 acres and
2.37 acres. The residence at 275 Main Street is located on a parcel measuring 0.46 acres. The
MMC Study Area includes all three parcels, measuring approximately 3.86 acres.
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East of the remaining building is a downward drop in elevation to a fairly extensive wet meadow
that leads to Ball Brook. A drainage swale begins on the southern edge of the property, and turns
to the north behind the former lagoon, eventually widening at, and discharging to, the wet
meadow. This area appears to be a seasonally saturated wet meadow, standing water has been
observed in the wet meadow during the spring.

EPA installed a six-foot high chain-link fence around the front portion of the property in May
2003. The fence is likely to remain in place for the foreseeable future, probably until most
cleanup activities have been completed. Continental Fabrication keeps a gate open to the
property during business hours.

While MMC has conducted a number of onsite investigations under state order, no significant
soil cleanup has occurred under the Superfund program or state order, other than the removal of
an underground storage tank for fuel oil and associated contaminated soil in 1999. The tank was
discovered during debris removal after the bulk of the building burned in 1998.

Most areas of decumented soil contamination are in the former locations of the loading dock,
drum storage area, and lagoons. An additional area of soil and soil gas contamination is located
centrally on the property, within the former building footprint, on or around the former location
of degreasers. Other small areas of soil and/or soil gas contamination are [ocated throughout the
front portion of the property, in and around the former building footprint, and at the rear of the
275 Main Street parcel.

Groundwater beneath the parcel 1s contaminated with VOCs. There are currently five bedrock
monitoring wells onsite. MW-4, located east of the private residence at 275 Main Street, was
converted to a supply well after the 1998 fire destroyed the original MMC supply well.
Underground piping runs between MW-4 and the 275 Main Street residence. Piping also runs
between MW-4 and the existing onsite building. Existing monitoring wells must remain in place
for ongoing collection of data.

Current Uses: Continental Fabrication is the only active use of the MMC property; the 275
Main Street residence is rented out as two separate apartments, and both apartments have tenants.

Potential Future Uses: There is considerable uncertainty regarding the future reuse of this parcel.
With the exception of the Continental Fabrication facility, the remainder of the property has been
unused since the main building was destroyed by fire in 1998. In the past, the parcel was
privately owned, and the owner did not develop any plans to reuse the property. Town Officials
had expressed interest in the past for using this property for potential municipal-related uses,
including the possibility of elderly housing or a community/senior center, or maintaining the tax
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base by allowing rebuilding of another light industry or office/commercial building. While the
community had not been extensively surveyed regarding its opinion on these matters, some local
residents expressed a preference that the property not be reused for industrial purposes.

Under the existing zoning, residential homes could also be built on the property. If this were to
occur, future use of the property would then default to the area’s residential and residential/farm
existing zoning, and industrial/commercial use would be prohibited.

Given this uncertainty, there was a range of reasonably anticipated future land uses due to current
zoning regulations. The Feasibility Study considered this range during the development of
remedial action cleanup objectives for the MMC Study Area [M&E, 2005b, Draft Final FS].
Potential future residential use of this property was considered in the FS and the human health
risk assessment as the most conservative assumption with respect to exposure, however, and the
remedy is tailored for potential future residential use.

Resolution of Site liabilities, and the recent death of the property owner, are major complications
for reuse of this property, as described below.

Potential Use/Reuse Considerations: The most significant complicating factor in potential reuse
of this parcel comes with the passing of Mr. Allan Adams in October 2004. The Town of
Durham received notice from the Probate Court in early July 2005 of a hearing date for the
reading of Mr. Adams’ will. The will states that Mr. Adams bequeathed the 281 Main Street
parcel to the Town of Durham for use as elderly housing. The Town was reportedly required to
officially accept the gift or disclaim it by July 19, 2005, nine months from the date of death.
Given the late notice, and the Town’s resulting inability to fully investigate the property and
satisfy the Town Charter requirements for town meeting approval of land acquisitions to be used
for town purposes, the Town of Durham elected to disclaim the property.

As of September 2005, the property remains in Probate Court and its disposition is unclear.

In early 2005, EPA noticed the Estate of Mr. Allan Adams of its potential liability at the Site.
EPA filed a lien against the MMC factory property at 281 Main Street, Durham, on August 27,
1997; the lien was filed with the Town of Durham at Volume 154, Page 784.

While EPA did file a lien against the MMC property, the federal government does not have an
ownership interest in this parcel.

Numerous other factors that may affect potential reuse of the site are related to the need for
cleanup of the parcel and the timeframe for any such cleanup activity. The cleanup remedy will
include restrictions on groundwater use, and potentially land use. There may be restrictions on
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areas of the site that could be graded to accommodate reuse. Rense must accommodate existing
and any future monitoring wells, as well as any remaining longer-term cleanup structures (e.g.,
soil vapor extraction system). The impacts of ongoing cleanup activities (such as truck traffic,
noise, dust, etc.) may also affect the timing of reuse, although the legal disposition of the
property is likely to play a larger part in determining when this property can be reused. Town
Officials had also noted that another limiting factor may be the need to construct a new septic
system on the property; the wetland area behind the remaining building onsite may also be a
limiting factor in this regard.

Site-wide Groundwater Study Area

The aquifer is currently used as a source of drinking water. In 1982, after contamination was
discovered 1n private drinking water wells, under a CT DEP order, MMC and DMC installed
carbon filters on impacted residential wells. Since then, the two companies have monitored and
maintained up to 38 filtered wells on at least a quarterly basis. DMC is responsible for servicing
14 of these wells. MM is responsible for servicing 24 of these wells, but ceased these activities
in late 2004; CT DEP has taken over monitoring and maintenance of these locations.

Regional School District #13 was maintaining and monitoring filters at the Strong School at 191
Main Street in Durham until August 2004, when it connected to a well system at the Coginchaug
Regional High and Korn Elementary Schools (to the east, and not impacted by the Site). The
well located at 191 Main Street has been sealed and can no longer be used.

EPA discovered 1,4-dioxane in 2003-2004 in wells at MMC, DMC, and at a number of
residences. Because this compound is not effectively captured by the current carbon filters, CT
DEP is supplying bottled water for drinking to several affected homes in the northern portion of
the Site, and requires monitoring for this compound at a number of residences throughout the
Site.

The groundwater at the Site is currently classified by the State of Connecticut as “GA” {suitable
for drinking without treatment) or “GA*” (not currently drinkable without treatment but targeted
to be restored to GA standards in the future). The overburden and bedrock aquifers in the study
area, however, have limited productivity and are not expected to yield sustainable, significant
quantities of water for use as a public drinking water resource.

There is currently no source of public water in the area of the Site. The Durham Center Division
of the Durham Public Water System is located to the south of the Site, and serves approximately
35 locations along Cherry Lane, Fowler Avenue and Main Street. The system uses two wells,
with a combined estimated yield of 15 gallons per minute. This system was previously owned
and operated by the Eastern Connecticut Regional Water Company; the Town of Durham
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obtained the exclusive water service area and purchased this system in 2002. The Town of
Durham 1s currently making repairs and improvements to the system. As of September 20035, the
Town of Durham, in conjunction with the Connecticut Department of Public Health, is
investigating the potential use of the Durham Fairgrounds Wells for a future source of water to
the Durham Center System. These wells are located southwest of the Site, and have been
suggested as another potential source of water to serve affected private wells at the Site.

Preliminary results of a recent 72 hour pump test for simultaneous operation of the two
Fairgrounds wells exhibited a capacity of approximately 170 gallons per minute (verbal
communication between Martin Beskind of CT DEP and William Milardo, Local Health Officer,
Town of Durham, September &, 2005). The test was conducted for the Town of Durham in July
2005; results are to be confirmed in a report to be provided to the Town of Durham.

There are several other areas surrounding the Superfund Site where chemical contaminants
render the groundwater unsuitable for drinking without treatment. To the north of the Site is a
smaller area of contaminated groundwater in the vicinity of Main Street and Marina Place where
several private wells are contaminated with gasoline constituents released by former service
stations located on Main Street. Another area of gasoline-related contamination exists north of
the Site on Main Street near the former Dairy Mart. Solvent contamination has impacted
approximately six private wells near the intersection of Maple Avenue and Middlefield Road, the
source of which is not currently known. An area of groundwater contamination exists near the
former landfill that straddles the border of the Towns of Durham and Middlefield. Last, one well
along Maiden Lane, east of the Site, is contaminated with gasoline-related substances from a spill
on a nearby farm.

No public sewers are located near the Site; area homes and businesses use septic systems.

The current use of surface water at the Site is for recreation only (e.g., wading), although Ball
Brook is not of a size to support recreational uses such as boating, or sustenance fishing.

Stakeholder input on current and potential future Site and resource uses were obtained through
meetings with representatives of the Town of Durham and the Mid-State Regional Planning
Agency. CT DEP issued the Ground Water Use and Value Determination for the Site on July 5,
2005 [CTDEP, 2005b]. CT DEP has classified the aquifer for drinking water purposes; however,
the overburden and bedrock aquifers in the study area are not expected to yield sustainable,
significant quantities of water for use as a public drinking water resource.

Regarding community input on future land use, EPA published a public notice and brief analysis
of the Proposed Plan in The Middletown Press on July 9, 2005, and announced the availability of
the plan and supporting documents beginning July 13 at public information repositories at the
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Durham Public Library and at EPA’s office in Boston, Massachusetts. The Proposed Plan was
subsequently mailed to over 400 local residents. The Proposed Plan included a notice to the
public of the availability of a Draft Reuse Assessment as part of the Site Administrative Record,
and solicited comments on this document. No specific comments on the Reuse Assessment were
submitted during the public comment period, although the draft document did not include
developments in 2005 regarding the ownership of the Mermam Manufacturing Company parcel.

G. SUMMARY OF SITE RISKS

EPA performed a baseline human health risk assessment and a screening-leve!l ecological risk
assessment to estimate the probability and magnitude of potential adverse human health and
environmental effects from exposure to contaminants associated with the Site assuming no
remedial action was taken. The assessments provide the basis for taking action and identify the
contaminants and exposure pathways that need to be addressed by the remedial action.

The baseline human health risk assessment followed a four step process: 1) hazard 1dentification,
which identified those hazardous substances which, given the specifics of the Site were of
significant concern; 2) exposure assessment, which identified actual or potential exposure
pathways, characterized the potentially exposed populations, and determined the extent of
possible exposure; 3) toxicity assessment, which considered the types and magnitude of adverse
health effects associated with exposure to hazardous substances, and 4) risk characterization and
uncertainty analysis, which integrated the three earlier steps to summarize the potential and
actual nisks posed by hazardous substances at the Site, including carcinogenic and non-
carcinogenic risks and a discussion of the uncertainty in the risk estimates.

A summary of those aspects of the human health risk assessment which support the need for
remedial action is discussed below followed by a summary of the environmental risk assessment.

1. Human Health Risk Assessment

Hazard Tdentification

Forty-five of the more than 100 chemicals detected at the Site were selected for evaluation in the
human health risk assessment as chemicals of potential concern. The chemicals of potential
concern were selected to represent potential Site related hazards based on toxicity, concentration,
frequency of detection, and mobility and persistence in the environment and can be found in
Tables 2.1 through 2.11 of the risk assessment [M&E, 2005d, Draft Final Baseline Human
Health Risk Assessment]. From this, a subset of the chemicals were identified in the Feasibility
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Study as presenting a significant current or future risk (cancer risk exceeding one in a million or
hazard quotient exceeding the threshold level of 1} and are referred to as the chemicals of
concern in this ROD and summarized in ROD Tables 2 through 9 for surface soil, indoor air,
shallow groundwater, and bedrock groundwater. These tables contain the exposure point
concentrations used to evaluate the reasonable maximum exposure (RME) scenario in the
baseline risk assessment for the chemicals of concern. Exposure point concentrations for both
RME and central tendency exposure scenarios for all chemicals of potential concern can be found
in Tables 3.1 through 3.11 of the nisk assessment [M&E, 2005d].

Exposure Assessment

Current and potential future Site-specific pathways for exposure to chemicals were determined.
The extent, frequency, and duration of current or potential future exposure were estimated for
each pathway. From these exposure parameters, a daily intake level of each Site-related chemical
was estimated.

The following is a brief summary of just the exposure pathways that were found to present a
significant risk. A more thorough description of all exposure pathways evaluated in the risk
assessment including estimates for an average exposure scenario, can be found in Section 3.0 and
on Tables 4.1 through 4.12 of the nsk assessment [M&E, 20054].

The following current exposure pathways were found to present a significant risk:

. Adjacent resident (adult and young child) with exposure to surface soil (by ingestion and
dermal contact) and indoor air (by inhalation) at the MMC Study Area;'

. Commercial worker exposure to untreated groundwater (by ingestion and dermal contact)
from the DMC Study Area supply well (DMC #1);?

. Residential household water exposure to untreated groundwater (by ingestion, dermal

contact, and inhalation) from private bedrock welis.’

! For current residential soil exposures, ingestion of 100 mg/day for 24 years was presumed for an adult. For a young child (age
1 to 6), ingestion of 200 mg/day for 6 years was presumed. Body weights of 70 kg and 15 kg were used for the adult and child,
respectively. Dermal contact was assumed with 5,700 cm? of surface area for the adult and 2,800 cm?® for the child. Soil
exposures were assumed to oceur 150 days/year. The Johnson & Ettinger Model was used to estimate indoor air concentrations
from measured soil gas concentrations. [nhalation of indoor air was assumed to occur 24 hr/day, 350 days/yr, for a combined
exposure duration of 30 years.

? For current untreated contaminated groundwater, a drinking water ingestion rate of 1 L/day was assumed for commercial
workers. An exposure frequency of 250 days/year was used for an exposure duration of 25 years. A body weight of 70 kg was
used. Dermal contact was assumed with 2,479 cm? of surface area. Washing was assumed to occur 250 days/year for 0.5 hriday.
* For current exposures to untreated groundwater from private wells, drinking water ingestion rates of 2 L/day and 1.5 L/day for
the adult and child, respectively, were assumed. An exposure frequency of 350 days/vear was used for a combined exposure
duration of 30 ycars. Dermal contact was assumed with 18,000 cm? of surface area for the adult, and 6,600 cm? for the child.
Showers/baths were assumed to occur 350 days/year for (.58 hr/day for the adult and | hr/day for the child. Airborne
concentrations of volatile compounds released during showering/bathing were estimated using the Foster and Chrostowski
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The following future exposure pathways were found to present a significant risk:

. Resident (adult and young child) with exposure to surface soil (by ingestion and dermai
contact) and indoor air (by inhalation) at the MMC Study Area;*

. Resident (adult and young child) with exposure to indoor air (by inhalation) at the DMC
Study Area;’

. Construction worker exposure to shallow groundwater (by dermal contact and inhalation
of vapors) at the DMC Study Area;® and

. Residential household water exposure to untreated groundwater (by ingestion, dermal

contact, and inhalation) from the Site-wide Groundwater Study Area.’

Toxicity Assessment

EPA assessed the potential for cancer risk and noncancer health effects.

The potential for carcinogenic effects is evaluated with chemical-specific cancer slope factors
{CSFs) and inhalation unit risk values, for oral and inhalation exposures. A weight of evidence
classification is available for each chemical. CSFs have been developed by EPA from
epidemiological or animal studies to reflect a conservative "upper bound” of the risk posed by
potentially carcinogenic compounds. That is, the true risk calculated using the CSFs is unlikely
to be greater than the risk predicted. A summary of the cancer toxicity data relevant to the
chemicals of concern is presented in ROD Table 10.

The potential for noncancer health effects is quantified by using reference doses (RfDs) for oral
exposures and reference concentrations (RfCs) for inhalation exposures. R{Ds and RfCs have
been developed by EPA and they represent an estimate {with uncertainty spanning perhaps an
order of magnitude) of a daily exposure that is likely to be without an appreciable risk of
deleterious effects during a lifetime. RfDs and RfCs are derived from epidemiological or animal
studies and incorporate uncertainty factors to help ensure that adverse health effects will not

shower model.

* For future residential soil and indoor air exposures, the same exposure assumptions and methods described for the current
exposure scenario were used.

% For future residential indoor air exposures, the same exposure assurnptions and methods described for the cureent exposure
scenario were used

® For future worker exposures to shallow groundwater, an cxposure frequency of 66 days/year was used with an exposure
duration of 1 year. Dermal contact was assumed with 3,300 ¢cm” of surface area. Dermal contact was assumcd to occur | hriday.
The Johnson & Ettinger Model was used to cstimate outdoor air concentrations from measured shallow groundwater
concentrations, Inhalation exposures were assumed to occur 8 hrs/day.

" For future residential exposures to untreated groundwater, the same assumptions used for the current household water use
pathways were used.
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occur. A summary of the non-carcinogenic toxicity data relevant to the chemicals of concern is
presented in ROD Table 11.

Risk Characterization

This section combines estimates of exposure with toxicity to estimate potential health effects that
might occur if no action were taken.

Excess lifetime cancer risks were determined for each exposure pathway by multiplying the daily
intake level (see Exposure Assessment} by the CSF or by comparison to the unit risk value.
These toxicity values are conservative upper bound estimates, approximating a 95% confidence
limit, on the increased cancer risk from a lifetime exposure to an agent. Therefore, the true risks
are unlikely to be greater than the risks predicted. Cancer risk estimates are expressed as a
probability, e.g., one in a million. Scientific notation is used to express probability: one in a
million risk (1 in 1,000,000) is indicated by 1x10° or 1E-06. In this example, an individual is
not likely to have greater than a one in a million chance of developing cancer over a lifetime as a
result of exposure to the concentrations of chemicals at a site. All risks estimated represent an
“excess lifetime cancer risk” in addition to the background cancer risk experienced by all
individuals over a lifetime. The chance of an individual developing cancer from all other (non-
site-related) causes has been estimated to be as high as one in three. EPA’s generally acceptable
risk range for site-related exposure is 10™ to 10, Current EPA’s practice considers carcinogenic
risks to be additive when assessing exposure to a mixture of hazardous substances.

In assessing the potential for adverse effects other than cancer, a hazard quotient (HQ) is
calculated by dividing the daily intake level by the RfD or RfC. A HQ < 1 indicates that an
exposed individual’s dose of a single contaminant is less than the RfD or RfC and that a toxic
effect is unlikely. The Hazard Index (HI) is generated by adding the HQs for all chemical(s) of
concern that affect the same target organ (e.g. liver) within or across those media to which the
same individual may reasonably be exposed. A HI <1 indicates that toxic non-carcinogenic
effects are unlikely.

The following is a summary of the media and exposure pathways that were found to present a
significant risk exceeding EPA's cancer risk range and noncancer threshold. Only those exposure
pathways deemed relevant to the remedy being proposed are presented in this ROD. Readers are
referred to Section 5 and Tables 9.1 through 9.77 of the risk assessment [M&E, 2005d] for a
more comprehensive risk summary of all exposure pathways evaluated for all chemicals of
potential concern and for estimates of the central tendency risk.
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Resident

ROD Tables 12 through 14 depict the carcinogenic and non-carcinogenic risk summary for the
chemicals of concern in surface soil and indoor air evaluated to reflect potential current and
future residential exposure corresponding to the RME scenario. For the current young child and
adult resident at the MMC Study Area, carcinogenic risks exceeded the EPA acceptable nisk
range of 107 to 10®. The cumulative carcinogenic risk was 5 x 10*. The exceedance was due
primarily to the presence of carcinogenic PAHs and arsenic in surface soil and trichloroethene in
indoor air. For the future young child and adult resident at the MMC and DMC Study Areas,
carcinogenic and non-carcinogenic risks exceeded the EPA acceptable risk range of 10™ to 10
and a target organ HI of 1. For the MMC Study Area, the cumulative carcinogenic risk was 2 x
10 and the target organ HI was 5. The exceedances were due primarily to the presence of
trichloroethene, carcinogenic PAHs, arsenic, and chromium in surface soil and trichloroethene in
indoor air at the MMC Study Area. For the DMC Study Area, the cumulative carcinogenic risk
was 8 x 107 and the target organ HI was 4. The exceedances were due primarily to the presence
of trichloroethene in indoor air at the DMC Study Area.

Commercial Worker

ROD Tables 15 and 16 depict the carcinogenic and non-carcinogenic risk summary for the
chemicals of concern in bedrock groundwater evaluated to reflect potential current/future
commercial exposure at the DMC Study Area (well DMC#1) corresponding to the RME
scenario. For the current/future commercial worker, carcinogenic and non-carcinogenic risks
exceeded the EPA acceptable risk range of 10 to 10 and a target organ HI of 1. The
cumulative carcinogenic risk was 2 x 10™ and the target organ HI was 5. The exceedances were
due primarily to the presence of tetrachloroethene and trichloroethene in bedrock groundwater.

Construction Worker

ROD Table 17 depicts the non-carcinogenic risk summary for the chemicals of concern in
shallow groundwater evaluated to reflect potential future construction worker exposure at the
DMC Study Area corresponding to the RME scenario. For the future construction worker, non-
carcinogenic risks exceeded the EPA acceptable target organ HI of 1. The target organ HI was
30. The exceedance was due primarily to the presence of trichioroethene in shailow
groundwater.

Residential Groundwater Use (Site-wide)

ROD Tables 18 through 21 depict the carcinogenic and non-carcinogenic risk summary for the
chemicals of concern in private bedrock groundwater wells and Site-wide bedrock groundwater
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evaluated to reflect potential current and future potable water exposure corresponding to the
RME scenario.

For the current resident using untreated groundwater as household water, carcinogenic and non-
carcinogenic risks excecded the EPA acceptable risk range of 10 to 10 and/or a target organ HI
of 1 for 35 of the private wells. The cumulative carcinogenic risks range from 2 x 10* to 3 x 107
and the target organ Hls range from 2 to 900. The exceedances were due primarily to the
presence of benzene, 1,2-dichloroethene, cis-1,2-dichloroethene, 1,2-dichloroethane, 1,4-
dioxane, methylene chloride, tetrachloroethene, trichloroethene, vinyl chloride,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate,
dibenz{a,h)anthracene, indeno(1,2,3-cd)pyrene, pentachlorophenol, arsenic, and vanadium in
bedrock groundwater used for potable purposes.

For the future resident using untreated groundwater as household water, carcinogenic and non-
carcinogenic risks exceeded the EPA acceptable risk range of 10” to 10 andor a target organ HI
of 1 for Site-wide bedrock groundwater, The cumulative carcinogenic risk was 4 x 107 and the
target organ HI was 900. The exceedances were due primarily to the presence of benzene, 1,2-
dichloroethene, cis-1,2-dichloroethene, 1,2-dichloroethane, 1,4-dioxane, methylene chloride,
tetrachloroethene, trichloroethene, vinyl chloride, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene,
pentachlorophenol, arsenic, mercury, and vanadium in bedrock groundwater used for potable
PUrposes.

Uncertainties

Shallow groundwater data for the DMC Study Area were not validated. This shallow
groundwater data was used in the risk assessment as reported because no other data of higher
quality were available. The data were used to estimate risk for the future construction worker
and future resident. Because the quality and, therefore, reliability of these data are unknown, the
use of the unvalidated shallow groundwater data results in uncertainty of unknown bias regarding
the risk estimates for these media.

Trichloroethene is being re-evaluated for carcinogenic potency by EPA. The high-end of the
range of oral slope factors and unit risk values was used for risk estimation. This approach may
have resulted in an overestimate of the risk associated with trichloroethene in groundwater and
air. This uncertainty will be periodically reviewed to address changes in the toxicity values for
this compound.

For the groundwater dermal contact pathway, risk associated with dermal absorption of
chlorinated organic compounds may be underestimated. Permeability constants for the
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chlorinated organic compounds such as 1,1-dichloroethene, 1,2-dichloroethane, 1,2-
dichloroethene, methylene chloride, tetrachloroethene, trichloroethene, and vinyl chloride tend to
be underestimated by the correlation modeling. This uncertainty may result in an
underestimation of risk. In addition, risk associated with dermal absorption could not be
quantified for all contaminants. Data needed to predict dermal absorption is insufficient for
some compounds including pentachlorophenol and carcinogenic PAHs. This uncertainty may
also result in an underestimation of risk. These uncertainties will be periodically reviewed to
address changes in the toxicity values and dermal absorption values.

Airborne concentrations of volatile compounds for the indoor air, outdoor air, and
showering/bathing scenarios were estimated using accepted EPA exposure models. The use of
modeling to estimate airborne concentrations of volatile compounds likely result in an over-
estimate of risk since conservative assumptions were employed in the exposure modeling.

2. Ecological Risk Assessment

EPA’s Screening-Level Ecological Risk Assessment (SLERA) concluded that no ecological
receptors are expected to experience significant, long-term risk from Site-related contaminants
present in surface water or sediment, therefore there is no actionable ecological risk associated
with the Site.

Section 1: 1dentifying contaminants of potential econcern (COPCs).

EPA performed a SLERA to estimate the probability and magnitude of potential adverse
environmental effects from exposure to contaminants associated with the Site assuming no
remedial action was taken [USEPA, 2005].

In 1993, M&E sampled surface water and sediment locations in the vicinity of the MMC and
DMC properties for EPA. Based on these results, EPA developed a supplemental sampling
program and collected additional samples during the RI in 1998. These analytical data were
compiled and sorted by environmental medium. The media of concern were surface water,
sediment, and wetland soil collected in and around Ball Brook, both across from and upstream of
the Site. Further details are available in the SLERA [USEPA, 2005].

Metals in surface water collected from Ball Brook were analyzed in both unfiltered and filtered
samples. The analytical results from the unfiltered samples represent total metals, which include
both the fraction associated with particulate matter and the fraction which is freely dissolved in
the water column. The filtered samples represent only the dissolved metals fraction. It is the
latter which is responsible for any aguatic toxicity that may be associated with this group of
compounds in surface water.
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Following EPA Region I practices, COPCs were not selected by comparing Site data to
background data. However, background data were used during risk characterization to separate
COPCs present in Ball Brook due to natural or upstream anthropogenic sources from those that
may have been released from the Site at levels exceeding background.

An arithmetic mean was calculated for each analyte present above its detection limit in at least
one surface water, sediment, or wetland soil sample. The maximum concentration was also
retained for each of those analytes. A chemical was eliminated from further consideration if it
was not present above its detection limit in any of the surface water, sediment, or wetland soil
samples.

A chemical was retained as a COPC if its maximum concentration in surface water, sediment, or
soil exceeded a conservative ecological benchmark, A chemical was automatically retained as a
COPC if no benchmark was available. Calcium, magnesium, potassium, and sodium were
removed from further consideration because these compounds are physiological electrolytes.

ROD Table 22, Table 23, and Table 24 provide, for each COPC in surface water, sediment, and
wetland soil, respectively, the (a) frequency of detection, (b) minimum detected concentration
onsite, (¢) arithmetic mean concentration {detects only and detects plus one half the detection
limit for non-detects), (d) maximum detected concentration onsite, (¢} maximum detected
background concentration (if available), (f) benchmark, (g) ecological hazard quotient (HQ), (h}
COPC flag, and (i) reason codes.

One SVOC and three metals were retained as surface water COPCs, either because their
maximum concentrations exceeded their benchmarks or because no benchmarks were available
(see Table 22).

Two VOCs, seventeen SVOCs, two pesticides, and ten metals were retained as sediment COPCs,
either because their maximum concentrations exceeded their benchmarks or because no
benchmarks were available (see Table 23).

One VOC, seventeen SVOCs, two pesticides, and 12 metals were retained as wetland soil
COPCs, either becanse their maximum concentrations exceeded their benchmarks or because no
benchmarks were available (see Table 24).
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Section 2: Exposure assessment.
2.1 Ecological setting

Merriam Manufacturing Company (MMC):

The MMC facility operated from a single-story building that was largely destroyed by a fire in
1998. A drainage swale begins on the southern edge of the property, and tumns to the north
behind a former waste lagoon, eventually widening, and draining into a forested area adjacent to
a seasonally-saturated wet meadow, which extends to Ball Brook. The wet meadow has some
standing water, but both the wet meadow and Ball Brook may become nearly dry during the
summer.

The wet meadow extends for about 150 feet from the base of the slope east of the facility to Ball
Brook, It does not appear on the U.S, Fish and Wildlife Service National Wetland Inventory
Map, most likely due to its small size. Ball Brook flows from north to south through the wet
meadow before passing through a culvert beneath Brick Lane, joining a tributary which flows
from the northeast, and flowing south toward the Durham Manufacturing facility. Upstream
from MMC, Ball Brook begins at a small pond in a residential area, passes through a mowed
field, then flows adjacent to an outfall pipe that appears to be broken and out of service. The
brook then flows through a series of meanders before entering the wet meadow. The stream
channel becomes poorly defined in the downstream (southern) end of the wet meadow. It is
likely that during periods of high water, the brook spreads over the adjacent areas of cattails and
sedges.

Durham Manufacturing Company (DMC):

The area behind the DMC facility parking lot is primarily riparian (Ball Brook}. A small pond
(described as a cooling water basin) is located close to the factory (westem) side of the stream,
and is bordered to the north by a small wetland dominated by common reed (Phragmites
australisy and reed canary grass (Phalaris arundinacea).

Ball Brook is about eight feet wide and fairly shallow at the DMC facility. The stream bottom
contains a mixture of debris (e.g., concrete blocks, bricks, etc.) in the vicinity of the cooling

pond, but is sand/silt just upstream, and a rocky/gravelly/sandy substrate downstream from the
pond.

2.2 Key species

Given the limited terrestrial habitat on the DMC portion of Ball Brook, the principal ecological
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receptors of concern would be aquatic organisms inhabiting the brook and terrestrial organisms
found in and around the wet meadow.

The benthic invertebrate community was not characterized for this SLERA. However, Ball
Brook sediment should support a diverse assemblage of benthic invertebrates. Numerous
caddisfly and stonefly larvae were observed in the substrate of Ball Brook during past Site visits.

The local fish community in Ball brook was not characterized for this SLERA. Small fish have
been observed in portions of Ball Brook upstream and downstream from the MMC facility.
However, the section that passes through the wet meadow has a maximum depth of only a few
inches, and is less than one inch deep in portions of the southern end of the wet meadow. This
area is unlikely to support fish. Dace and fingerling-sized trout have been observed along the
reach of Ball Brook downstream from the DMC site up to its confluence with Hersig Brook.

The local amphibian community in and around Ball Brook, the wet meadow, and the adjoining
riparian areas was not characterized for this SLERA. It is expected to include several species of
frogs {(e.g., green frog, spring peeper, northern leopard frog, and tree frog) and salamanders (e.g.,
northern two-lined salamander and northern dusky salamander).

The local reptile community in and around Ball Brook, the wet meadow, and the adjoining
riparian areas also was not characterized for this SLERA. It is expected to include several
species of snakes {e.g., eastern ribbon snake, eastern garter snake, northem water snake, and
northern brown snake) and aquatic turtles (e.g., eastern painted turtle and spotted turtle).

The following bird species were observed directly or indirectly during past Site visits: song
sparrows, a mallard with a brood, northemn cardinal, American robin, red-winged blackbird, red-
tailed hawk, blue jay, gray catbird, common grackle, and common yellow throat.

The following mammal species were observed directly or indirectly during past Site visits: the
hairytail mole, whitetail deer, muskrat, raccoon and domestic cattle. Additional mammals
expected to frequent the riparian areas at the Site may include the short-tailed shrew, mink,
cottontail rabbit, muskrat, white-footed mouse, eastern gray squirrel, meadow vole, eastern
chipmunk, and woodchuck.

2.3 Calculating exposures

Table 25 summarizes the ecological exposure pathways of concern and the various endpoints
evaluated in the SLERA.

For non-wildlife receptors (i.e., fish, benthic invertebrates, soil invertebrates, and terrestrial

Record of Decision Version: FINAL
Durham Meadows Superfund Site Date: September 30, 2005
Durham, Connecticut Page 54 of 121



Record of Decision
Part 2: The Decision Summary

plants), the arithmetic mean (calculated as the average of the detects and % the detection limit for
non-detects) of each COPC identified in surface water, sediment, and soil were used as exposure
point concentrations.

For the target wildlife receptor (i.e., the short-tailed shrew feeding in the wet meadow), food
chain modeling was used to calculate mean and maximum COPC-specific estimated daily intakes
(EDIs). The generic equation used in these calculations was as follows:

EDTiotat = EDlsoit + EDJgood

Where: EDloa = the total estimated daily intake {(mean and maximum) of a COPC from
all applicable exposure routes
ED i = the estimated daily intake (mean and maximum) of a COPC from the
incidental ingestion of soil during foraging activity
EDloa = the estimated daily intake (mean and maximum) of a COPC via food
ingestion

A food chain model was developed to calculate a mean and maximum EDI for the short-tailed
shrew, assuming that this receptor obtained all of its food from the wet meadow entirely in the
form of earthworms. The tissue residue levels in earthworms were estimated based on measured
concentrations in the soil samples from the wet meadow and using {1) an equilibrium
partitioning model for organic COPCs, and (2) regression equations and uptake factors (UFs) for
metal COPCs. It was assumed that the daily intake of COPCs from drinking Ball Brook surface
water was negligible.

Section 3: Ecological effects assessment.

3.1 Measures of ecological effect for non-wildlife receptors

Aquatic receptors

The chronic surface water benchmarks used to select COPCs were retained as measures of
ecological effects for use in risk characterization. Those values were (in order of preference): (1)
the chronic national ambient water quality criteria [USEPA, 2002b]; (2) the secondary chronic
values [Suter and Tsao, 1996]; or (3) the lowest chronic value for fish, aquatic invertebrates, or
aquatic plants [Suter and Tsao, 1996).

The “no effect” sediment benchmarks used for selecting COPCs were also retained as measures
of ecological effects for use in risk characterization. Those values were (in order of preference):
(1) the threshold effects concentrations [Ingersoll et al., 2000]; (2) the sediment ecotox
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thresholds [USEPA, 1996]; (3) the lowest effect levels [Jaagumagi et al., 1995]; (4.a) for organic
compounds, the Equilibrium Partitioning-derived secondary chronic value or lowest chronic
value sediment quality benchmarks [Jones et al., 1997]; and (4.b) for metals, the EPA Region IV
sediment benchmarks [Jones et al.,, 1997].

In addition, “effects” sediment benchmarks were included as measures of ecological effect to
better characterize risk. Those values were (in order of preference): (1) the probable effects
concentrations [MacDonald et al., 2000], the effects range - medians [Long et al., 1995], and the
severe effect levels [Persaud et al., 1993].

Terrestrial receptors

The conservative soil benchmarks used to select COPCs in the wet meadow were retained as
measures of ecological effects to evaluate risk to terrestrial non-wildlife receptors. Those values
were {in order of preference): the U.S. EPA ecological soil screening levels [USEPA, 2003], (2)
the Oak Ridge Nationa! Laboratory (ORNL) wildlife benchmarks [Sample et al., 1996]; (3) the
ORNL terrestrial plants benchmarks [Efroymson et al., 1997], and (4) the ORNL solil, litter
invertebrates and heterotrophic processes benchmarks [Efroymson et al., 1997b].

3.2 Measures of effect for wildlife receptors

Wildlife receptor exposures were estimated using food chain modeling to calculate an EDI for
each COPC. The EDIs were then compared to published no effect toxicity reference values
(TRVs) for mammals, which represent daily contaminant intakes not believed to result in
harmful impacts under long-term exposures.

Section 4: Ecological risk characterization.

The hazard quotient method (HQ) = mean exposure concentration - toxicily value} was used to
identify the potential for ecological risk in the medium of concern. If a HQ was below 1.0, then it
was assumed unlikely that the COPC would result in an adverse effect to a target receptor group.
Conversely, a HQ above 1.0 indicated the possibility of risk to the target receptor group.

The risk calculated for onsite samples was compared with risk in upstream reference samples. Also,
the mean concentrations for surface water, sediment, and soil were used instead of the maximum
concentrations in order to provide a more realistic evaluation of risk. This refinement of the SLERA
focused the assessment on those contaminants more likely to be associated with past Site discharges.
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4.1 Risk estimates
4.1.1 Potential risk to surface water receptors

ROD Table 26 summarizes the surface water risk for those contaminants identified as COPCs in
ROD Table 22, and compares concentrations in Site samples to upstream reference samples.
Chronic risk based on mean Site concentrations was present for aluminum and barium in
unfiltered surface water, but only for barium in filtered surface water. The ratio of the Site
maximum over the reference maximum concentrations indicates that there is some incremental
exposure onsite for barium and copper. However, the concentrations of these metals were
noticeably higher than background in only one station on Ball Brook (BB2). Immediately
downstream of this sampling location, in station BB1, concentrations were similar to
background. This pattern suggested that the contamination was localized to the immediate
vicinity of the cooling water pond outfall, and would be unlikely to have a noticeable effect on
surface water receplors in Ball Brook downstream of the Site.

Taken together, this information suggested that aquatic receptors were not expected to experience
significant, long-term risk from Site-related contaminants present in the surface water from Ball
Brook.

4.1.2 Potential risk to sediment receptors

ROD Table 27 summarizes the sediment risk for those contaminants identified as COPCs in
ROD Table 23 , and compares concentrations in Site samples to upstream reference samples.
The assessment indicated that 14 PAHs and three metals exceeded a HQ of 1.0 when their mean
concentrations were compared to their corresponding “no effect” benchmarks. Only five of those
PAHs, but no metals, exceeded a HQ of 1.0 when their mean concentrations were compared to
their corresponding “‘effect” benchmarks. However, none of the five PAHs exceeded the
concentrations found at the upstream reference location, suggesting that the source of PAH
contamination was located upgradient from the MMC facility. It was concluded that any risk to
the benthic invertebrate community that might be associated with PAHs would not be due to past
Site releases.

4.1.3 Potential risk to soil receptors

No additional soil benchmarks were available to further refine the soil assessment. The available
evidence indicated that the VOCs identified as COPCs were unlikely to present risk to soil
receptors (see ROD Table 24). Not enough benchmarks were available to further evaluate the
potential risk of PAHs to soil receptors. Twelve metals did exceed their conservative soil
benchmarks but no additional information was available to determine if those exceedances had
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the potential to result in significant risk to soil receptors. Five-year reviews will be conducted at
this Site to ensure that the remedy continues to be protective of human heaith and the
environment. Such reviews consider newly developed risk information, such as new or revised
ecological benchmarks.

4.1.4 Potential risk to terrestrial wildlife receptors

ROD Tables 28 and 29 show the HQs for the short-tatled shrew under maximum and mean
€Xxposure scenarios, respectively.

Under the maximum exposure scenario, six PAHs and seven metals had HQs above 1.0. Under
the mean exposure scenario, five PAH and four metals showed HQs exceeding 1.0. The HQs
decreased on average by a factor of two between the two exposure scenarios.

The maximum exposure scenario provided a “worst-case” risk estimate which is unlikely to
occur in the field. Under mean exposure, benzo(b)fluoranthene and indeno(1,2,3-cd)pyrene had
HQs equal to 3.4 and 2.3, respectively. The HQs of the remaining PAHs fell between 1.0 and
2.0. Given the conservative assumptions built into the exposure assessment and the fact that the
TRVs represented daily intakes not expected to result in long-term toxicity response, it was
considered highly unlikely that actual risk to the shrew would be associated with the levels of
PAHs measured in the wet meadow.

The aluminum concentrations in wetland soil are difficult to interpret using the available
information. The U.S. EPA Ecological Soil Screening Level for Aluminum directive, dated
2003, notes the difficulty of modeling risk from aluminum in soil based on total aluminum
analysis, and suggests using a generic rule that aluminum is seldom a problem for terrestrial
receptors in soils above pH 5.5. In this instance the soil pH is not known, so this rule cannot be
applied.

A review of the aluminum concentrations across the two transects suggested that aluminum was
not associated with any known point source on the MMC property, because concentrations did
not appear to decrease with greater distance from the site. On the basis of distribution, it did not
appear that aluminum had moved from the MMC property into the wet meadow through the flow
paths evaluated in this SLERA. It was therefore concluded that aluminum did not represent a
Site-related risk to wildlife receptors.

4.2 Uncertainty analysis

Conservative exposure and toxicity assumptions were used in this SLERA to ensure that risk was
not missed if it was in fact present and to serve as substitutes for the lack of Site-specific data.
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The major uncertainties of the SLERA and their potential impacts on the results of the SLERA
are summarized below.

Non-wildlife aguatic and soil receptors

The risk analysis indicated the presence of potential nisk to benthic invertebrates and soil
receptors in some areas of Ball Brook and the wet meadow. The biggest impact on the overall
risk to those two receptor groups was that some of the metal COPCs in sediment and the majority
of soil COPCs lacked benchmarks. Hence, the potential impact of these chemicals could not be
fully assessed using the HQ methodology. Five-year reviews will be conducted at this Site to
ensure that the remedy continues to be protective of human health and the environment. Such

reviews consider newly developed risk information, such as new or revised ecological
benchmarks.

Terrestrial wildlife receptors

Several conservative assumptions were required to calculate daily exposures to the short-tailed
shrew using simplified food chain modeling. The major assumptions are discussed below:

(1) Soil-to-biota Uptake Factors (UFs) represent crude estimates of contaminant transfers
through the food chain. Even though several metal UFs were based on empirical data,
most UFs in the literature were derived using simple assumptions and calculations. Also,
conservative UFs of 1.0 were used if published UFs were unavailable.

(2) Fora SLERA, EPA guidelines recommend assuming that COPCs in food, soil, and
sediment are 100% bioavailable and thus become part of the daily dose. Also, no
provision was made for detoxification by metabolism and excretion in the wildlife
receptors. This represents a conservative assumption.

(3) For a SLERA, EPA guidelines recommend assuming that the diet is composed of the
most contaminated food. For this study, the shrew was assumed to consume earthworms
for 100% of its daily food intake. This was quite conservative, because shrews in the
field would consume only around half of their food in the form of earthworms.

(4) Conservative “no effect” toxicity reference values (TRVs) were used in the risk

characterization.
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3.

(5) The health effects of benzo(a)pyrene on mammals are well documented due to the
high toxicity of this chemical. Wildlife TRVs were unavailable for most of the other, but
less toxic, PAHs. It was assumed conservatively that their toxicities were equal to that of
benzo(a)pyrene.

(6) Finally, COPCs without TRVs were excluded from the HQs, even though their
concentrations were modeled into prey items. It is reasonable to assume that some of
those COPCs could be present in prey items at concentrations harmful to one or more of
the wildlife receptors. The risk associated with those COPCs cannot be quantified.

Basis for Response Action

Because the baseline human health risk assessment revealed that current and future residents,
commercial workers and construction workers potentially exposed to compounds of concern
in various media by a variety of exposure pathways may present an unacceptable human health
risk, actual or threatened releases of hazardous substances from this Site, if not addressed by
implementing the response action selected in this ROD, may present an imminent and substantial
endangerment to public health, welfare, or the environment.

For current and future residents potentially exposed to compounds of concern in untreated
groundwater via ingestion, dermal contact, and inhalation, carcinogenic and non-
carcinogenic risks exceeded the EPA acceptable risk range of 10 to 10°® and/or a target
organ Hl of 1. A similar unacceptable risk is posed by ingestion and dermal contact from
the DMC supply well (DMC #1) to current and future commercial workers.

For current and future residents adjacent to the MMC Study Area potentially exposed to
compounds of concemn in surface soil and soil vapor via ingestion, dermal contact, and
inhalation, carcinogenic risks exceeded the EPA acceptable risk range of 10 to 107,

For future residents that may come to be located at the MMC Study Area and potentially
exposed to compounds of concern in surface soil and soil vapor via ingestion, dermal
contact and inhalation, carcinogenic and non-carcinogenic risks exceeded the EPA
acceptable risk range of 10 to 10" and a target organ Hl of 1.

For future residents that may come to be located at the DMC Study Area and potentially
exposed to compounds of concern in indoor air via inhalation following vapor migration
from overburden (shallow) groundwater, carcinogenic risks exceeded the EPA acceptable
risk range of 10™ to 10 and a target organ HI of 1.

Record of Decision Version: FINAL
Durham Meadows Superfund Site Date; September 30, 2005
Durham, Connecticut Page 60 of 121



Record of Decision
Part 2: The Decision Summary

¢ For future construction workers at the DMC Study Area potentially exposed to
contaminants of concemn in overburden (shallow) groundwater by dermal contact, non-
carcinogenic risks exceeded the EPA acceptable target organ HI of 1.

Media which are to be the focus of remedial actions based on the human health risk assessment
therefore include groundwater at the Site-wide Groundwater Study Area, overburden (shallow)
groundwater at the DMC Study Area, and surface soil and soil vapor at the MMC Study Area.

EPA's new Cancer Guidelines and Supplemental Guidance (March 2005} will be used as the
basis for EPA's analysis of all new carcinogenicity risk assessments. If updated carcinogenicity
risk assessments become available, EPA will determine whether an evaluation should be
conducted as part of the remedial design to assess whether adjustments to the target cleanup

levels for this remedial action are needed in order for this remedy to remain protective of human
health.

Because the Screening-Leve! Ecological Risk Assessment concluded that no ecological receptors
are expected to experience significant, long-term risk from Site-related contaminants present in
surface water or sediment, there is no actionable ecological risk associated with the Site, and
there are no cleanup alternatives specifically tailored to ecological risk mitigation.

H. REMEDIATION OBJECTIVES

Based on preliminary information relating to types of contaminants, environmental media of
concern, and potential exposure pathways, response action objectives (RAQOs) were developed to
aid in the development and screening of aiternatives. These RAOs were developed to mitigate,
restore and/or prevent existing and future potential threats to human health and the environment.

RAOs are based on numeric cleanup goals and regulatory requirements called Applicable or
Relevant and Appropriate Requirements (ARARs). ARARs include federal and state
environmental statutes, regulations and requirements, such as federal drinking water quality
standards (Maximum Contaminant Levels, or MCLs), state drinking water quality standards, and
Connecticut Remediation Standard Regulations (CT RSRs). Risk-based goals (RBGs) are
identified by EPA where no ARARs for particular contaminants exist.

Chemical-specific, location-specific, and action-specific ARARs are included in Tables F-1, F-2,
and F-3 in Appendix F.

The RAOs for the Site are listed below. For informational purposes, RAOs are included for
media where cleanup goals will be waived.
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The RAOs for the MMC Study Area are:

e To reduce the potential exposure of current adjacent residents at the MMC Study Area
to benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene,
indeno(1,2,3-cd)pyrene, and arsenic in surface soil via ingestion and dermal contact
that may present a human health risk in excess of 10 such that the cancer risk
attributable to this medium is within the range of 10 to 10°® and complies with CT
RSR residential direct exposure criteria (DECs) for the protection of human health.

¢ To reduce the potential exposure of future residents at the MMC Study Area to
trichloroethene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, arsenic and chromium in surface soil
via ingestion and dermal contact that may present a human health risk in excess of 107
and target organ HI>1 such that the cancer and non-cancer risk attnbutable to this
medium is within the range of 10 to 10" and a HI which does not exceed one and
complies with CT RSR residential DECs for the protection of human health.

* To reduce direct contact exposures to Extractable Total Petroleum Hydrocarbons
(ETPH), chromium, lead, and mercury in surface soil at the MMC Study Area by
complying with the CT RSR residential DECs.

¢ To limit migration of tetrachloroethene, trichloroethene, acenaphthylene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-
cd)pyrene, phenanthrene, pyrene, ETPH, arsenic, cadmium, chromium, copper, and
lead in surface soil and 1,2,4-trimethylbenzene, trichloroethene, xylene, and lead in
subsurface soil at the MMC Study Area to groundwater by complying with the CT
RSR GA/GAA pollutant mobility criteria (PMC).

» To reduce the potential exposure of current adjacent residents at the MMC Study Area
to trichloroethene in soil gas via inhalation that may present a human health risk in
excess of 10 such that the cancer risk attributable to this medium is within the range
of 10* to 10 and complies with proposed CT RSR residential volatilization criteria
(VC) for the protection of human health.

¢ To reduce the potential exposure of future residents at the MMC Study Area to
trichloroethene in soil gas via inhalation that may present a human health risk in excess
of 10* and target organ HI>1 such that the cancer and non-cancer risk attributable to
this medium is within the range of 10™*to 10°® and a HI which does not exceed one and
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complies with proposed CT RSR residential VC for the protection of human health.

The RAQs for the DMC Study Area are:

s To reduce the potential exposure of future construction workers at the DMC Study
Area to trichloroethene in shallow (overburden) groundwater via dermal contact that
may present a human health target organ HI>1 such that the non-cancer risk attributable
to this medium is a HI which does not exceed one for the protection of human health.

¢ To reduce direct contact and inhalation exposures to 1,1,1-tnchloroethane,
tetrachloroethene, and toluene in overburden groundwater at the DMC Study Area by
complying with the ARARs (MCLs and CT RSR GWPC and GWV(). (These
groundwater ARARs are waived pursuant to the technical impracticability discussion
in Section I of this ROD).

¢ Ifit is determined, after further investigation, there are areas posing an unacceptable
risk, actions will be taken to reduce the potential for ethylbenzene, trichloroethene,
vinyl chloride, and xylene present in shallow groundwater at the DMC Study Area to
volatilize into buildings.

The RAOs that apply Site-wide are:

¢ To protect surface water quality by complying with the CT RSR surface water
protection criteria (SWPC) for the protection of the environment for groundwater
contaminants that discharge to surface water. (These criteria are waived pursuant to
the technical impracticability discussion in Section | of this ROD.)

e To remove or contain DNAPL present in subsurface soil at the MMC Study Area, soil
and overburden groundwater at the DMC Study Area, and bedrock groundwater at the
Site-wide Groundwater Study Area to the extent practicable.

¢ To reduce the potential exposure of residents and DMC commercial workers at the Site-
wide Groundwater Study Area to 1,2-dichloroethane, 1,2-dichloroethene, 1,4-dioxane,
benzene, methylene chloride, tetrachloroethene, trichloroethene, vinyl chloride,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyi)phthalate,
dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, pentachlorophenol, arsenic, mercury,
and vanadium in bedrock groundwater via ingestion, dermal contact, and inhalation
that may present a human health risk in excess of 10 and target organ HI>1 such that
the cancer and non-cancer risk attributable to this medium is within the range of 10™ to
10" and a HI which does not exceed one and complies with ARARs (MCLs and CT
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RSR GWPC and GWVC) for the protection of human health. (These groundwater
ARARSs and risk-based goals are waived pursuant to the technical impracticability
discussion in Section I of this ROD.)

e To reduce 1,1-dichloroethane, 1,1-dichloroethene, benzo(k)flouranthene, phenanthrene,
copper, lead, and zinc in bedrock groundwater by complying with the ARARs (MCLs
and CT RSR GWPC and GWVC). (These groundwater ARARs are waived pursuant
to the technical impracticability discussion in Section I of this ROD.)

e Ifit is determined, after further investigation, there are areas posing an unacceptable
risk for the vapor intrusion pathway, actions will be taken to reduce potential indoor air
inhalation exposures to volatile compounds in groundwater at the Site-wide
Groundwater Study Area.

I. DEVELOPMENT AND SCREENING OF ALTERNATIVES
1. Statutory Requirements/Response Objectives

Under its legal authorities, EPA's primary responsibility at Superfund sites is to undertake
remedial actions that are protective of human health and the environment. In addition, Section
121 of CERCLA establishes several other statutory requirements and preferences, including: a
requirement that EPA's remedial action, when complete, must comply with all federal and more
stringent state environmental and facility siting standards, requirements, criteria or limitations,
unless a waiver is invoked; a requirement that EPA select a remedial action that is cost-effective
and that utilizes permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable; and a preference for remedies in which
treatment which permanently and significantly reduces the volume, toxicity or mobility of the
hazardous substances is a principal element over remedies not involving such treatment.
Response alternatives were developed to be consistent with these Congressional mandates.

2. Technology and Alternative Development and Screening

CERCLA and the National Contingency Plan (NCP) set forth the process by which remedial
actions are evaluated and selected. In accordance with these requirements, a range of alternatives
were developed for the Site.

With respect to source control at the MMC Study Area and the DMC Study Area, the RIFS
developed a range of alternatives in which hazardous substances are treated or removed to the
maximum extent feasible, minimizing to the degree possible the need for leng term management.
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This range also included alternatives that treat certain of the principal threats posed by the Site
but vary in the degree of treatment employed and the quantities and characteristics of the
treatment residuals and untreated waste that must be managed; alternative(s) that involve little or
no treatment but provide protection through engineering or institutional controls; and a no action
alternative for each Study Area.

With respect to the Site-wide Groundwater Study Area, the RI/FS developed two sets of remedial
alternatives, one set that addresses potential response to the source zone and dissolved plume
portions of contaminated groundwater, and another set that specifically addresses the provision
of an alternate water supply.

Remedial alternatives related to provision of an alternate water supply focused only on the range
of options available to ensure provision of potable water to area residents and businesses; a no
action alternative is also provided.

With respect to the source zone and dissolved plume portions of contaminated groundwater, a
limited number of remedial alternatives are presented that attain Site specific remediation levels
for the dissolved plume within different timeframes; a no action alternative is also provided. The
RI/FS determined that no remedial alternative was available to achieve cleanup of the source
zone within a reasonable timeframe, and therefore the only alternatives presented are for
containment and for no action.

As discussed in Section 3.0 of the FS, soil and groundwater treatment technology options were
identified, assessed and screened based on implementability, effectiveness, and general cost.
Section 4.0 of the FS presented the remedial alternatives developed by combining the
technologies identified in the previous screening process in the categories identified in Section
300.430(e)(3) of the NCP. The purpose of the initial screening was to narrow the number of
potential remedial actions for further detailed analysis while preserving a range of options. Each
alternative was then evaluated in detail in Section 6.0 of the FS.

3. Technical Impracticability Evaluation

Restoration of contaminated groundwater, especially in a designated drinking water aquifer, 1s
one of the primary objectives of the Superfund program. The National Contingency Plan, which
provides the regulatory framework for the Superfund program, states that: “EPA expects to return
usable ground waters to their beneficial uses wherever practicable, within a timeframe that is
reasonable given the particular circumstances of the site” (NCP section 300.430(a)(1)(i1i)(F)).
Generally, restoration cleanup levels are established by applicable or relevant and appropriate
requirements (ARARSs), such as the use of federal or state standards for drinking water quality
[USEPA, 1993].
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ARARs may be waived for six reasons, including where compliance with the requirements is
technically impracticable from an engineering perspective. Where groundwater ARARs are
waived at a Superfund site due to technical impracticability, EPA’s general expectations are to
prevent further migration of the contaminated groundwater plume, prevent exposure to the
contaminated groundwater, and evaluate further risk reduction measures as appropriate. (NCP
section 300.430(a)(1)(ii){(F)).

Experience has shown, however, that restoration to drinking water quality may not always be
achievable due to the limitations of available remediation technologies. EPA, therefore, must
evaluate whether groundwater restoration at Superfund sites is attainable from an engineering
perspective. Factors that can inhibit groundwater restoration include hydrogeologic factors and
contaminant-related factors, such as the presence of dissolved non-aqueous phase liquids
(DNAPL).

EPA conducted an evaluation to determine whether 1t was technically practicable to clean up the
groundwater in the area of the Site within a reasonable timeframe. This evaluation is further
discussed in the Technical Impracticability Evaluation Report [M&E, 2005¢ Draft Final
Technical Impracticability Evaluation]. The evaluation concluded that restoration of both the
overburden and bedrock aquifers in a reasonable timeframe is not practical for the following
reasons;

e The presence of contaminants in residential wells demonstrates that there was a pathway
of chlorinated solvent contamination from MMC and DMC and potentially other source
areas to the bedrock aquifer.

¢ Historically, deep, open-hole production wells within the potential DNAPL source area
likely mobilized and spread aqueous phase contamination and DNAPL laterally and
vertically, effectively expanding the size of the source area and aqueous plume. The
mechanisms that cause this contamination are borehole short-circuiting and pool
mobilization through change in DNAPL entry pressures caused by pumping in the
vicinity of release arcas. Borehole short-circuiting can occur when DNAPL that 1s pooled
at shallower locations in bedrock enters a borehole (e.g., bedrock supply or drinking
water well), and cascades down to the bottom of wells and potentially invades deeper
fractures. Pool mobilization can occur when pumping near solvent release locations
causes DNAPL pools to mobilize and spread vertically and laterally over a larger area
than would have occurred under natural gradients and entry pressures. These
mechanisms are described conceptually in Figures 3.2-1 and 3.2-2 of the Technical
Impracticability Evaluation Report [M&E, 2005¢c].
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¢ The presence of chlorinated solvent contamination in residential areas located several
hundred feet from the release areas demonstrates widespread bedrock contamination.

» Most of the residential wells are deep, open-hole bedrock wells. Although contaminants
may originally have migrated in discrete fractures, significant cross-contamination
through borehole short-circuiting and mixing has likely occurred as a result of pumping
these wells over time.

o Little is known regarding the depth of contamination. A significant and costly
investigation would be required to characterize the vertical extent of contamination.
Even with installation of several monitoring wells, the characterization of the source zone
and extent of dissolved-phase contamination would likely not be conclusive due to the
heterogeneous nature of fractured bedrock. Therefore, it would be difficult to design an
optimal remediation system to restore bedrock groundwater.

¢ The bedrock is sedimentary in nature and is known to be fractured. Once DNAPL
reaches the bedrock, it will migrate downward until it cannot overcome the entry pressure
of the fracture due either to the small aperture width or decrease in pool height. The
DNAPL may also enter dead-end fractures and cause diffusion of aqueous contaminants
into the rock matrix. Removal of DNAPL from fractured bedrock and restoration of
groundwater to background concentrations in DNAPL zones within a reasonable time-
frame 1s extremely difficult, if not impossible, due to limited natural or induced flushing
within bedrock fractures, particularly dead-end fractures. Also, back diffusion from the
matnx could cause concentrations to persist above groundwater standards for years.
Current remedial technologies are not effective in restoring DNAPL zones in porous and
fractured media, particularly in complex settings.

e The overburden aquifer is a low permeability, porous, fractured glacial till formation. It
is likely that DNAPL exists in the till at MMC and DMC based on current data. DNAPL
may be pooled in dead-end fractures or remain as residual in the till fractures where
diffusive losses to the porous matrix may dissipate DNAPL over time. These
characteristics limit the hydraulic accessibility of DNAPL and, coupled with the low
permeability of the till, make removal of DNAPL and restoration of groundwater to
background levels within a reasonable timeframe unlikely.

e There are currently no available technologies that are known to be effective in restoring
DNAPL zones in complex heterogeneous geologic environments to drinking water
quality in a reasonable timeframe.
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e Restoration of the dissolved-phase plume in a reasonable timeframe is unlikely due to the
complex and heterogeneous nature of fractured bedrock.

For these reasons, a technical impracticability waiver of ARARSs is warranted under NCP Section
300.430(H)(1 )i} C)3) and EPA’s Technical Impracticability Guidance for groundwater. The
groundwater zone over which the technical impracticability zone applies encompasses all areas in
the overburden and bedrock aquifers that are currently or conceivably could be impacted by
contamination emanating from the Site, as outlined on ROD Figure 8. The lateral boundaries of
the T1 waiver zone extend to groundwater discharge areas to the east, south, and west of the
contaminant plumes, including Bail Brook and Hersig Brook to the east of the Site, and Allyn
Brook to the south of the Site. To the west of the Site, the T]1 waiver boundary coincides with the
wetland area in the vicimity of the ground elevation contour of 150 feet. This is a potential
groundwater discharge area to the west of the estimated western extent of contamination and
Maple Avenue. To the north, the TI boundary extends to encompass all residential wells that are
in the vicinity of the Superfund Site. The depth of the technical impracticability waiver zone 1s
considered to be at least the depth of the conceptual maximum extent of DNAPL, as depicted on
Figures 3.3-15 through 3.3-18 and on Figure 3.6-2 in the Technical Impracticability Evaluation
Report, or the depth of the deepest impacted well within the TI waiver zone.

Chemical-specific ARARSs for groundwater at the Site include Connecticut Remediation
Standard Regulation (CT RSR) standards, including the Groundwater Protection Criterta
applicable to the GA groundwater underlying the Site, Surface Water Protection Criteria, and the
current and proposed Residential and Industrial/Commercial Volatilization Criteria {(which have
not yet been promulgated and are “to be considered”). These criteria establish remediation
standards for groundwater, include numeric criteria for many contaminants, and provide separate
criteria for threats to human health and environmental receptors based on direct contact, as well
as migration via groundwater or volatilization. Chemical-specific ARARs also include federal
Maximum Contaminant Levels (MCLs) which govern the quality of drinking water provided by a
public water supply, and are relevant and appropriate requirements in establishing groundwater
remediation goals for private wells.

The compounds and their respective ARARs for which a technical impracticability waiver will
apply are presented in ROD Table 30. For compounds where no ARARSs exist, risk-based goals
are presented. Human health risk-based goals are presented in Section 2 of the FS [M&E,
2005b]. The compounds include all chlorinated solvents released at the Site and related
compounds, such as breakdown products and additives (i.e., 1,4-dioxane) as well as other co-
located compounds dissolved in groundwater such as PAHs, BTEX compounds, and several
metals (arsenic, copper, lead, mercury, vanadium, and zinc). The chlorinated compounds are the
most widespread and recalcitrant, the most likely to restrict the ability to restore groundwater,
and the primary risk drivers. There is little benefit to attempting to remediate co-located
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compounds, therefore the TI waiver will apply to all dissolved contaminants found at the Site.

No waiver of location-specific or action-specific ARARs is required for the Site.

J. DESCRIPTION OF ALTERNATIVES

This Section provides a narrative summary of each remedial alternative evaluated for the Site.
Alternatives were evaluated to address each contaminated medium or potential migration
pathway at each Study Area. A more complete, detailed presentation of each alternative is found
in Section 6.0 of the FS.

EPA evaluated remedial alternatives separately for the soil and soil vapor at the MMC Study
Area.

MMC Study Area — Soil

Alternative MMC 8-1: No Action. The No Action alternative is developed as a baseline to which
other alternatives can be compared. No remedial action would be performed at the MMC Study
Area under the No Action Alternative, and only naturally occurring processes would be acting to
reduce contamination. This alternative is not protective of human health or the environment and
does not reduce on-site risk or contaminant mobility. The time to achieve response action
objectives (RAOs) for MMC Study Area soil under the No Action altermative would likely
exceed 100 years since some of the contaminants do not degrade and are not very mobile in soil
(PAHs and metals).

Estimated Period of Operation: None
Estimated Total Present Worth: None

Alternative MMC 8-2: Containment. The major components of this alternative include:

Pre-remedial study;

Soil excavation and consolidation (scenario S-2B);
Construction of a geomembrane cap;
Environmental monitoring,

Institutional controls; and

Five-year reviews.

a & & 2 ¢ &

This alternative was developed as a containment alternative (contain waste on site while reducing
exposure) consisting of covering contaminated areas with a low permeability, geomembrane cap
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to limit water infiltration and subsequent migration of contaminants above the water table and
climinate the direct exposure pathway to soil. Environmental monitoring would be included to
assess the impact on contaminant migration in groundwater and five-year Site reviews would be
conducted to evaluate the remedy per EPA guidance. Institutional controls wouid be
implemented to avoid site uses that would obstruct the usefulness of the cap. Under this scenario,
institutional controls would include obtaining an Environmental Land Use Restriction (ELUR) as
defined in the CT RSRs, to restrict activities that may disturb the engineered control.

Twao scenarios for the containment option were considered for the detailed evaluation: capping
the entire Study Area assuming that most of the area contains soil with exceedances of the PMC
(Scenario S-2A, approximately 3.3 acres) and capping the soil exceeding RBGs and direct
exposure criteria (Scenario S-2B, approximately 1 acre).

Estimated Period of Operation: Containment activities, <1 year; monitoring, 50 years
Estimated Total Present Worth: $1.3 million to $2.7 million

Alternative MMC S-3: Excavation and Off-site Disposal. The major components of this
alternative include:

Pre-remedial study;

Excavation support activities;

Soil excavation and off-site disposal;
Environmental monitoring;
Institutional controls; and

Five-year reviews.

Under this alternative, designated soil would be excavated and transported for off-site disposal.
Four variations of this alternative were evaluated in order to provide a range of cleanup levels for
comparison purposes:

» Scenario S-3A: Address current residential risk by excavating and removing soil from
the back of the adjacent residential property at 275 Main Street only (approximately 0.1
acres). No excavation would be performed on the MMC facility property.

+ Scenario S-3B: Address current and future residential risk by excavating all areas of
concern with exceedances of RBGs and those that also exceed CT RSR direct exposure
criteria (residential and industrial/commercial) (approximately 0.50 acres).

* Scenario S-3C: Address all risk, direct exposure concerns, and PMC by excavating all
areas of concern and sample locations indicating an exceedance of pollutant mobility
criteria in addition to areas described in S-3A and S-3B above (approximately 0.75 acres).
» Scenario S-3D: Excavate the entire Study Area to address the possibility that all surface
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soils across the Study Area exceed one or more of the RAOs (RBGs and CT RSRs).
(approximately 3.3 acres)

Due to the uncertainty of depth of contamination in soils, cost for these options included intervals
of 0 to 2 feet and 2 to 4 feet deep. Depending on the depth to which excavation occurs,
institutional controls would include obtaining an ELUR as defined in the CT RSRs, to restrict
future activities that may result in exposure to Site-related contaminants. Environmental
monitoring may also be required for the implementation of each of these variations.

Estimated Period of Operation: Excavation and disposal, <1 year; monitoring, 50 years
Estimated Total Present Worth: $332,000 (S-3A 2’ deep) to $7.6 million (5-3D to 4° deep)

Altemative MMC S-4: Soil Vapor Extraction. The major components of this alternative include:

Pre-remedial study;

Site preparation;

Installation and operation of the SVE system;
Treatment of off-gas;

Environmental monitoring;

Institutional controls; and

Five-year reviews.

* & & 9 & ¢ &

This alternative was developed as a treatment option for soils containing VOCs and possibly
DNAPL. Under this soil vapor extraction (SVE) alternative, a vapor extraction system would be
installed to increase volatilization of VOCs from the soil, reducing the concentrations of VOCs
in soils and potentially reducing the mass of DNAPL over time. This alternative is also proposed
for addressing soil vapor. The SVE system would consist of a network of extraction wells
connected to aboveground piping and a vacuum blower with an appropriate technology for the
treatment of collected VOCs. It should be noted that surface soils with metals and PAHs
requiring remediation cannot be addressed by SVE alone, and may require excavation and
disposal or capping to achieve all RAOs. Environmental monitoring and five-year Site reviews
would be required to evaluate the progress of this remedy.

Estimated Period of Operation: SVE, 7 years; monitoring, 50 years
Estimated Total Present Worth: $505,000

MMC Study Area — Soil Vapor

Alternative MMC SV-1: No Action. The No Action alternative is developed as a baseline to
which other alternatives can be compared. No remedial action would be performed at the MMC
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Study Area under the No Action Altemative, and only naturally occurring processes would be
acting to reduce contamination. This alternative is not protective of human health or the
environment and does not reduce on-site risk or contaminant mobility. The time to achieve
RAQs for MMC Study Area soil under the No Action alternative would likely exceed 100 years.

Estimated Period of Operation: None
Estimated Total Present Worth: None

Alternative MMC SV-2: Excavation and Off-site Disposal. The major components of this
alternative include:

Pre-remedial study;

Excavation support activities;

Soil excavation and off-site disposal;
Environmental monitoring;
Institutional controls; and

Five-year reviews.

s 5 & 2 & »

This alternative was developed as a source control remedy. Under this alternative, all accessible
VOC-impacted source area materials (soil exceeding PRGs) will be excavated to a depth of four
or eight feetl and transported for off-site disposal, thereby eliminating the source of the soil vapor
concerns. The soil vapor source is likely from VOCs and potential DNAPL located in soils
below the former loading dock and degreasers. Institutional controls and environmental
monitoring may be required for the implementation of each of these variations.

Estimated Period of Operation: Excavation and disposal, <1 year; monitoring, 50 years
Estimated Total Present Worth: $2.1 million to $3.8 million

Alternative MMC SV-3: Soil Vapor Extraction. The major components of this alternative
include:

Pre-remedial study;

Site preparation;

Installation and operation of the SVE system,
Treatment of off-gas;

Environmental monitoring;

Institutional controls; and

Five-year reviews.

* & & & & &
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This alternative was developed as a treatment option for soil vapor that reduces concentrations of
VOCs in soil over time. SVE technology can also reduce the mass of DNAPL residing in
subsurface soils, as described under MMC Alternative S-4.

Estimated Period of Operation: 7 years
Estimated Total Present Worth: $494,000

DM Study Area — Overburden Groundwater

Alternative DMC GW-1: No Action. The No Action alternative is developed as a baseline to
which other alternatives can be compared. No remedial action would be performed at the DMC
Study Area under the No Action Alternative, and only naturally occurring processes would be
acting to reduce contamination. This alternative is not protective of human health or the
environment and does not reduce on-site nisk or contaminant mobility. The time to achieve
RAOs for DMC Study Area groundwater under natural conditions would likely exceed 100
years.

Estimated Period of Operation: None
Estimated Total Present Worth: None

Alternative DMC GW-2: Groundwater Extraction — Hydraulic Containment. The major
components of this alternative include:

Pre-remedial study and treatability test;
Groundwater extraction;

Ex-situ groundwater treatment;
Environmental monitoning;
Institutional controls; and

Five-year reviews,

* & & & 9 »

This alternative consists of extracting groundwater within or just downgradient from the hot spot
. areas (high concentrations of VOCs, and possible DNAPL areas) by utilizing pumping methods
from extraction wells and/or a collection trench, Such action will manage the migration of
contaminated groundwater from the overburden laterally and vertically to the bedrock. Coliected
groundwater would be treated in an on-site treatment system. Environmental monitoring would
be included to assess contaminant migration and five-year Site reviews would be conducted to
evaluate the remedy per EPA guidance. Institutional controls, in the form of ELURs, would
prevent the use of overburden groundwater as drinking water or for other domestic purposes,
prevent construction of buildings without the necessary controls to minimize potential inhalation
risks, prohibit residential activities, and prohibit soil disturbance and exposure to groundwater
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via intrusive activities without a plan to protect against groundwater contact in uncontrolled
conditions. As a hydraulic containment alternative, it is anticipated that this alternative would
take at least 100 years to meet all RAQs, including the restoration of overburden groundwater to
background concentrations based on Natural Attenuation Modeling.

Estimated Penod of Operation: 100 years

Estimated Total Present Worth: $4.9 million

Alternative DMC GW-3: Multi-Phase Extraction. The major components of this alternative
include:

Pre-remedial study and treatability test;
Multi-phase extraction;

Ex-situ groundwater treatment;
Collection and treatment of off-gas;
Environmental monitoring;
Institutional controls; and

Five-year reviews.

This altemative was developed as a more aggressive treatment option for the groundwater plume
containing VOCs than hydraulic containment. Under this alternative, an extraction system would
be installed (or the existing system modified) to increase volatilization of VOCs from the
saturated and unsaturated zone, and extract groundwater for treatment. Collected groundwater
and vapor released from the groundwater (and soils) would be collected and treated, thus
managing the migration of contaminants and improving the time for restoration. Environmental
monitoring would be implemented to assess the progress and success of this remedy. Five-year
reviews would be required to assess the remedy in accordance with EPA guidance. Institutional
controls, in the form of ELURSs, would prevent the use of overburden groundwater as drinking
water or for other domestic purposes, prevent construction of buildings without the necessary
controls to minimize potential inhalation risks, prohibit residential activities, and prohibit soil
disturbance and exposure to groundwater via intrusive activities without a plan to protect against
groundwater contact in uncontrolled conditions. This alternative uses a more aggressive
extraction strategy than Alternative GW-2, and it is assumed that the time to meet all RAOs will
be shorter than that anticipated for the hydraulic containment altemnative. A relative period of
time for treatment was assumed to be 50 years.

Estimated Period of Operation: 50 years

Estimated Total Present Worth: $4.9 million
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Alternative DMC GW-4: In-situ Chemical Oxidation. The major components of this alternative
include:

Pre-remedial study and treatability test;
Installation of injection wells;
Injection of oxidant;

Environmental monitoring;
Institutional controls; and

Five-year reviews.

This alternative was developed as an in-situ treatment option for groundwater containing VOCs
and possibly DNAPL. Multiple injections of oxidation chemicals into the VOC hot spots would
be conducted, using materials that break down contaminants to nonhazardous byproducts such as
salt, water, and carbon dioxide and deplete the source zone mass. Environmental monitoring
would be implemented to assess the progress and success of this remedy, including the
restoration of the groundwater plume. Five-year reviews would be required to assess the remedy
in accordance with EPA guidance. Institutional controls, in the form of ELURs, would prevent
the use of overburden groundwater as drinking water or for other domestic purposes, prevent
construction of buildings without the necessary controls to minimize potential inhalation nisks,
prohibit residential activities, and prohibit soil disturbance and exposure to groundwater via
intrusive activities without a plan to protect against groundwater contact in uncontrolled
conditions. This alternative uses a more aggressive remediation strategy than Alternative GW-2,
and it is assumed that the time to meet all RAOs will be shorter than that anticipated for the
hydraulic containment alternative. A relative period of time for treatment was assumed to be 50
years.

Estimated Period of Operation: Oxidant injection, 5 years; monitoring 50 years
Estimated Total Present Worth: $1.8 million

Alternative DMC GW-5: Soil Excavation, The major components of this alternative include:

Pre-remedial study;

Excavation support activities;

Soil excavation and off-site disposal;
Environmental monitoring;
Institutional controls; and

Five-year reviews.

e & & 9 B

This alternative was developed as a source control, or removal, remedy. The removal of sources
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of contamination will likely reduce the concentrations in groundwater, as well as significantly
reduce the risk posed to construction workers through direct contact of contaminants in
groundwater. Under this alternative, all accessible hot spot areas (including DNAPL if
encountered) will be excavated and transported for off-site disposal. A particular challenge to
excavating soil from this Study Area is that it is likely that contamination (DNAPL) has
penetrated the unsaturated soil (vadose zone), thus, a deep excavation would be required to
remove all possible source materials (up to 20 feet deep in some locations with an area of
between 0.10 — 0.20 acres for hot spot excavation, with a worst-case estimate of 0.55 acres to
excavate all contaminated soils within the 1,000 ppb TCE contour). The presence of buildings
and utilities present challenges as well, and it is possible that contaminated soils exist under the
buildings.

The elimination of hot spot areas through excavation and off-site disposal of contaminated soils
is the alternative that provides the greatest degree of overall protection of human health that is
technically practicable at this study area. This alternative is the most reliable option if all
contaminated soils are removed, and provides for a shorter timeframe for remedial action, which
is desired to reduce the potential for human exposure. Excavation is expected to significantly
reduce the risk posed to construction workers through direct contact of contaminated
groundwater immediately upon completion. Long-term monitoring of groundwater would be
implemented upon removal of source materials to demonstrate the effectiveness and
protectiveness of the remedy; complete reduction of contaminants in overburden groundwater is
expected to take up to 50 years. Five-year reviews would be required to assess the remedy in
accordance with EPA guidance. Institutional controls, in the form of ELURs, would prevent the
use of overburden groundwater as drinking water or for other domestic purposes, prevent
construction of buildings without the necessary controls to minimize potential inhalation risks,
prohibit residential activities, and prohibit soil disturbance and exposure to groundwater via
mmtrusive activities without a plan to protect against groundwater contact in uncontrolled
conditions.

Estimated Period of Operation: Excavation and disposal, <1 year; monitoring, 50 years
Estimated Total Present Worth: $1.9 - $3.2 million for hot spot; $8.1 million worst case

Site-wide Groundwater Study Area — Source Zone

Alternative SZ-1: No Action. The No Action alternative is developed as a baseline to which
other alternatives can be compared. Under this alternative, no remedial action is taken, and as a
result only naturally occurring processes would act to reduce contamination. The time to achieve
RAOQOs for groundwater under the No Action alternative is equivalent to projected attenuation of
contamination under natural conditions, which is likely to be much greater than 100 years.
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Estimated Period of Operation: None
Estimated Total Present Worth: None

Alternative SZ-2: Groundwater Extraction — Hydraulic Containment. The major components of
this alternative include:

Groundwater extraction;
Ex-situ groundwater treatment;
Environmental monitoring;
Institutional controls; and
Five-year reviews,

This alternative was developed as a containment alternative to manage the migration of
contaminated groundwater, The alternative consists of extracting groundwater from the source
zones (high concentrations of VOCs and possibly DNAPL, if encountered) using new or existing
extraction wells. Such action will limit the migration of contaminated bedrock groundwater.
Extracted groundwater would be piped to a centralized treatment system. Groundwater would be
treated and discharged to surface waters. Five-year Site reviews would be conducted to evaluate
the remedy per EPA guidance. Institutional controls would also be implemented to avoid Site
uses of contaminated groundwater until all RAOs are met. Under this scenario, institutional
controls would include obtaining an ELUR, as defined in the CT RSRs, to restrict use of
groundwater for drinking or domestic purposes.

Estimated Period of Operation: 100 years
Estimated Total Present Worth: $8.7 million

Site-wide Groundwater Study Area — Dissolved Plume

Alternative DP-1: No Action. The No Action alternative is developed as a baseline to which
other alternatives can be compared. Under this alternative, no remedial action is taken. The time
to achieve RAOs for groundwater under the No Action alternative is equivalent to projected
attenuation of contamination under natural conditions, which is likely to be greater than 100
years.

Estimated Period of Operation: None
Estimated Total Present Worth: None
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Alternative DP-2: Monitored Natural Attenuation. The major components of this alternative
include:

Installation of bedrock groundwater monitoring wells;
Environmental monitoring;

Institutional controls;

Five-year reviews,

This altemative was developed as a treatment option for dissolved phase contaminated
groundwater. It includes monitoring the dissolved phase groundwater plumes for attenuation and
five-year Site reviews to evaluate the effectiveness of the remedy. Institutional controls in the
form of ELURS or a local ordinance would be implemented to avoid Site uses of contaminated
groundwater.

Estimated Period of Operation: > 100 years
Estimated Total Present Worth: $1.9 million

Alternative DP-3; Groundwater Extraction — Restoration. The major components of this
alternative include:

Groundwater extraction;
Ex-situ groundwater treatment;
Environmental monitoring,
Institutional controls; and
Five-year reviews.

This alternative was developed as a pump and treat option. Extracted groundwater would be
piped to a centralized treatment system. Groundwater would be treated and discharged to surface
waters. Five-year Site reviews would be required to evaluate the remedy in accordance with EPA
guidance. Institutional controls in the form of ELURS or a local ordinance would also be
implemented to avoid Site uses of contaminated groundwater.

Estimated Period of Operation: 50 years
Estimated Total Present Worth: $8.5 million

Alternative DP-6: Monitoring. The major components of this alternative include:

s Installation of bedrock groundwater monitoring wells;
e Environmental monitoring;
e [Institutional controls;
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¢ Five-year reviews.

This alternative was developed as a limited action altemnative. No remedial actions are proposed.
It consists of monitoring the Site-wide Groundwater Study Area for a period of up to ten years,
including source zone and dissolved plume groundwater to determine whether the plume is
migrating or attenuating. Institutional controls in the form of ELURSs or a local ordinance would
be implemented to avoid Site uses of contaminated groundwater. It is also assumed that an
alternate water supply alternative would be implemented in conjunction with this action.

Estimated Period of Operation: 10 years
Estimated Total Present Worth: $434,000

Site-wide Groundwater Study Area — Alternate Water Supply

Alternative AWS-1: No Action. The No Action alternative is developed as a baseline to which
other alternatives can be compared. Under this alternative, no alternate water supply is provided.
The time to achieve RAOs for groundwater under the No Action alternative is equivalent to
projected attenuation of contamination under natural conditions, which is likely to be greater than
100 years.

Estimated Period of Operation: None
Estimated Total Present Worth: None

Alternative AWS-2: Connection to Middletown Water Distribution System. The major
components of this alternative include:

Extend the existing Middletown water system;
Construct water distribution system within Study Area;
Connect residences to new distribution system,;
Institutional controls; and

Five-year reviews,

Under this alternative, the existing Middletown Water Distribution System would be extended
along Route 17 south to residences within the Study Area providing potable water to all impacied
constituents. It is assumed 85 service connections would be made to the water mains. The
proposed distribution system is looped within the Study Area in order to service all impacted
constituents as well as to address water quality and pressure considerations. This alternative,
combined with institutional controls on existing groundwater use, will prevent exposure to
contaminated groundwater. Five-year Site reviews would be required to evaluate the remedy in
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accordance with EPA guidance. Implementation of this alternative will require the development
of administrative and operation and maintenance functions. Administrative responsibilities will
include billing, customer service, and regulatory compliance. Operation and maintenance of the
water supply and distribution components, including regulatory compliance, will be necessary.

Estimated Period of Operation: Construction <1 year; operation and maintenance, 50 years
Estimated Total Present Worth: $7.0 million

Alternative AWS-3: Development of New Groundwater Source and Water Distribution System.
The major components of this alternative include:

Develop new potable groundwater source;

Construct water distribution system within Study Area;
Connect residences to new distribution system;
Institutional controls; and

Five-year reviews.

A new groundwater source would be developed in close proximity to the Study Area and a
distribution system would be installed within the Study Area under this alternative. This new
source and distribution system would provide potable water to all impacted constituents. It is
assumed 85 service connections would be made to the water mains. This alternative, combined
with institutional controls on existing groundwater use, will prevent exposure to contaminated
groundwater. Five-year Site reviews would be required to evaluate the remedy in accordance
with EPA guidance. Implementation of this alternative will also require the development of
administrative and operation and maintenance functions. Administrative responsibilities will
include billing, customer service, and regulatory compliance. Operation and maintenance of the
water supply and distribution components, including regulatory compliance, will also be
necessary.

When EPA evaluated this alternative in the Feasibility Study, adequate data was not available to
determine a definitive well source in proximity to the Study Area, therefore the Feasibility Study
presents this alternative to include installation and development of a new groundwater supply,
assumed to be upgradient to the north and east of the Study Area, although a specific supply
location was not investigated. As outlined in the Proposed Plan, there are a variety of existing
well locations that could possibly be further investigated as potential sources, including but not
limited to the Durham Fairgrounds wells, the DMC cooling water well, a well at the Parsons
Manufacturing Company, or other potential well locations within the Town of Durham. The
Durham Fairgrounds wells to the south west of the Study Area are currently being investigated
by the Town of Durham as a potential source for the Durham Center water system. Preliminary
results of a 72-hour pump test conducted in July 2005 indicated a maximum capacity of 170
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gallons per minute for simultaneous pumping of the two Fairgrounds wells. The DMC cooling
water well (well #2) may have capacity to provide an adequate source of water for the Study
Area, although there is no information available to confirm this. A well located at the Parsons
Manufacturing Company may reportedly have enough capacity as well. The Parsons and DMC
wells are both currently contaminated, however, and would require treatment prior to distribution
for drinking water purposes. The need for treatment would increase the cost estimate for this
alternative. Federal and state agencies may also prefer clean water supply options over
contaminated sources.

Estimated Period of Operation: Construction <] year; operation and maintenance, 50 years
Estimated Total Present Worth: $6.6 million

Alternative AWS-4: Point of Use Treatment. The major components of this alternative include:

Continued operation of residential groundwater pumps
Ex-situ treatment at each impacted residence;
Long-term monitoring;

Five-year reviews.

Under this alternative, ex-situ point of use treatment systems would be installed at each impacted
location. Systems would be designed to address specific contaminants of concern at cach
location. Treatment of the dissolved phase contaminated groundwater at each impacted location
would provide some level of restoration of the groundwater as well as provide an alternate water
supply. Long-term groundwater monitoring would be required to both evaluate the effectiveness
of groundwater restoration as well as ensure the federal and state regulatory requirements related
to drinking water supply are met. Five-year Site reviews would be required to evaluate the
remedy in accordance with EPA guidance.

Estimated Period of Operation: Implementation <1 year; operation & maintenance, 50 years
Estimated Total Present Worth: $7.2 million

K. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

Section 12l{b)(1) of CERCLA presents several factors that at a minimum EPA is required to
consider in its assessment of alternatives. Building upon these specific statutory mandates, the
NCP articulates nine evaluation criteria to be used in assessing the individual remedial

alternatives.

A detailed analysis was performed on the alternatives using the nine evaluation criteria in order
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to select a Site remedy. The following 1s a summary of the comparison of each alternative's
strength and weakness with respect to the nine evaluation criteria. These criteria are summarized
as follows:

Threshold Criteria. The two threshold criteria described below must be met in order for the

alternatives to be eligible for selection in accordance with the NCP:

1.

Overall protection of human health and the environment addresses whether or not a
remedy provides adequate protection and describes how risks posed through cach
pathway are eliminated, reduced or controlled through treatment, engineering controls, or
institutional controls.

Comphiance with applicable or relevant and appropriate requirements (ARARSs) addresses
whether or not a remedy will meet all federal environmental and more stringent state
environmental and facility siting standards, requirements, criteria or limitations, unless a
waiver 1s invoked.

Primary Balancing Criteria. The following five criteria are utilized to compare and evaluate the

elements of one alternative to another that meet the threshold cnteria:

Long-term effectiveness and permanence addresses the criteria that are utilized to assess
alternatives for the long-term effectiveness and permanence they afford, along with the
degree of certainty that they will prove successful.

Reduction of toxicity, mobility, or volume through treatment addresses the degree to
which alternatives employ recycling or treatment that reduces toxicity, mobility, or
volume, including how treatment 1s used to address the principal threats posed by the
Site.

Short term effectiveness addresses the period of time needed to achieve protection and
any adverse impacts on human health and the environment that may be posed during the
construction and implementation period, until cleanup goals are achieved.

Implementability addresses the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to implement a particular
option.

Cost includes estimated capital and Operation Maintenance (O&M) costs, as well as
present-worth costs.
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Modifying Criteria. The modifying criteria are used as the final evaluation of remedial
alternatives, generally after EPA has received public comment on the RI/FS and Proposed Plan:

8.  State acceptance addresses the state's position and key concerns related to the preferred
alternative and other alternatives, and the state’s comments on ARARs or the proposed
use of waivers.

9. Community acceptance addresses the public's general response to the alternatives
described in the Proposed Plan and RI/FS report.

Following the detailed analysis of each individual alternative, a comparative analysis, focusing
on the relative performance of each alternative against the nine criteria, was conducted. This
comparative analysis can be found in Tables 7.1-1 through 7.6-1 of the FS.

The section below presents the nine criteria and a brief narrative summary of the altermatives and
the strengths and weaknesses according to the detailed and comparative analysis. Evaluation for
cach criteria is done by Study Area. Only those alternatives which satisfied the first two
threshold criteria were balanced and modified using the remaining seven criteria.

1. Overall Protection of Human Health and the Fnvironment.

Overall protection of human health and the environment addresses whether or not a remedy
provides adequate protection and describes how risks posed through each pathway are
eliminated, reduced or controlled through treatment, engineering controls, or institutional
controls.

MMC Study Area: The no action alternatives for soil and soil vapor {S-1 and SV-1) would be
the least protective of human health and the environment because there would be no cleanup of
the site and unacceptable risks to human health would remain.

The Containment Altemnative (S-2), would provide overall protection of human health and the
environment by preventing direct exposure to materials that present an unacceptable risk with the
use of an impermeable cap and institutional controls; ongoing maintenance of the cap would be
required to ensure continued protectiveness. The Excavation and Off-site Disposal Alternative
for soil (S-3), would also provide overall protection of human health risks by preventing direct
exposure to materials by removing contaminated soil. Both of these alternatives would provide
some measure of protection, but may not fully address inhalation risks from soil vapor
contamination. Institutional controls would be required to restrict use. The Excavation
Alternative for soil vapor (SV-2), provides for deeper excavation, just in the areas with soil vapor
contamination, to specifically address this issue. The Soil Vapor Extraction Alternatives for soil
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and seil vapor respectively (8-4 and SV-3), would effectively eliminate risks to human health
from direct contact with TCE in soil and inhalation of TCE in soil vapor. SVE alone, however,
cannot address current and future risks due to PAHs and metals in soil.

Combinations of the above alternatives were contemplated to address unacceptable risks from
contaminants in both soil and soil vapor. Combining the Containment (S-2) and Soil Vapor
Extraction {(SV-3) alternatives would prevent direct exposure to human health and address
inhalation risk, although the cap would require ongoing maintenance to ensure continued
protectiveness. Combining Excavation alternatives for both soil and soil vapor (S-3 and SV-2),
would address all contaminants. By combining Excavation for soil (S-3) and Soil Vapor
Extraction {SV-3), SVE would be implemented prior to excavation to reduce the volume and
depth of VOC contamination requiring excavation. The latter two combinations (S-3 with SV-2,
and S-3 with SV-3) provide the greatest degree of overall protection.

DMC Study Area: The No Action Alternative (GW-1) would be the least protective of human
health and the environment because there would be no cleanup of the site and unacceptable risks
to human health would remain.

For all of the other alternatives contemplated for this Study Area, the possible presence of
DNAPL and possible contamination under buildings and utilities increases the expected
timeframe for reduction in concentrations. All alternatives are expected to leave some residual
DNAPL in overburden, as it is not technically practicable to clean up this DNAPL. Institutional
controls are required in conjunction with these alternatives to prevent construction workers from
coming into contact with contaminated groundwater, and to prevent future site uses that do not
address volatilization issues.

The Hydraulic Containment Alternative {(GW-2) would protect human health by extracting and
treating overburden groundwater to mitigate the risk posed to construction workers through
direct contact and to a future resident through volatilization of contaminants from groundwater.
However, reduction of contaminants is expected to occur over a long period of time (at least 100
years). The Multi Phase Extraction Alternative {GW-3) is expected to have similar results as
GW-2, except that with the addition of a vapor extraction component, potential contaminant
sources in the saturated zone are also reduced, and the timeframe for reduction of contaminants
may be reduced to 50 years. The In-situ Chemical Oxidation Alternative (GW-4) is expected to
reduce contaminant mass, volume and concentration through injection of an oxidizing agent into
wells to treat overburden groundwater; however, the timeframe for reduction of contaminants is
assumed to be 50 years due to low permeability of overburden.

The Excavation and Off-site Disposal Alternative (GW-5) would protect human health by
excavating contaminated soil in hot spot areas to significantly reduce the risk posed to
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construction workers through direct contact to contaminants from groundwater. Elimination of
hot spot areas provides the greatest degree of overall protection that is technically practicable at
this study area, and provides for a shorter timeframe for remedial action, which is desired to
reduce the potential for human exposure. Excavation is expected to significantly reduce the risk
posed to construction workers through direct contact of trichloroethene in overburden
groundwater immediately upon completion, although long-term monitoring is still required as
reduction of contaminants in overburden groundwater is expected to take up to 50 years. As
stated above, the excavation of hot spot areas will also remove a source of contamination to
groundwater.

Site-wide Groundwater Study Area — Alternate Water Supply: The No Action Alternative
(AWS-1) would be the least protective of human health and the environment because
unacceptable risks to human health would not be addressed. The Connection to Middietown
Water Distribution System Alternative (AWS-2), and Development of New Groundwater Source
and Water Distribution System Alternative (AWS-3), would both protect human health by
providing an alternate water supply for all impacted constituents. These alternatives provide the
greatest protection of human health by eliminating all current and future risk. The Point of Use
Treatment Alternative (AWS-4), protects human health by filtering and/or otherwise treating well
water prior to use, and providing contingencies for bottled water should point of use treatment
fail. Institutional controls are required for alternatives AWS-2, AWS-3 and AWS-4 to ensure
continued protectiveness by preventing use of contaminated groundwater.

Site-wide Groundwater — Source Zone (SZ) and Dissolved Plume (DP): No Action
Alternatives (SZ-1 and DP-1), implemented on their own, would be the least protective of human
health and the environment because unacceptable risks to human health would not be addressed.

For the source zone, Groundwater Extraction - Hydraulic Containment Alternative (SZ-2), would
increase human health protection by reducing the concentration of contaminants in the associated
plume area, although no active cleanup of groundwater is contemplated (containment is the only
goal). There is no alternative that can fully achieve cleanup goals in the source zone in a
reasonable timeframe.

For the dissolved plume, Monitored Natural Attenuation Alternative (DP-2), no reduction in risk
occurs if implemented on its own. Implemented in conjunction with provision of an alternate
water supply and institutional controls, human health protection is increased. Groundwater
Extraction — Restoration Alternative (DP-3), would increase human health protection, but is not
likely to achieve cleanup goals for 50 years. This alternative is not protective if implemented
alone, but increases human heaith protection if implemented in conjunction with provision of an
alternate water supply and institutional controls, Monitoring of the Dissolved Plume Alternative
(DP-6) uses a monitoring network to ensure that the plume does not migrate to areas not affected
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by groundwater contamination. Again, implemented alone, no reduction of risk occurs.

Alternatives were combined to include Monitoring of the Dissolved Plume {DP-6), No Action for
the Source Zone (SZ-1), and Groundwater Extraction for Hydraulic Containment Alternative
(8Z-2) specifically provided as a contingency, in the event that groundwater plume migration
does occur. In conjunction with the provision of an alternative water supply as described in
alternatives AWS-2 or AWS-3, this combination is protective of human health.

2. Compliance with Applicable or Relevant and Appropriate Requirements.

Section 121(d) of CERCLA requires that remediai actions at CERCLA sites at least attain legally
applicable or relevant and appropriate federal and state requirements, standards, criteria and
iimitations which are collectively referred to as ARARs, unless such ARARs are waived under
CERCLA 121(d)(4).

Applicable requirements are those substantive environmental protection requirements, criteria, or
limitations promulgated under federal or state law that specifically address hazardous substances,
the remedial action to be implemented at the Site, the location of the Site or other circumstances
present at the Site. Relevant and appropriate requirements are those substantive environmental
protection requirements, criteria, or limitations promulgated under federal or state law which,
while not applicable to the hazardous materials found at the Site, the remedial action itself, the
Site location or other circumstances at the Site, nevertheless address problems or situations
sufficiently similar to those encountered at the Site that their use is well-suited to the Site.

MMC Study Area: Alternatives S-1 and S8V-1, No Action for soil and soil vapor, would not
comply with chemical-specific ARARs applicable to the Site. Soil vapor extraction alternatives
alone, S-4 and SV-3, would not meet all chemical-specific ARARs. The excavation alternatives,
S-3 for soil and SV-2 for soil vapor, if implemented separately, may not meet all chemical
specific ARARs for the entire depth of soil.

Alternatives S-2, Containment, and ail three combinations of alternatives (S-3 and SV-2,
Excavation for both Soil and Soil Vapor; S-3 Soil Excavation and SV-3 Soil Vapor Extraction;
S-2 Containment and SV-3 Soil Vapor Extraction) would meet all chemical, location, and action-
specific ARARs if properly implemented.

DMC Study Area: Alternative GW-1, No Action, would not comply with chemical-specific
ARARsS applicable to the Site. All other alternatives, GW-2, GW-3, GW-4 and GW-5, will all
meet RAOs over time, ranging from up to 50 years for GW-3, GW-4, and GW-5, to 100 years for
GW-2. Excavation pursuant to alternative GW-5 is expected to significantly reduce the risk
posed to construction workers through direct contact of contaminated groundwater immediately
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upen completion, although long-term monitoring is still required as reduction of contaminants in
overburden groundwater is expected to take up to 50 years. None of the alternatives for the
DMC Study Area are expected to meet chemical-specific ARARs relating to groundwater
restoration. A techmical impracticability waiver is proposed for ARARSs that would normally
require cleanup of the groundwater, These alternatives will all meet location and action-specific
ARARs if properly implemented.

Site-wide Groundwater Study Area — Alternate Water Supply: Alternative AWS 1, No
Action, would not comply with chemical-specific ARARs. Alternatives AWS-2, AWS-3 and
AWS-4 will all achieve RAOs and chemical-specific ARARs as they relate to water supply only
{(no actual cleanup of Site-wide groundwater occurs with any of these alternatives). These
alternatives will comply with location and action-specific ARARS if properly implemented.

Site-wide Groundwater — Source Zone (SZ) and Dissolved Plume (DP): No action
alternatives SZ-1 and DP-1 do not comply with chemical-specific ARARs. Alternative SZ-2
would comply with chemical-specific ARARs, but only as they relate to treatment of extracted
groundwater and not for groundwater restoration; this alternative does not meet RAQOs or
chemical-specific ARARs within the source zone. Altemnative DP-2 may achieve chemical-
specific ARARs in the dissolved plume, but likely in a timeframe greater than 100 years; this
alternative would not achieve RAOs or chemical-specific ARARs within the source zone.
Alternative DP-3 may achieve chemical-specific ARARs in a timeframe greater than 50 years in
the dissolved plume, however, this alternative would not achieve RAOs or chemical-specific
ARARSs within the source zone. Alternative DP-6, implemented alone, does not comply with
chemical-specific ARARs.

Alternatives were combined to include DP-6, Monitoring of the Dissolved Plume, Alternative
SZ-1, No Action for the Source Zone, and Alternative SZ-2, Groundwater Extraction for
Hydraulic Containment {8Z-2 is specifically provided as a contingency, in the event that
groundwater plume migration does occur). In conjunction with the provision of an alternative
water supply as described in alternatives AWS-2 or AWS-3, this combination achieves RAOs
and chemical-specific ARARs as they apply to water supply only. A technical impracticability
waiver is proposed for ARARs that would normally require cleanup of the groundwater.

3. Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence addresses the criteria that are utilized to assess
alternatives for the long-term effectiveness and permanence they afford, along with the degree of
certainty that they will prove successful.
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MMUC Study Area: Alternatives S-1 and SV-1, No Action for soil and soil vapor, do not
provide any long-term effectiveness or permanence. Soil vapor extraction alternatives alone, S-4
and SV-3, would not remove risks posed by chemicals other than VOCs, and would not address
all human health risks. The excavation alternatives, 8-3 for soil and SV-2 for soil vapor, if
implemented separately, would provide long-term effectiveness and permanence, but only for
specific contaminants; residual risks for other contaminants may remain. Alternative S-2
Containment would provide long-term effectiveness and permanence, provided the cap was
regularly maintained.

Combining S-2 Containment and SV-3 Soil Vapor Extraction would provide long-term
effectiveness and permanence, provided the cap was regularly maintained. The remaining
combinations of alternatives (S-3 and SV-2, Excavation for both Soil and Soil Vapor, and S-3
Soil Excavation and SV-3 Soil Vapor Extraction) would provide the most permanence and long-
term effectiveness.

DMC Study Area: Alternative GW-1, No Action, does not provide any long-term effectiveness
or permanence. Alternatives GW-2, GW-3, GW-4 and GW-5, will all provide some measure of
long-term effectiveness by reducing concentrations of VOCs in both the hot spot areas and the
associated plume. However, the likely presence of DNAPL, including residual DNAPL within
till fractures, creates the possibility of residual contamination being available for dissolution
many years into the future. The alternatives are expected to provide adequate and reliable
controls. The possible exception is alternative GW-4, in-situ chemical oxidation, due to the
potential for mobilization of metals with certain oxidant and soil types. Alternative GW-5 is the
most reliable option if all contaminated soils are removed.

Site-wide Groundwater Study Area — Alternate Water Supply: Alternative AWS-1, No
Action, does not provide any long-term effectiveness or permanence. Under alternatives AWS-2,
AWS-3 and AWS-4, residual risks will remain at the Site due to contaminated groundwater.
AWS-2 and AWS-3 provide a permanent hookup to an alternate water supply, which would
remove the risk 10 human health from contaminated groundwater.

Site-wide Groundwater — Source Zone (SZ) and Dissolved Plume (DP): No action
alternatives SZ-1 and DP-1 do not provide any long-term effectiveness or permanence.
Alternative SZ-2 would reduce concentrations of VOCs in both the source zone and indirectly in
the dissolved plume, but residual risk from DNAPL will remain at the Site for many years into
the future. This alternative may effectively manage migration and would require a long term
monitoring program, regular maintenance, and institutional controls. Under alternative DP-2,
residual risk remains due to contaminated groundwater for a timeframe likely greater than 100
years. Alternative DP-3 may minimize migration of contaminated water and reduce the size of
the dissolved plume, but residual risk remains for a timeframe likely greater than 50 years.
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Alternative DP-6, implemented alone, includes no controls to reduce contaminant levels.

Alternatives were combined to include DP-6, Monitoring of the Dissolved Plume, Alternative
SZ-1, No Action for the Source Zone, and Alternative SZ-2, Groundwater Extraction for
Hydraulic Containment, specifically provided as a contingency, in the event that groundwater
plume migration does occur. In conjunction with the provision of an alternative water supply as
described in alternatives AWS-2 or AWS-3, as well as a technical impracticability waiver for
both the source zone and dissolved plume areas, this combination achieves long-term
effectiveness and permanence for protection of human health and the environment.

4. Reduction of Toxicity, Mobility, or Volume Through Treatment

Reduction of toxicity, mobility, or volume through treatment addresses the degree to which
alternatives employ recycling or treatment that reduces toxicity, mobility, or volume, including
how treatment is used to address the principal threats posed by the Site.

MMC Study Area: The no action alternatives, S-1 and SV-1, do not reduce toxicity, mobility,
or volume through treatment. Containment alternative S-2 may reduce mobility, although not
through treatment. This alternative would reduce the mobility of the chemical contaminants that
are placed beneath the cap by preventing water from coming into contact with contaminants.
Excavation alternatives S-3 and SV-2 will reduce toxicity, as contaminants above cleanup levels
will be removed from the site; this will greatly reduce mobility and volume, but not through
treatment (although some materials shipped off-site may require treatment prior to disposal).
Soil vapor extraction alternatives, S-4 and SV-3, will reduce toxicity and the overall mass of
VOCs in soil through treatment. SVE is an irreversible treatment process for VOCs, by which
extracted VOCs are collected on carbon and destroyed during carbon regeneration. Similarly,
any alternative combination that includes SVE will satisfy this criteria.

DMC Study Area: Alternative GW-1, No Action, does not reduce toxicity, mobility, or volume
through treatment. Alternatives GW-2, GW-3, and GW-4, will all provide some reduction of
toxicity, mobility and volume through treatment, however, residual contamination in
groundwater will likely be available as DNAPL, Alternative GW-2 will treat extracted
groundwater to remove potential DNAPL in a separation process, remove VOCs with air
stripping and adsorption, and remove metals by precipitation. For Alternative GW-2, a
treatability study would determine if advanced oxidation would be necessary for treatment of 1,4-
dioxane or other contaminants that are resistant to stripping. Alternative GW-3 is similar to GW-
2, but adds vapor phase extraction. Alternative GW-4 would involve installation of wells
throughout the area for injection of an oxidizing agent into the ground; the oxidizing agent would
permanently break down contaminants to non-hazardous products. Excavation alternative GW-5
will reduce toxicity, as hot spot contaminants will be removed from the site; this will additionally
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greatly reduce mobility and volume, but not through treatment (although some materials shipped
off-site may require treatment prior to disposal).

Site-wide Groundwater Study Area —~ Alternate Water Supply: None of the alternatives
reduce toxicity, mobility, or volume through treatment. Natural attenuation may eventually
reduce the toxicity and volume of contaminants in groundwater. AWS-4 provides some
treatment of contaminated groundwater through the use of filters; however, this treatment is
incidental and for water supply purposes only; this alternative does not provide active
remediation of contaminated groundwater.

Site-wide Groundwater — Source Zone (87Z) and Dissolved Plume (DP): No action
alternatives SZ-1 and DP-1 do not reduce toxicity, mobility, or volume through treatment.
Alternative SZ-2 would reduce toxicity, mobility and volume through treatment of VOCs,
SVOCs and metals in both the source zone and indirectly in the dissolved plume; extracted
groundwater would be treated to remove DNAPL in separation process, and treated via
precipitation and air stripping processes. Advanced oxidation would be required to remove 1,4-
dioxane. However, residual contamination in groundwater is expected to persist. Under
Alternative DP-2, natural attenuation would eventually reduce concentrations of contaminants in
groundwater, but no active treatment is contemplated and residual contamination is expected for
a timeframe likely greater than 100 years. Alternative DP-3 would reduce toxicity, mobility and
volume through treatment of VOCs, SVOCs and metals in the dissolved plume via groundwater
extraction and treatment, although residual contamination is expected to remains for a timeframe
likely greater than 50 years. Alternative DP-6, implemented alone, provides no active treatment,
although natural attenuation would eventually reduce concentrations of contaminants in
groundwater.

Alternatives were combined to include DP-6, Monitoring of the Dissolved Plume, Alternative
SZ-1, No Action for the Source Zone, and Alternative SZ-2, Groundwater Extraction for
Hydraulic Containment, specifically provided as a contingency, in the event that groundwater
plume migration does occur. These alternatives would be implemented in conjunction with the
provision of an alternative water supply as described in alternatives AWS-2 or AWS-3, as well as
a technical impracticability waiver for both the source zone and dissolved plume areas. No
active treatment is contemplated, unless the contingency of SZ-2 for containment is
implemented.

5. Short-Term Effectiveness

Short-term effectiveness addresses the period of time needed to achieve protection and any
adverse impacts on human health and the environment that may be posed during the construction
and implementation period, until cleanup goals are achieved.
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MMC Study Area: Because the no action altermatives, S-1 and SV-1, would not require any
activities to be conducted, there would be no short-term impacts to the community or on-site
workers. The no action alternatives do not reduce risks to human health. Containment
alternative S-2 would have some short-term impacts to the community from the construction
activities, and dust control measures and air monitoring would be required. Installation of a cap
would take less than one year for construction. Excavation alternatives S-3 and SV-2 would also
have some short-term impacts to the community from the construction activities, and similar dust
control measures and air monitoring would be required. Construction activities related to
excavation and off-site disposal would take less than one year. In soil vapor extraction
alternatives S-4 and SV-3, air emissions would be monitored to ensure there are no impacts to
the community, and monitoring would be required during construction for worker protection.
SVE alone would meet response action objectives within 5 to 7 years for VOCs alone, but would
not address risks from other chemicals.

Combining S-2 Containment and SV-3 Soil Vapor Extraction may increase the efficiency of
VOC removal and therefore short-term effectiveness. No additional short term impacts to the
community or construction workers are contemplated for the remaining combinations of
alternatives.

DMC Study Area: The no action alternative GW-1 doesn’t require any activities to be
conducted, therefore there would be no short-term impacts to the community or on-site workers;
this alternative does not reduce risks to human health. Impacts to the community by alternatives
GW-2 and GW-3 will be limited to the construction of a treatment facility. Risks may not be
adequately addressed for 100 years for GW-2 and 50 years for GW-3. Minimal nisk is posed to
the community by alternative GW-4; risks may not be adequately addressed for 50 years. The
short-term impacts to the community with alternative GW-5 include a high volume of truck
traffic during excavation activities. Dust control may be required and construction workers
would be required to have appropriate health and safety training; risks may not be adequately
addressed for 50 years. Alternative GW-5, however, does provide the shortest timeframe for
remedial action, which reduces the potential for human exposure. If excavation is required to a
depth of 20 feet, there will be more material handling activities with concurrent additional short-
term risks.

Site-wide Groundwater Study Area — Alternate Water Supply: The no action alternative
AWS-1 doesn’t require any activities to be conducted, therefore there would be no short-term
impacts to the community or on-site workers, this alternative does not reduce risks to human
health. Under alternatives AWS-2 and AWS-3, construction of water mains and service
connections are not expected to have a significant impact on the local community or construction
workers, with respect to exposure to contamination. Normal construction hazards associated
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with this type of activity will be mitigated through implementation of safe work practices and
compliance with OSHA requirements. Significant environmental impacts are not expected from
water supply infrastructure installation. Under alternative AWS-4, installation and monitoring of
treatment systems is expected to pose a mild disturbance to the community at large. Although no
active cleanup of groundwater is contemplated by alternatives AWS-2, AWS-3 and AWS-4, risks
to human health would be addressed immediately upon hookup to an alternate water supply or
provision of point of use treatment.

Site-wide Groundwater — Source Zone (SZ) and Dissolved Plume (DP): The no action
alternatives SZ-1 and DP-1 don’t require any activities to be conducted, therefore there would be
no short-term impacts to the community or on-site workers; this alternative does not reduce risks
to human health.

Impacts to the community from alternative SZ-2 would be limited to construction of a treatment
facility and associated piping. Construction workers would be required to have appropriate
training. Alternative DP-3 has similar impacts, although the lateral extent of piping is greater,
and therefore would increase impacts to the community due to installation of extraction wells and
piping. Under both alternative SZ-2 and DP-3, no short-term reduction to human health risk
would be realized.

Alternatives DP-2 and DP-6 do not propose active remediation beyond monitoring, therefore no
significant adverse impacts to the community or workers occur. Minimal impacts occur from the
installation of additional monitoring wells if necessary and from monitoring activity. Also, there
is no short-term reduction to human health risk.

Alternatives were combined to include DP-6, Monitoring of the Dissolved Plume, Altemative
SZ-1, No Action for the Source Zone, and Alternative SZ-2, Groundwater Extraction for
Hydraulic Containment, specifically provided as a contingency, in the event that groundwater
plume migration does occur. These alternatives would be implemented in conjunction with the
provision of an alternative water supply as described in alternatives AWS-2 or AWS-3, as well as
a technical impracticability waiver for both the source zone and dissolved plume areas. Unless
the contingency of SZ-2 for containment is implemented, no impact to the community or workers
is contemplated and no short-term reduction in human health risk occurs. (See alternatives
AWS-2 and AWS-3 for relevant discussion on short-term effectiveness.)

6. Implementability

Implementability addresses the technical and administrative feasibility of a remedy from design
through construction and operation. Factors such as availability of materials and services,
administrative feasibility, and coordination with other government entities are also considered.
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MMC Study Area: Alternatives S-1 and SV-1 are the easiest to implement because no remedial
actions are required. All other alternatives and combinations of alternatives are easily
implemented because they all involve reliable technologies with proven histories of success. The
personnel, equipment and materials required to implement each of these technologies are readily
available. Alternatives involving excavation and containment would require access to an
adjacent residential property, as well as potential institutional controls. Also, excavation
alternatives would not be implemented undemeath the existing building, if contaminants are
found in that area.

DMC Study Area: Alternative GW-1 is the easiest to implement because no remedial actions
are required. Alternatives GW-2 and GW-3 are relatively easily implemented, involving reliable
technologies that have been implemented at many other such sites. The personnel, equipment
and materials required to implement each of these technologies are readily available. Alternative
GW-4 can be readily implemented, and has been demonstrated to be technically feasible at
similar sites; however, the reliability of oxidation of all potential DNAPL in a fractured till is
uncertain. Alternative GW-5, excavation, is a common remediation action. Challenges facing
this alternative are the proximity to a building that is actively used and subsurface utilities.

Alternatives GW-2, GW-3, GW-4 and GW-5 may all involve access to an adjacent residential
property, as well as potential institutional controls. Also, excavation alternatives would not be
implemented underneath the existing building, if contaminants are found in that area.

Site-wide Groundwater Study Area — Alternate Water Supply: AWS-1 is the easiest to
implement because no remedial actions are required. Alternatives AWS-2, AWS-3 and AWS-4
are relatively easily implemented because they all involve reliable and common technologies.
The personnel, equipment and materials required to implement each of these technologies are
readily available. Alternatives AWS-2 and AWS-3 would require extensive coordination with
property owners, state and local agencies, and municipalities. Alternative AWS-4 would require
similar coordination. The effectiveness of treatment for 1,4-dioxane at individual wells is
questionable, and has not yet been proven to be entirely effective.

Site-wide Groundwater — Source Zone (SZ) and Dissolved Plume (DP): The no action
alternatives SZ-1 and DP-1 don’t require any remedial actions and are therefore the easiest to
implement. Alternative SZ-2 is relatively easily implemented in that the technology is reliable
and common, and personnel, equipment and matenals required to implement each of these
technologies are readily available. Placement of extraction wells, however, may be difficult due
to the complex hydrogeology found at the source zones, and frequent monitoring would be
required. Alternative DP-3 is similarly easily implemented due to readily available technology;
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however, placement of extraction wells may be difficult due to the complex hydrogeology in the
dissolved plume area.

Alternatives DP-2 and DP-6 do not propose active remediation or construction beyond
installation of monitoring wells, therefore these alternatives are much easier to implement.

Alternatives were combined to include DP-6, Monitoring of the Dissolved Plume, Alternative
SZ-1, No Action for the Source Zone, and Alternative SZ-2, Groundwater Extraction for
Hydraulic Containment, specifically provided as a contingency, in the event that groundwater
plume migration does occur. These alternatives would be implemented in conjunction with the
provision of an aiternative water supply as described in alternatives AWS-2 or AWS-3, as well as
a technical impracticability waiver for both the source zone and dissolved plume areas.
Implementation of altematives DP-6 and SZ-1 is easy, but implementing the contingency of SZ-2
for containment would be more difficult as previously described.

7. Cost

MMC Study Area: No action alternatives S-1 and SV-1 have no associated costs. Soil vapor
extraction alternatives S-4 and SV-3 are generally the least expensive alternative, with cost
estimates ranging from $494,000 to $505,000 if implemented alone. Containment alternative S-2
has a cost estimate of $2.7 million. The excavation alternatives, S-3 and SV-2, have cost
estimates ranging from $2.6 to $3.8 million, depending on the lateral extent and depth to which
excavation is required.

The combination of the two excavation alternatives for soil and soil vapor, S-3 and SV-2,
achieves some overlap in volumes of soil requiring excavation, which saves some shared costs
for a total of $4.9 million. The combination of excavation alternative S-3 and soil vapor
extraction altemative SV-3 achieves cost savings by impiementing SVE first in order to reduce
VOC contaminants and the extent to which excavation is required; the total for this combination
is $2.2 million. Combining containment alternative 8-2 and soil vapor extraction SV-3 results in
some cost savings by increasing the effectiveness of the SVE; the total for this combination is
$3.0 million.

DMC Study Area: No action alternative GW-1 has no associated cost. The In-situ Chemical
Oxidation alternative, GW-4, is the least expensive alternative at $1.8 million. Excavation
alternative GW-5 has a cost estimate of $3.2 million. The containment alternative, GW-2, and
multi-phase extraction alternative, GW-3, are both priced at an estimate of $4.9 million. The
cost for taking action for potential vapor intrusion, if found, has not been included in the cost
estimates.
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Site-wide Groundwater Study Area — Alternate Water Supply: No action alternative AWS-1
has no associated cost. Alternative AWS-3, Development of New Groundwater Source and
Water Distribution System, has an estimated cost of $6.6 million. This cost could change if area
wells are determined to have adequate supply, and/or if treatment of water from such wells is
necessary prior to distribution. Alternative AWS-2, Connection to Middletown Water
Distribution System, has a cost estimate of $7.0 million. Altemative AWS-4, Point of Use
Treatment is the most expensive alternative, with a cost estimate of $7.2 million.

Site-wide Groundwater — Source Zone (SZ) and Dissolved Plume (DP): No action
alternatives SZ-1 and DP-1 have no associated cost. Alternative DP-6, Monitoring of the
Dissolved Plume, has a cost estimate of $434,000. Alternative DP-2, Monitored Natural
Attenuation for the Dissolved Plume, has an estimated cost of $1.9 million. Alternative DP-3,
Groundwater Extraction - Restoration for the Dissolved Plume, has an estimated cost of $8.5
million, while alternative SZ-2, Groundwater Extraction - Hydraulic Containment for Source
Zone, has a cost estimate of $8.7 million. The cost for investigating and taking action for
potential vapor intrusion risks beyond the MMC and DMC Study Areas, if found, has not been
included in the cost estimates.

8. State Acceptance

CT DEP submitted comments on August 11, 2005, during the public comment period for the
Site, generally supporting the preferred alternative. CT DEP specifically concurred with the
proposals for the MMC Study Area (combination of Alternatives S-3 and SV-3), the DMC Study
Area (DMC Alternative GW-5), the Site-wide Groundwater Study Area alternative water supply
proposal (Alternative AWS-2, connection to the Middletown Water Distribution System), and
the Site-wide Groundwater Study Area source zone and dissolved plume proposals (Alternative
SZ-1 and Alternative DP-6, with a contingency to implement a groundwater extraction system,
SZ-2). CT DEP also concurred with the implementation of a waiver of federal and state
requirements that would normally require cleanup of the groundwater to meet drinking water
standards due to technical impracticability.

CT DEP commented that the institutional control component of the remedies should specifically
utilize Environmental Land Use Restrictions (ELURs) pursuant to Section 22a-133g-1 of the
Regulations of Connecticut State Agencies. This comment has been incorporated into this ROD.

CT DEP concurred with the need for further characterization to assess the potential for VOCs in
shallow groundwater to migrate and pose a potential indoor air risk to areas beyond the MMC
and DMC Study Areas. CT DEP disagrees with EPA’s determination that further actions will be
taken to address such risks only after a determination that there is an unacceptable risk, instead
proposing that actions be taken if there are any exceedances of CT RSRs, without the need for
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further risk assessment. EPA and CT DEP do not agree on this matter, and as a result, CT DEP
is not concurring on this specific portion of the remedy. CT DEP is concurring on all other
components of the remedy.

EPA responds to these comments in the Responsiveness Summary attached to this ROD as
Appendix D.

A copy of the state’s partial concurrence letter is included as Appendix C of this ROD.

9. Community Acceptance

During the public comment period, the community and State agencies expressed their support for
an alternate water supply. Opinions were mixed regarding the source of water, with a number of
comments supporting Alternative AWS-2, Connection to Middletown Water Distribution
System, and a lesser number of comments supporting Alternative AWS-3 in which a new
groundwater source would be developed in close proximity to the Study Area. No comments
were received that explicitly expressed non-support for an alternate water supply.

Only one comment was received (from the Durham Manufacturing Company) regarding non-
support of the remediation proposed for the DMC Study Area. DMC comments further indicated
that the DMC Study Area should not be included in this Record of Decision. EPA does not agree
with this comment.

All comments received during the public comment period and EPA’s response to comments are
included in the Responsiveness Summary, Appendix D of this Record of Decision.
L. THE SELECTED REMEDY

1. Summary of the Rationale for the Selected Remedy
The selected remedy is a comprehensive remedy which addresses principal Site risks by
mitigating potential human health risks at the MMC Study Area, the DMC Study Area, and the
Site-wide Groundwater Study Area. The selected remedy is the proposed preferred alternative
that was identified in the Proposed Plan and is presented in more detail in the FS.

The major components of the selected remedy include:

» Soil excavation and off-site disposal, in conjunction with soil vapor extraction, at the
MMC Study Area to address risks to human health from contamination in soil and soil
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vapor. Excavation of a localized area of surface soil contamination on an adjacent
residential parcel will also occur.

o Soil excavation and off-site disposal of hot spot areas at the DMC Study Area in order to
address risks to human health from contamination in overburden (shallow) groundwater
and to address source contamination.

» Connection to the Middletown Water Distribution System to distribute an alternative
source of public water to all residences currently affected by groundwater contamination
and a buffer zone of residences located near the contaminated area. Development of and
connection to a new groundwater source is retained as a contingency measure in the event
that a connection to the City of Middletown Water Distribution System cannot be
implemented for administrative or other reasons, or cannot be implemented in a timely
manner. Also included is the interim measure of continued monitoring and filtration, and
provision of bottled water as necessary, of impacted residential wells, and any other
residential wells within the Site-wide Groundwater Study Area that come to be impacted
by Site-related contamination, as currently required under state order and state
regulations, to ensure continued protectiveness of human health and the environment until
construction of the alternate water supply portion of the remedy is complete and
operational. This alternative addresses current and future risk to human health from
ingestion of groundwater.

» For the overall area of groundwater contamination, implementing a mbnitoring network
for the dissolved plume to ensure no migration of groundwater occurs beyond its current
general boundary.

s Contingency to implement a groundwater extraction system for hydraulic containment if
the overall plume or source zone is spreading or migrating beyond its current general
boundary.

» Implementation of a technical impracticability waiver of the applicable or relevant and
appropriate requirements that would normally require cleanup of the groundwater, since it
is not technically practicable to clean up the groundwater to drinking water and other
standards in a reasonable amount of time.

¢ Institutional controls, primarily in the form of Environmental Land Use Restrictions
(ELURS) as defined in the CT RSRs, and/or by local ordinance, in a variety of areas to
prevent unrestricted future use of certain areas of the Site or use of contaminated

groundwater.
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¢ Further delineation of areas posing potential indoor air risks on and outside of the MMC
and DMC Study Areas by further characterization, including the collection of shallow
groundwater data. If there are unacceptable risks, then further actions will be taken to
address such risks, including without limitation, sub-slab depressurization systems and
institutional controls on vacant properties or portions of properties, in accordance with
EPA and CT DEP requirements.

o Five-year reviews to ensure the remedy continues to be protective of human health and
the environment.

A detailed description of the remedial components of the selected remedy follows.
2. Description of Remedial Components
Specific remedial components are presented for each Study Area.
MMC Study Area. Soil and soil vapor contamination on the property will be addressed using a

combination of two alternatives: Alternative MMC S-3C Excavation and Off-site Disposal, and
Alternative MMC SV-3 Soil Vapor Extraction (SVE).

The major components of Alternative MMC 8-3C Excavation and Off-site Disposal include:

Pre-remedial study;

Excavation support activities;

Soil excavation and off-site disposal;
Environmental monitoring;
Institutional controls; and

Five-year reviews.

s & & & 9 @

The major components of Alternative MMC SV-3C Soil Vapor Extraction include:

Pre-remedial study;

Site preparation;

Installation and operation of the SVE system;
Treatment of off-gas;

Environmental monitoring;

Institutional controls; and

Five-year reviews.
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This alternative requires that VOCs in soil vapor be treated via SVE first in order to reduce
concentrations of VOCs in soil over time and minimize the volume and depth of required
excavation needed to address all contaminants on site. SVE may also reduce the mass of any
DNAPL residing in subsurface soils. Remaining soil that exceeds cleanup levels shall be
excavated and shipped off-site to an approved disposal facility. Scenario S-3C addresses current
and future residential risk by excavating and removing soil that exceeds RBGs, CT RSR
residential and industrial/commercial Direct Exposure Criteria (DECs), and CT RSR Pollutant
Mobility Criteria (PMCs). The estimated lateral extent of contaminated soil to be addressed is
approximately 0.75 acres, and the estimated depth ranges to 4 feet, although soils deeper than 4
feet shall be remediated in accordance with ARARs,

While SVE will treat soil vapor prior to excavation on the bulk of the MMC property, excavation
of a localized area of PAH contamination in surface soils primarily located on the 275 Main
Street parcel shall occur more immediately, to address potential dermal contact risks to the
adjacent resident.

Confirmatory sampling during soil excavation will determine how the soil must be disposed. For
cost estimating purposes, it was assumed that all excavated soil would be characterized as non-
hazardous under RCRA, since soil vapor extraction is expected to reduce the levels of RCRA
listed waste in soil.

Institutional controls in the form of an Environmental Land Use Restriction (ELUR) pursuant to
CT RSRs shall be required for the MMC parcels. The significant restrictions of the ELUR will
be to (i) ensure that any new structures on the property will be constructed to minimize potential
inhalation risks from any remaining contamination, and (ii) prevent the future use of groundwater
for drinking water. The status of the parcels owned by the Estate of Mr. Allan Adams is
currently in transition; in the absence of an identifiable owner of the MMC or other parcels, other
forms of an institutional control shall be investigated (e.g., local ordinance, by-law, deed notice)
and implemented to the extent possible. After remedy completion, the restrictions on future use
are expected to be minimal, compared to other alternatives considered for the MMC Study Area.

After the cleanup levels have been met and the remedy is determined to be protective, an
environmental monitoring program shall be required to ensure continued protectiveness of
human health and the environment. The environmental monitoring program will include soil
vapor monitoring, for an estimated duration of 7 years, and groundwater monitoring, estimated
for 50 years, to ensure that the cleanup levels continue to be met and the remedy remains
protective.

DMC Study Area. Contamination in overburden (shallow) groundwater on the property will be
addressed through Alternative DMC GW-5 Soil Excavation and Off-site Disposal. The major
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components of this alternative include:

Pre-remedial study;

Excavation support activities;

Soil excavation and off-site disposal,
Environmental monitoring;
Institutional controls; and

Five-year reviews.
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This alternative was developed as a source control, or removal, remedy. The removal of sources
of contamination is expected to reduce the concentrations in groundwater, as well as significantly
reduce the risk posed to construction workers through direct contact of contaminants in
groundwater immediately upon completion of the excavation. Under this alternative, all
accessible hot spot areas (including DNAPL if encountered) shall be excavated and transported
for off-site disposal. It is expected that DNAPL has penetrated the unsaturated zone, requiring a
deep excavation to remove all possible source materials, up to 20 feet deep in some locations.
The presence of buildings and utilities presents challenges, and it is possible that contaminated
soils exist under the buiidings.

This alternative requires excavation of the most contaminated areas on the property which are
providing a risk to human health and appear to be providing an ongoing groundwater
contamination source. The hot spot areas to be excavated have a total area of 0.20 acres. Of the
alternatives contemplated for the DMC Study Area, excavation and off-site disposal is the only
alternative expected to reduce the risk in a relatively short timeframe (less than the 50-100 year
estimates associated with other alternatives). This alternative is also the most reliable option if
all contaminated soils are removed, and provides for a shorter timeframe for remedial action,
which is desired to reduce the potential for human exposure. Excavated soil will be shipped off-
site to an approved disposal facility. Confirmatory sampling during soil excavation will
determine how the soil must be disposed, but for cost estimating purposes, it was assumed that
all excavated soil would be characterized as a hazardous waste under RCRA.

Soil removal may also have the additional benefit of reducing contaminant mass loading to
groundwater, and consequently reducing overall groundwater contaminant levels over time.
Consistent with EPA’s Technical Impracticability Guidance for the Site-wide groundwater, this
alternative will also remove source areas to the maximum extent practicable and remove soils
exceeding CT RSR Pollutant Mobility Criteria (PMC).

Further delineation of VOCs in soils and VOCs in overburden groundwater beneath the DMC
facility building will occur during pre-design and/or remedial activities. If it is determined that
contaminated soils or contaminants in overburden groundwater under the DMC facility building
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are posing an unacceptable risk to current workers inside the facility, additional measures shall
be taken to address this exposure pathway. The inhalation risk to a future resident from
contaminants in overburden groundwater shall be addressed by institutional controls as described
below.

Institutional controls in the form of an Environmental Land Use Restriction (ELUR) pursuant to
CT RSRs shall be required for the DMC parcel. The significant restrictions of the ELUR will be
as follows:

(1) to prevent construction of a building over groundwater that exceeds CT RSR VC unless the
Commisstoner of CT DEP grants a release based on the stipulation that any new structures will
be constructed to minimize potential inhalation risks from any remaining contamination,

(i1) to prevent the use of overburden groundwater as drinking water or for other domestic
purposes,

(i11) to prohibit residential activities at the DMC Study Area, unless the Commissioner of CT
DEP grants a release from the ELUR, and

{(iv} to prohibit soil disturbance at the DMC Study Area and exposure to groundwater by
activities such as construction, grading, digging, drilling, excavation and other intrusive activities
unless the Commissioner grants a release from the ELUR. Such release would be based on a
plan which includes controls to protect the health of construction workers by preventing contact
with groundwater in uncontrolled conditions.

Long-term monitoring of groundwater would be implemented upon removal of source materials
to demonstrate the effectiveness and protectiveness of the remedy. Groundwater monitoring
shall continue for an estimated duration of 50 years.

Site-wide Groundwater Study Area — Alternative Water Supply. Contamination in Site-wide
bedrock groundwater will be addressed through Altemmative AWS-2: Connection to Middletown
Water Distribution System. The major components of this alternative include:

Extend the existing Middletown water system;
Construct water distribution system within Study Area;
Connect residences to new distribution system;
Institutional controls; and

Five-year reviews.

Under this alternative, the existing Middletown Water Distribution System shall be extended
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from the City of Middletown south along Route 17 to residences within the Study Area providing
potable water to all impacted residents and eliminating all current and future risk to human health
from ingestion of groundwater. This alternative will provide a permanent source of drinking
water to all residences currently affected by groundwater contamination and a buffer zone of
residences located near the contaminated area. It is assumed 85 service connections would be
made to the water mains. The proposed distribution system is looped within the Study Area in
order to service all impacted constituents as well as to address water quality and pressure
considerations. This alternative, combined with institutional controls on existing groundwater
use, will prevent exposure to contaminated groundwater.

A connection to the Middletown Water System has the advantage of providing flexibility for the
Town to address other contaminated areas in the Town of Durham north of the Site and avoiding
locating a source well in or near contaminated areas.

While the Middletown Water System may also have adequate capacity to provide water service
to other portions of town, as well as fire protection, the alternative analyzed in the Feasibility
Study was limited to providing water service only to the Superfund Site for drinking water
purposes. With respect to fire protection, the Feasibility Study does provide a breakout of
additional costs that would be required to provide fire protection, including greater capacity
piping as well as the added cost for hydrants should the Town of Durham decide to expand the
use of the water service.

Institutional controls in the form of an Environmental Land Use Restriction (ELUR) pursuant to
CT RSRs, or in some other form (e.g., local ordinance) shall be implemented to the extent
possible in order to prevent the use of groundwater for drinking water purposes, and to prevent
other uses that may pose a potential risk to human health or that may have an adverse impact on
the remedy.

Implementation of this alternative shall also require the development of administrative and
operation and maintenance functions. Administrative responsibilities will include billing,
customer service, and regulatory compliance. Operation and maintenance of the water supply
and distribution components, including regulatory compliance, will also be necessary.
Administrative agreements between the City of Middletown and the Town of Durham shall be
required to formally assign these responsibilities.

Currently, 38 impacted wells have carbon filters and are monitored on at least a quarterly basis.
DMC is responsible for servicing 14 of these wells under a CT DEP order. MMC is responsible
for servicing 24 of these wells, but ceased these activities in late 2004; CT DEP has taken over
monitoring and maintenance of these locations. As an interim measure, monitoring and
filtration, and provision of bottled water as necessary, of these residential wells, and any other

Record aof Decision Version: FINAL
Durham Meadows Superfund Site Date: September 30, 2005
Durham, Connecticut Page 102 of 121



Record of Decision
Part 2: The Decision Summary

residential wells within the Site-wide Groundwater Study Area that come to be impacted by Site-
related contamination, shall continue as currently required under state order and state regulations,
to ensure continued protectiveness of human health and the environment until construction of the
alternate water supply portion of the remedy is compiete and operational.

As a contingency measure, Alternative AWS-3, Development of a New Groundwater Source and
Distribution System, shall be retained in the event that AWS-2, Connection to Middletown Water
Distribution System, cannot be implemented for administrative or other reasons, or cannot be
implemented in a timely manner. Alternative AWS-3 is very similar to AWS-2, with the
exception of the source of potable water to be distributed. Under contingency remedy AWS-3, a
new groundwater source would be developed in close proximity to the Study Area. All other
components of the remedy are similar with respect to construction of a distribution system within
the Study Area, the scope of the distribution system, and the number of service connections to the
water mains.

The institutional control and five-year review components of the remedy remain the same
regardless of whether AWS-3 or AWS-2 is implemented, with the possible exception of
requiring institutional controls on and around the new groundwater source to prevent other
groundwater use or other land use activities that may interfere with the new source of water.

The intennm measure of continued monitoring and filtration, and provision of bottled water as
necessary, of affected wells under state order also remains the same, regardless of whether AWS-
3 or AWS-2 is implemented.

Site-wide Groundwater Study Area — Source Zone and Dissolved Plume. Contamination in the
source zone and the dissolved plume in Site-wide bedrock groundwater will be addressed
through a combination of Alternatives SZ-1 No Action, and Alternative DP-6 Monitoring. The
major components of this combination of aiternatives include:

Installation of bedrock groundwater monitering wells;
Environmental monitoring;

Institutional controls,

Five-year reviews.

For the overall area of Site-wide groundwater contamination, alternatives to fully restore the
groundwater were screened out. It is not technically practicable to clean up the groundwater to
drinking water and other standards in a reasonable amount of time. As outiined in Section I of
this ROD, EPA is implementing a technical impracticability waiver of chemical-specific ARARs
that would normally require cleanup of groundwater to drinking water and other standards.

This combination of alternatives provides limited action. No remedial actions are proposed.
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Monitoring of the Site-wide Groundwater Study Area, including the source zone and the
dissolved plume, shall occur for a period of up to ten years after the construction of an alternate
water supply in order to determine whether the plume is migrating or attenuating; however,
further monitoring may be conducted pursuant to five-year reviews. The monitoring well
network shall be implemented within and outside of the current known boundaries of the overall
groundwater plume in order to monitor plume migration, and ensure the plume does not migrate
beyond the limits of the Technical Impracticability zone.

In conjunction with the water supply alternative, institutional controls in the form of ELURs or
some other control such as a local ordinance shall be implemented within the Technical
Impracticability zone to avoid Site uses of contaminated groundwater.

Site-wide Groundwater Study Area — Contingency SZ-2 Groundwater Extraction for Hydraulic
Containment. If monitoring results indicate that contaminants are likely to spread beyond the

limits of the Technical Impracticability zone, as defined through the monitoring network
implemented in Alternative DP-6, Alternative SZ-2 shall be implemented as a contingency. The
major components of this contingency alternative include:

Groundwater extraction;
Ex-situ groundwater treatment;
Environmental monitoring;
Institutional controls; and
Five-year reviews.

* 2 5 & 8

This alternative was developed as a containment alternative to manage the migration of
contaminated groundwater. Under this contingency altemative, groundwater shall be extracted
from the source zones (VOCs and possibly DNAPL, if encountered) using new extraction wells,
or by converting existing monitoring wells to extraction wells. Such action shall be undertaken
with the specific goal to prevent the migration of contaminated bedrock groundwater into areas
beyond the Technical Impracticability zone. Extracted groundwater would be piped to a
centralized treatment system.

If necessary in areas surrounding the existing Technical Impracticability zone, institutional
controls shall be implemented to avoid Site uses of contaminated groundwater.

Additional Areas Requiring Investigation. Based upon the potential future indoor air risks found
at both the MMC and DMC Study Areas, there is a potential, at other locations, for current or
future exposures through volatilization of organic compounds. Prior to or during remedial
design there shall be further delineation of the area posing potential indoor air risks on or outside
of the MMC and DMC Study Areas by further characterization, including the collection of
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shallow groundwater data. If there are unacceptable risks, then further actions will be taken to
address such risks, including without limitation, sub-slab depressurization systems, and
institutional controls, such as ELURS, on vacant properties or portions of properties, in
accordance with EPA and CT DEP requirements.

To the extent required by law, EPA will review the Site at least once every five years after the
initiation of remedial action at the Site if any hazardous substances, pollutants or contaminants
remain at the Site to assure that the remedial action continues to protect human health and the
environment. EPA will also conduct a review of the Site prior to completion of the remedial
action, and prior to any future deletion of this Site from the National Priorities List.

The selected remedy may change somewhat as a result of the remedial design and construction
processes. Changes to the remedy described in this Record of Decision will be documented in a
technical memorandum in the Administrative Record for the Site, an Explanation of Significant
Differences or a Record of Decision Amendment, as appropriate.

A portion of the DMC Study Area contains wetlands, and portions of the Site are located within
the 100-year floodplain. EPA has determined it is unlikely that the remedial alternatives will
involve activity that will impact wetlands or floodplain areas at or around the Site. If, however,
as part of future design activities, EPA determines that there is no practical alternative to
conducting work in wetlands or in floodplains, EPA will then minimize potential harm and avoid
adverse effects to the extent practical, and comply with all wetlands and floodplains ARARs
identified for this Site.

3. Summary of the Estimated Remedy Costs

Remedy costs were estimated separately for each of the study areas as follows:

¢ MMC Study Area estimated cost: $2.2 million. Combination of Alternative MMC S-3C
Excavation and Off-site Disposal, and Altemative MMC SV-3 Soil Vapor Extraction.

e DMC Study Area estimated cost: $3.2 million. Alternative DMC GW-5 Soil Excavation
and Off-site Disposal.

s Site-wide Groundwater Study Area, Alternate Water Supply estimated cost: $7.0 million.
Alternative AWS-2 Connection to Middletown Water Distribution System. Contingency
of AWS-3 Development of a New Groundwater Source and Distribution System
(estimated cost $6.6 million).

¢ Site-wide Groundwater Study Area, Source Zone and Dissolved Plume estimated cost:
$434,000. Combination of Alternatives SZ-1 No Action and Alternative DP-6
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Monitoring.
o Site-wide Groundwater Study Area, Contingency Remedy for Groundwater Containment
estimated cost: $8.7 million.

The estimated total of the remedy is $12,834,000 without the ¢ontingency for groundwater
containment, or action for any vapor intrusion beyond the DMC and MMC Study Areas. For the
Alternate Water Supply component of the Site-wide Groundwater Study Area, if the contingency
of AWS-3 Development of a New Groundwater Source and Distribution System is implemented
instead of AWS-2 Connection to Middletown Water Distribution System, some cost savings may
be achieved, however, any need for treatment would increase the cost estimate. (The cost
estimate for AWS-3 of $6.6 million does not include treatment.)

Cost tables (ROD Tables 31 through 40) provide a summary of the major capital and annual
0O&M cost elements for the Selected Remedy for each Study Area, and present the major
construction and O&M activities required to implement each remedy component along with their
associated unit and total costs. For long term operation and maintenance (O&M) activities, the
cost summary generally provides estimates based on a 50 year timeframe, although in some
instances, the Q&M activities are expected to exceed 50 years. The cost estimate for Alternative
DP-6, Monitoring, assumes an O&M timeframe of 10 years. Data obtained from remedial action
and five-year reviews will be utilized to refine long-term O&M cost estimates as necessary.

Regarding the cost summary for AWS-2, Connection to the Middletown Water Distribution
System, this estimate includes bringing the water main into the Town of Durham and into the
Superfund Site area. Cost estimates include all costs associated with hookup of individual
homes, including abandonment of on-site private drinking water wells and implementation of
institutional controls to prevent drilling and use of future wells in the area. EPA’s authority does
not include providing funding of the actual supply of water to individual homeowners; this cost
would be borne by the homeowners, either by a direct agreement with the City of Middletown, or
to the Town of Durham through a broader agreement between the City of Middletown and the
Town of Durham.

While the Middletown Water Distribution System may also have adequate capacity to provide
water service to other portions of town, as well as fire protection, the alternative analyzed in the
Feasibility Study was limited to providing water service only to the Superfund Site for drinking
water purposes. With respect to fire protection, Appendix I of the Feasibility Study [M&E,
2005b] does provide a breakout of additional costs that would be required to provide fire
protection, including greater capacity piping as well as the added cost for hydrants. An
additional cost estimate of $70,000 is provided for including the Strong School, located at 191
Main Street, to the water line. While the Strong School was previously using an on-site well,
filtered to remove groundwater contamination, as of August 2004, it is now using a clean source
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of water from the District 13 Consolidation well system. This system uses wells at the
Coginchaug Regional High Schooi and the Kom Elementary School that are not impacted by the
Durham Meadows Site. The additional capital costs to provide all additional costs necessary to
provide pipe capacity for fire protection, range from approximately $200,000 to $600,000. This
range is a function of the potential fire flow demands.

Also, as noted, Alternative AWS-3, Development of a New Groundwater Source and
Distribution System, is retained as a contingency measure in the event that AWS-2, Connection
to Middletown Water Distribution System, cannot be implemented for administrative or other
reasons, or cannot be impiemented in a timely manner. Alternative AWS-3 is very similar to
AWS-2, with the exception of the source of potable water to be distributed. While Alternative
AWS-3 is slightly less costly than Alternative AWS-2, any need for treatment would increase the
cost estimate for AWS-3,

The information in the cost estimate summary tables is based on the best available information
regarding the anticipated scope of the remedial alternative. Changes in the cost elements are
likely to occur as a result of new information and data collected during the engineering design of
the remedial alternative. Major changes may be documented in the form of a memorandum in the
Administrative Record file, an ESD, or a ROD amendment. This is an order-of-magnitude
engineering cost estimate that 1s expected to be within +50 to -30 percent of the actual project
cost.

4. Expected Qutcomes of the Selected Remedy

The expected outcomes of the selected remedy include:

s To mitigate human health risks associated with potable and domestic use of groundwater
within the Site-wide Groundwater Study Area by the connection of residences to an
alternate water distribution system. This goal will be achieved as soon as the alternate
distribution system is installed, likely to be within three years.

+ To prevent unacceptable risks to potential receptors who may come in contact with soil
and to reduce the leaching of soil contaminants to groundwater at the MMC Study Area.
Remedial goals consistent with residential and industrial/commercial use of the MMC
Study Area and protective of leaching to groundwater will be achieved upon the removal
of volatile compounds and soils, essentially at the close of construction activities.

» To reduce the potential for exposures via the vapor intrusion pathway at the MMC Study
Area. Remedial goals for the vapor intrusion pathway will be achieved upon the removal
of vapors and soils, or upon the installation of engineering controls that limit the potential
migration of volatile compounds present in the subsurface to volatilize into current or
future buildings.
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¢ To reduce the potential for direct contact and inhalation exposures associated with
shallow groundwater at the DMC Study Area. Remedial goals for these pathways will be
achieved after the removal of soil containing chemicals of concern with the potential to
migrate to groundwater, and by the implementation of institutional controls for worker
safety and land use controls. Mass contaminant removal may also have the additional
benefit of reducing overall contaminant levels over time; this alternative shall remove
source areas to the maximum extent practicable.

» To address the potential for vapor intrusion impacts beyond the boundaries of the MMC
and DMC Study Areas by further delineation of volatile groundwater contaminants
outside the MMC/DMC boundaries.

Required monitoring at all of the Study Areas is expected to last for a minimum of 50 years.
However, if the contingency remedy of groundwater extraction for hydraulic containment is
implemented, the estimated operation time may be in excess of 100 years.

Once the institutional controls have been implemented, compliance with the restrnictions will be
monitored and enforced to ensure that the institutional controls are effective. Over time, EPA
and CT DEP will also evaluate whether restrictions can be removed because the restrictions are
no longer needed to protect public health and the environment.

While Site-wide groundwater will not present an unacceptable risk to human health once the
remedy is implemented, the remedy does not provide for groundwater cleanup. A technical
impracticability waiver encompasses all areas in the overburden and bedrock aquifers that are
currently or conceivably could be impacted by contamination emanating from the Site. The
overburden and bedrock aquifers are not expected to ever be suitable for drinking water use.

The selected remedy will also provide environmental benefits such as mass removal of
contaminants and the potential reduction of DNAPL present in subsurface soil at the MMC Study
Area, and soil and overburden groundwater at the DMC Study Area. It is anticipated that the
selected remedy may also provide socio-economic and community revitalization impacts such as
potential increased property values due to the implementation of a permanent and safe source of
drinking water to affected residences, and the anticipated eventual reuse of the MMC Study Area
for industrial/commercial, residential, or other municipal purposes.

a. Cleanup Levels By Study Area
1. MMC Study Area

Based on the results of the Baseline Risk Assessment, surface soil, subsurface soil, and soil vapor
were identified as media requiring the development of cleanup levels at the MMC Study Area.
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While the surrounding area is currently zoned for residential and residential/farm use, industrial
use on the parcels previously occupied by MMC is and would be allowed at the MMC Study
Area. A tenant 1s currently using the warehouse in the rear portion of the property for
industrial/commercial purposes, but the remainder of these parcels have been unused since the
main building was destroyed by fire in 1998. A third parcel is currently zoned and being used for
residential purposes; the 275 Main Street residence is rented out as two separate apartments, and
both apartments have tenants.

There is considerable uncertainty regarding the future reuse of the MMC Study Area parcels.
Under the existing zoning, residential homes could also be built on the property. If this were to
occur, future use of the property would then default to the area’s residential and residential/farm
existing zoning, and industrial/commercial use would be prohibited. Additional uncertainties
exist due to the need to resolve Site liabilities, and the unknown ownership status of the property
as described in Section F of this ROD. Given these uncertainties, and the range of reasonably
anticipated future land uses, potential future residential use of this property was considered in the
FS and the human health risk assessment as the most conservative assumption with respect to
exposure, and the remedy is tailored for potential future residential use.

For soil, promulgated State standards have been established for both direct contact exposures
(i.e., CT RSR DEC) and for pollutant mobility (i.e.,, CT RSR PMC). The lower of the available
CT RSRs, based on either direct contact or pollutant mobility, for each soil chemical of concern
was used as the cleanup level. Each of the identified CT RSRs were less than EPA calculated
risk-based values, consistent with residential and commercial use, except for arsenic,
benzo(a)pyrene, and dibenz(a,h)anthracene. However, because the risk-based values were below
background values for these three compounds, the soil cleanup goal for each of these compounds
was set at the CT RSR DEC standard. For lead, the CT RSR DEC for residential receptors,
including children, was selected as the soil cleanup goal.

For soil vapor, promulgated State standards have been established for the vapor intrusion
pathway (i.e., CT RSR V(). The CT RSR VC for trichloroethene, protective of residential
inhalation exposures of impacted indoor air, was used as the cleanup level.

Table 41 summarizes the soil and soil vapor cleanup levels for carcinogenic and non-
carcinogenic chemicals of concern in soils and soil vapor established to protect public health.
Soil cleanup levels are also provided for contaminants that have the potential to leach to
groundwater.

These cleanup levels in soils and soil vapor are consistent with ARARs, attain EPA's risk
management goal for remedial actions, and have been determined by EPA to be protective. The
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cleanup levels apply to surface soil, subsurface soil, and soil vapor at the MMC Study Area only.
For areas targeted for soil vapor extraction or soil excavation, the soil cleanup levels must be met
at the completion of the remedial action. Compliance with the soil cleanup levels will be
demonstrated by confirmatory sampling in remediated areas. Compliance with the soil vapor
cleanup levels will be achieved upon the removal of vapors or soil, or upon the installation of
engineering controls that limit the potential migration of volatile compounds present in the
subsurface to volatilize into buildings.

2. DMC Study Area

Based on the results of the Baseline Risk Assessment, overburden (shallow) groundwater was
identified as the medium requiring the development of cleanup levels at the DMC Study Area.

Interim cleanup levels have been established in shallow groundwater for all chemicals of concern
identified in the Baseline Risk Assessment found to pose an unacceptable risk to public health,
by direct contact or inhalation, or which were found to exceed an ARAR. Interim cleanup levels
have been set based on the ARARSs (e.g., non-zero Drinking Water Maximum Contaminant Level
Goals (MCLGs), MCLs, and more stringent CT RSR GA/GAA GWPC or GWVC() as available.
The remedy includes excavation of soil containing contaminants with the potential to adversely
impact shallow groundwater. Periodic assessments of the protection afforded by the remedial
action will be made as the remedy is being implemented and following the completion of the
remedial action.

Table 42 summarizes the Interim Cleanup Levels for carcinogenic and non-carcinogenic
chemicals of concern identified in shallow groundwater at the DMC Study Area. Interim
Cleanup Levels are applicable to the contaminated shallow groundwater plume located on the
10.5-acre parcel between Main Street and Ball Brook, where Superfund investigations and
sampling have occurred. The Interim Cleanup Levels are consistent with ARARs, attain EPA’s
risk management goals for remedial actions, and have been determined by EPA to be protective.
However, the Interim Groundwater Cleanup Levels will not be fully achieved because restoration
of groundwater to ARARS is technically impracticable in a reasonable timeframe.

While groundwater cleanup ARARSs cannot be met, the unacceptable risk to public health must
still be addressed. Excavation and off-site disposal is selected in order to meet risk-based goals
calculated to reduce the potential exposure of future construction workers at the DMC Study
Area to trichloroethene via direct contact to overburden groundwater. The elimination of hot
spot arcas through excavation and off-site disposal of contaminated soils is the alternative that
provides the greatest degree of overall protection of human health that is technically practicable
at this study area, and also provides for a shorter remediation timeframe. Excavation will remove
source areas to the maximum extent practicable and also remove any soils exceeding PMCs
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pursuant to CT RSRs, which may have the additional benefit of reducing overall contaminant
levels over time. The implementation of institutional controls to protect workers during shallow
groundwater exposures and to control the potential for exposures via the vapor intrusion pathway
provides an added measure of long-term protectiveness.

3. Site-wide Groundwater Study Area

Based on the results of the Baseline Risk Assessment, bedrock groundwater was identified as the
medium requiring the development of cleanup levels at the Site-wide Groundwater Study Area.

Interim cleanup levels have been established in bedrock groundwater for all chemicals of concern
identified in the Baseline Risk Assessment found to pose an unacceptable risk to public health or
which were found to exceed an ARAR. Interim cleanup levels have been set based on the
ARARs (e.g., non-zero Drinking Water MCLGs, MCLs, and more stringent CT RSR GA/GAA
GWPC, GWVC, or SWPC) as available.

Because the aquifer under the Site is classified as a GA/GAA aquifer, which is a potential source
of drninking water, MCLs and non-zero MCLGs established under the Safe Drinking Water Act
and any more stringent State cleanup levels are ARARs. In the absence of an MCLG, an MCL, a
proposed MCLG, proposed MCL, a more stringent State standard, or other suitable criteria to be
considered (i.e., health advisory, state guideline), interim cleanup levels were derived for 1,4-
dioxane, benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene having
carcinogenic potential (Classes A, B, and C compounds) based on a 10" excess cancer risk level
per compound considering the current or future ingestion of groundwater during domestic water
usage. In the absence of the above standards and criteria, an interim cleanup level for 1,2-
dichloroethene (Class D) was established based on a level that represent an acceptable exposure
level to which the human population including sensitive subgroups may be exposed without
adverse affect during a lifetime or part of a lifetime, incorporating an adequate margin of safety
(hazard quotient = 1) considering the current or future ingestion of groundwater during domestic
water usage.

Table 43 summarizes the Interim Cleanup Levels for carcinogenic and non-carcinogenic
chemicals of concern identified in groundwater. Interim Cleanup Levels are potentially
applicable to the contaminated bedrock groundwater plume located within the boundaries of the
Site-wide Groundwater Study Area. However, the Interim Groundwater Cleanup Levels will not
be achieved because restoration of groundwater to ARARs and risk-based goals is technically
impracticable in a reasonable timeframe. Instead, the bedrock groundwater remedy is viewed as
having long-term protectiveness by the provision of an alternate water supply and institutional
controls to prevent the use of groundwater for drinking water purposes. Periodic assessments of
the protection afforded by this remedial action will be made as this portion of the remedy is being
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implemented and at the completion of the remedial action, as well as during five-year reviews.

There exists a potential for groundwater volatile contaminants to impact indoor air outside the
boundanes of MMC and DMC Study Area boundaries. To address the potential for vapor
intrusion impacts beyond the boundaries of the MMC and DMC Study Areas, EPA will conduct
further studies to delineate volatile groundwater contaminants outside the MMC/DMC
boundaries and take actions, as necessary.

M. STATUTORY DETERMINATIONS

The remedial action selected for implementation at the Durham Meadows Superfund Site is
consistent with CERCLA and, to the extent practicable, the NCP. The selected remedy is
protective of human health and the environment, will comply with ARARs, with the exception of
chemical-specific ARARSs for overburden and bedrock groundwater which are waived, and is
cost effective. In addition, the selected remedy utilizes permanent solutions and alternate
treatment technologies or resource recovery technologies to the maximum extent practicable.

The remedy does not satisfy the statutory preference for treatment that permanently and
significantly reduces the mobility, toxicity or volume of hazardous substances as a principal
element.

1. The Selected Remedy is Protective of Human Health and the Environment

The remedy at this Site will adequately protect human health and the environment by eliminating,
reducing or controlling exposures to human and environmental receptors. For the MMC Study
Area, implementing soil vapor extraction in combination with excavation and off-site disposal
will eliminate unacceptable risk to adjacent and potential future onsite residents via ingestion,
dermal contact or inhalation of contaminated surface soil and soil vapors. Institutional controls in
the form of an ELUR or other mechanism (e.g., local ordinance, by-law, deed notice), shall
ensure that any new structures on the property be constructed to minimize potential inhalation
risks from any remaining contamination and will prevent use of groundwater as drinking water.

For the DMC Study Area, implementing soil excavation and off-site disposal and institutional
controls will reduce the mass transfer of soil contaminants to shallow groundwater, and mitigate
unacceptable risks to future construction workers via dermal contact and inhalation to
contaminated groundwater, or risks to future onsite residents via inhalation. Institutional controls
in the form of an ELUR shall ensure (1) that any new structures will be constructed to minimize
potential inhalation risks from any remaining contamination; (ii) that groundwater will not be
used for drinking water or other domestic purposes; (iii) that restdential activities are prohibited
unless the Commissioner of CT DEP grants a release from the ELUR; and (iv) that soif
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disturbance and exposure to groundwater is prohibited unless the Commissioner of CT DEP
grants a release from the ELUR based on a plan which includes controls to protect the health of
construction workers.

For the Site-wide Groundwater Study Area, the alternate water supply will eliminate
unacceptable risk to current and future residents via ingestion, dermal contact, or inhalation of
contaminated groundwater. The interim measure of continued monitoring and filtration, and
provision of bottled water as necessary, of impacted residential wells, and any other residential
wells within the Site-wide Groundwater Study Area that come to be impacted by Site-related
contamination, as currently required under state order and state regulations, ensures continued
protectiveness of human health and the environment until construction of the alternate water
supply portion of the remedy is complete and operational. A technical impracticability waiver is
invoked for chemical-specific ARARs in groundwater. Implementing a monitoring well network
within and outside of the current known boundaries of the overall groundwater plume shall
ensure the plume does not migrate beyond the limits of the Technical Impracticability zone. If
groundwater contamination does migrate at a rate that will eventually approach the limits of the
Technical Impracticability zone, a contingency altemative shall be implemented to hydraulically
contain contaminated groundwater through groundwater extraction. Institutional controls in the
form of ELURS or some other control such as a local ordinance shall be implemented within the
Technical Impracticability zone to avoid Site uses of contaminated groundwater.

Further delineation of the area posing potential indoor air risks on or outside of the MMC and
DMC Study Areas by further characterization, including the collection of shallow groundwater
data, shall control potential vapor intrusion risks in those areas. If there are unacceptable risks,
then further actions will be taken to address such risks, including without limitation, sub-slab
depressurization systems, and institutional controls, such as ELURSs, on vacant properties or
portions of properties, in accordance with EPA and CT DEP requirements.

The selected remedy will reduce potential human health risk levels such that they do not exceed
EPA's acceptable risk range of 10* to 10 for incremental carcinogenic risk and such that the
non-carcinogenic hazard will not exceed one. It will reduce potential human health risk levels to
protective ARARs levels, i.e., the remedy will comply with ARARs and To Be Considered
cniteria, with the exception of chemical-specific ARARs in Site-wide groundwater for which a
waiver is invoked. The Screening-Level Ecological Risk Assessment concluded that no
ecological receptors are expected to experience significant, long-term risk from Site-related
contaminants present in surface water or sediment, and there is no actionable ecological risk
associated with the Site. Implementation of the selected remedy will not pose any unacceptable
short-term risks or cause any cross-media impacts.

Record of Decision Version: FINAL
Durham Meadows Superfund Site Date: September 30, 2005
Durham, Connecticut Page 113 of 121



Record of Decision
Part 2: The Decision Summary

2. The Selected Remedy Waives Chemical-Specific ARARs in Site-wide Groundwater
and Complies with All Other ARARs

The selected remedy will comply with all federal and any more stringent state ARARSs that
pertain to the Site, with the exception of chemical-specific ARARSs in Site-wide groundwater for
which a waiver is invoked. A discussion of the requirements that are applicable or relevant and
appropriate to the selected remedy is provided in detail in Section 2 of the FS [M&E, 2005b].
Tables of federal and state ARARSs and “To Be Considereds™ (policies, advisories, criteria, and
guidance also considered for the selected remedy) are included in Appendix F; a discussion of
why these requirements are applicable or relevant and appropriate is also provided in the tables in
Appendix F, as well as in Section 2 of the FS.

As discussed in the Technical Impracticability Evaluation Report [M&E, 2005¢], EPA conducted
an evaluation to determine whether it was technically practicable to clean up the groundwater in
the area of the Site within a reasonable timeframe. The evaluation concluded that restoration of
both the overburden and bedrock aquifers in a reasonable timeframe is not practical for the
reasons discussed in Section I of this ROD.

A technical impracticability waiver of ARARs is warranted under NCP Section
300.430(£)(1)(i1)(C)(3) and EPA’s Technical Impracticability Guidance for groundwater. The
groundwater zone over which the technical impracticability zone applies encompasses all areas in
the overburden and bedrock aquifers that are currently or conceivably could be impacted by
contamination emanating from the Site, as outlined on Figure 8.

The waiver applies to chemical-specific ARARS for groundwater at the Site, which include
Connecticut Remediation Standard Regulation (CT RSR) standards, including the Groundwater
Protection Criteria applicable to the GA groundwater underlying the Site, Surface Water
Protection Criteria, and the current and proposed Residential and Industrial/Commercial
Volatilization Criteria (which have not yet been promulgated and are “to be considered™).
Chemical-specific ARARs also include federal Maximum Contaminant Levels (MCLs) which
govern the quality of drinking water provided by a public water supply, and are relevant and
appropriate requirements in establishing groundwater remediation goals for private wells. The
compounds and their respective ARARs for which a technical impracticability waiver will apply
are presented in Table 30. For compounds where no ARARs exist, risk-based goals are
presented. Human health risk-based goals are presented in Section 2 of the FS [M&E, 2005b].
The compounds include all chlorinated solvents released at the Site and related compounds, such
as breakdown products and additives (i.e., 1,4-dioxane) as well as other co-located compounds
dissolved in groundwater such as PAHs, BTEX compounds, and several metals (arsenic, copper,
lead, mercury, vanadium, and zinc). The chlorinated compounds are the most widespread and
recalcitrant, the most likely to restrict the ability to restore groundwater, and the primary risk
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drivers. There is little benefit to attempting to remediate co-located compounds, therefore the TI
waiver will apply to all dissolved contaminants found at the Site.

No waiver of location-specific or action-specific ARARs is required for the Site.
3. The Selected Remedy is Cost-Effective

In EPA’s judgment, the selected remedy is cost-effective because the remedy’s costs are
proportional to its overall effectiveness (see 40 CFR 300.430(f)(1)(i1)(D}). This determination
was made by evaluating the overall effectiveness of those alternatives that satisfied the threshold
criteria (L.€., that are protective of human health and the environment and comply with all federal
and any more stringent ARARS, or as appropriate, waive ARARs). Overall effectiveness was
evaluated by assessing three of the five balancing criteria -- long-term effectiveness and
permanence; reduction in toxicity, mobility, and volume through treatment; and short-term
effectiveness, in combination. The overall effectiveness of each alternative then was compared
to the alternative’s costs to determine cost-effectiveness. The relationship of the overall
effectiveness of this remedial alternative was determined to be proportional to its costs and hence
represents a reasonable value for the money to be spent.

Remedy costs were estimated separately for each of the study areas as follows:

s MMC Study Area estimated cost: $2.2 million. Combination of Alternative MMC 5-3C
Excavation and Off-site Disposal, and Alternative MMC SV-3 Soil Vapor Extraction.

e DMC Study Area estimated cost: $3.2 million. Alternative DMC GW-5 Soil Excavation
and Off-site Disposal.

e Site-wide Groundwater Study Area, Alternate Water Supply estimated cost: $7.0 million.
Alternative AWS-2 Connection to Middletown Water Distribution System.

¢ Site-wide Groundwater Study Area, Source Zone and Dissolved Plume estimated cost:
$434,000. Combination of Alternatives SZ-1 No Action and Alternative DP-6
Monitoring.

o Site-wide Groundwater Study Area, Contingency Remedy for Groundwater Containment
estimated cost: $8.7 million,

The estimated total of the remedy is $12,834,000 without the contingency for groundwater
containment, or action for any vapor intrusion beyond the DMC and MMC Study Areas. For the
Alternate Water Supply component of the Site-wide Groundwater Study Area, 1f the contingency
of AWS-3 Development of a New Groundwater Source and Distribution System is implemented
instead of AWS-2 Connection to Middletown Water Distribution System, some cost savings may
be achieved, however, any need for treatment would increase the cost estimate. (The cost
estimate for AWS-3 of $6.6 million does not include treatment.)
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For the MMC Study Area, EPA determined that the combination of Alternative MMC §-3C
Excavation and Off-site Disposal, and Alternative MMC SV-3 Soil Vapor Extraction was the
most cost effective of the three remedial alternatives as it meets both threshold critena and
provides the best balance of the five balancing criteria. This and two other combinations
provided the greatest degree of overall protection of human health, and were very similar in all
other comparisons. The selected combination, however, relies on a phased approach of soil
vapor extraction followed by excavation, which may reduce the volume and extent of soil
requiring excavation. This results in a monetary savings that places this combination at the least
expensive alternative that meets threshold criteria and allows for the least restrictive future use of
the MMC Study Area.

For the DMC Study Area, EPA determined that Alternative DMC GW-5 Soil Excavation and
Off-site Disposal was the most cost effective of the remedial alternatives as it meets both
threshold criteria and provides the best balance of the five balancing criteria. For all of the other
alternatives contemplated for this Study Area, the possible presence of DNAPL and possible
contamination under buildings and utilities increases the expected timeframe for reduction in
concentrations. All alternatives are expected to leave some residual DNAPL in overburden, and
it is not technically practicable to clean up this DNAPL, thus requiring institutional controls to
ensure protection of human health. Of all the remedial alternatives for this Study Area, the
selected alternative of excavation and off-site disposal is only the second least expensive,
however, it provides the greatest degree of overall protection of human health that is technically
practicable at this Study Area. (The least expensive alternative would meet RAOs after an
estimated treatment period of 50 years.)

Remedial alternatives for the Site-Wide Groundwater Study Area were divided into two
categories, provision of an alternate water supply, and treatment of the source zone and dissolved
plume. For the alternate water supply, the three alternatives were very similar in price, ranging
from $6.6 to $7.2 million. EPA determined that Alternative AWS-2 Connection to Middletown
Water Distribution System was the most cost effective of the remedial alternatives as it meets the
threshold criteria and provides the best balance of the five balancing criteria. Alternative AWS-
3, Development of a New Groundwater Source and Distribution System, is retained as a
contingency measure in the event that AWS-2, Connection to Middletown Water Distribution
System, cannot be implemented for administrative or other reasons, or cannot be implemented in
a timely manner.

For the source zone and dissolved plume, EPA determined that Alternatives SZ-1 No Action and
DP-6 Monitoring of the Dissolved Plume, in conjunction with implementation of an alternate
water supply and a technical impracticability waiver of chemical-specific ARARs, was the most
cost effective of the remedial alternatives as it meets both threshold criteria and provides the best
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balance of the five balancing criteria. Alternative SZ-2 Groundwater Extraction for Hydraulic
Containment is also incorporated into the remedy as a contingency in the event that monitoring
results indicate that contaminated groundwater is likely to migrate beyond the limits of the
Technical Impracticability zone,

4, The Selected Remedy Utilizes Permanent Solutions and Alternative Treatment or
Resource Recovery Technologies to the Maximum Extent Practicable

Once the Agency identified those alternatives that attain or, as appropriate, waive ARARs and
that are protective of human health and the environment, EPA identified which alternative
utilizes permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable. This determination was made by deciding
which one of the identified alternatives provides the best balance of trade-offs among alternatives
in terms of: 1) long-term effectiveness and permanence; 2) reduction of toxicity, mobility or
volume through treatment; 3) short-term effectiveness; 4) implementability; and 5) cost. The
balancing test emphasized long-term effectiveness and permanence and the reduction of toxicity,
mobility and volume through treatment; and considered the preference for treatment as a
principal element, the bias against off-site land disposal of untreated waste, and community and
state acceptance. The selected remedy provides the best balance of trade-offs among the
alternatives,

At the MMC Study Area, most of the alternatives proposed for soil or soil vapor, if assessed
individually, would not provide long-term effectiveness or permanence. Combinations of the
alternatives for the two media significantly improved long-term effectiveness and permanence,
and EPA determined that the combination of Altenative MMC S-3C Excavation and Off-site
Disposal, and Alternative MMC SV-3 Soil Vapor Extraction best satisfied this criteria. This
combination only partially satisfies the preference for treatment as a principal element; soil vapor
extraction will provide treatment and removal of VOCs, however, remaining contaminated soil
will be excavated and disposed off-site. No alternatives retained after the initial screening were
able to treat the combination of VOCs in soil and soil vapor, and PAHs and metals in soil due to
various reasons. Other alternatives were less technically or cost effective, or would pose an
unacceptable risk to residents located adjacent to the study area and at one residential property
located on-site.

At the DMC Study Area, all of the alternatives provide some measure of long-term effectiveness
by reducing concentrations of VOCs in both the hot spot areas and the associated plume.
However, the likely presence of DNAPL, including restdual DNAPL within till fractures, creates
the possibility of residual contamination being available for dissolution many years into the
future. All alternatives provide adequate and reliable controls, with the possible exception of
alternative GW-4, in-situ chemical oxidation, due to the potential for mobilization of metals with
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certain oxidant and soil types. EPA determined that Alternative DMC GW-5 Soil Excavation
and Off-site Disposal best satisfied this criteria, as it provides the greatest degree of overall
protection and is the most effective in the short term. This alternative does not satisfy the
preference for treatment as a principal element; instead, untreated waste will be primarily
disposed off-site (although some materials shipped off site may require treatment prior to
disposal).

At the Site-wide Groundwater Study Area, the alternate water supply alternatives all provide
some measure of long-term effectiveness by reducing or eliminating potential risk to human
health via ingestion of contaminated groundwater. The alternatives that provide water from the
City of Middletown or from an unspecified off-site well would provide the most long-term
effectiveness and permanence. None of the alternatives reduce toxicity, mobility, or volume
through treatment. Natural attenuation may eventually reduce the toxicity and volume of
contaminants in groundwater but will take many decades. AWS-4 provides some treatment of
contaminated groundwater through the use of filters, however this treatment is incidental and for
water supply purposes only; this alternative does not provide active remediation of contaminated
groundwater. Based on the lack of information to support the viability of an available nearby
supply well, EPA determined that AWS-2 Connection to Middletown Water Distribution System
best satisfied the criteria for long-term effectiveness and permanence. However, AWS-3,
Development of a New Groundwater Source and Distribution System, is retained as a
contingency measure in the event that AWS-2, Connection to Middletown Water Distribution
System, cannot be implemented for administrative or other reasons, or cannot be implemented in
a timely manner.

For the source zone and dissolved plume, while some of the alternatives satisfy the preference for
treatment, none of the alternatives provide certain long-term effectiveness and permanence.
Alternative SZ-2, groundwater extraction for hydraulic containment, would reduce
concentrations of VOCs in both the source zone and indirectly in the dissolved plume, but
residual risk from DNAPL will remain at the Site for many years into the future. Under
alternative DP-2, monitored natural attenuation for the dissolved plume, residual risk remains
due to contaminated groundwater for a timeframe likely greater than 100 years. Alternative DP-
3, groundwater extraction for restoration of the dissolved plume, may minimize migration of
contaminated water and reduce the size of the dissolved plume, but residual risk remains for a
timeframe likely greater than 50 years. Alternative DP-6, monitoring, includes no controls to
reduce contaminant levels.

Alternatives were combined to include DP-6 Monitoring of the Dissolved Plume, Alternative SZ-
1 No Action for the Source Zone, and Alternative SZ-2 Groundwater Extraction for Hydraulic
Containment (SZ.-2 is specifically provided as a contingency, in the event that groundwater
plume migration does occur). In conjunction with the provision of an alternative water supply, as
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well as a technical impracticability waiver for both the source zone and dissolved plume areas,
this combination achieves long-term effectiveness and permanence for protection of human
health and the environment.

5. The Selected Remedy Does Not Satisfy the Preference for Treatment as a Principal
Element

The selected remedy does not satisfy the statutory preference for treatment as a principal element,
primarily due to a determination that it is not technically practicable to clean up contaminated
overburden and bedrock groundwater throughout the Site and at the DMC Study Areain a
reasonable timeframe. As described in Section I of this ROD, a technical impracticability waiver
of chemical-specific ARARs is warranted for groundwater at the Site.

Only the combination of alternatives at the MMC Study Area partially satisfies the preference for
treaiment, by impiementing so1l vapor extraction to treat VOCs prior to excavating contaminated
soil and disposing of it off-site.

6. Five-Year Reviews of the Selected Remedy are Required.

Because this remedy will result in hazardous substances remaining on-site above levels that
allow for unlimited use and unrestricted exposure (and groundwater and/or land use restrictions
are necessary), a review will be conducted within five years after initiation of the remedial action
to ensure that the remedy continues to provide adequate protection of human health and the
environment. Five-year reviews will continue as long as waste remains at the Site and unlimited
use is restricted.

N. DOCUMENTATION OF NO SIGNIFICANT CHANGES

EPA presented a Proposed Plan for remediation of the Site on July 12, 2005. The preferred
alternative included:

¢ Excavation and off-site disposal, in conjunction with soil vapor extraction, at the MMC
Study Area.

+ Excavation and off-site disposal of hot spot areas at the DMC Study Area.

¢ Connection to the Middletown Water Distribution System to distribute an alternative
source of public water to all residences currently affected by groundwater contamination
and a buffer zone of residences located near the contaminated area.

¢ Implementing a monitoring network for the overall area of groundwater contamination to
ensure no migration of groundwater beyond its current general boundary.
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¢ Contingency to implement a groundwater extraction system for hydraulic containment if
the overall plume or source zone migrates beyond its current general boundary.

« Implementation of a technical impracticability waiver of the applicable or relevant and
appropriate requirements that would normally require cleanup of the groundwater to meet
drinking water standards.

e Institutional controls in a variety of areas to prevent unrestricted future use of certain
areas of the Site or use of contaminated groundwater.

¢ Further delineation of areas posing potential indoor air risks on and outside of the MMC
and DMC Study Areas, and further actions to address any unacceptable risks.

EPA reviewed all written and verbal comments submitted during the public comment period. It
was determined that no significant changes to the remedy, as originally identified in the proposed
plan, were necessary.

A number of elected officials, citizens, and state agencies supported the proposal for an alternate
source of water, although a subset of comments preferred that the source of water be from an in-
town groundwater well instead of the connection to the City of Middletown Water Distribution
System. EPA also received comments identifying a number of technical and administrative
requirements for implementing the Middletown Water Distribution System alternative. Asa
result, EPA retained the connection to the City of Middletown Water Distribution System as the
preferred alternative water source, but identifies the development of and connection o a new
groundwater source as a contingency measure in the event that the preferred alternative cannot be
implemented for administrative or other reasons, or cannot be implemented in a timely manner.
Given that both alternatives were presented in the Proposed Plan and EPA specifically requested
comments on both alternatives, as well as the fact that these alternatives share many common
elements, EPA does not consider the inclusion of AWS-3 as a contingency measure to be a
significant change to the remedy.

Also included is the interim measure of continued monitoring and filtration, and provision of
bottled water as necessary, of impacted residential wells, and any other residential wells within
the Site-wide Groundwater Study Area that come to be impacted by Site-related contamination,
as currently required under state order and state regulations, to ensure continued protectiveness of
human health and the environment until construction of the alternate water supply portion of the
remedy is complete and operational. This activity is currently occurring under state order, and as
such, EPA does not consider the inclusion of this interim measure to be a significant change to
the remedy.
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O. STATE ROLE

The Connecticut Department of Environmental Protection has reviewed the various alternatives
and has indicated its partial support for the selected remedy. The state has also reviewed the
Remedial Investigation, Risk Assessment, and Feasibility Study to determine if the selected
remedy is in compliance with applicable or relevant and appropriate state environmental and
facility siting laws and regulations. The State of Connecticut partially concurs with the selected
remedy for the Durham Meadows Superfund Site. A copy of the declaration of concurrence is
attached as Appendix C.
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(Contingency Remedy for Hydraulic Containment).

Summary of Present Worth Analysis — Site-wide Groundwater Study Area
Contingency Remedy for Hydraulic Containment).

Cleanup Levels By Study Area:

Table 41. Cleanup Levels for the MMC Study Area.

Table 42. Interim Cleanup Levels for the DMC Study Area.

Table 43. Interim Cleanup Leveis for the Site-wide Groundwater Study Area.

Record of Decision Version: FINAL
Durham Meadows Superfund Site Date: September 30, 2005

Durham, Connecticut Appendices



Table 1. Site Contaminants Summary

Principal Threats

Source/ Affected Media Contaminants Maximum Concentration
Source {from validated data used in HHRA)
Media
DNAPL Groundwater VOCs Bedrock Groundwater {(ug/L):
Benzene (5)
Soil Vapor PAHSs cis-1,2-Dichloroethene (64Q)
Metals Methylene Chloride (51

)
Tetrachlioroethene (210Q)
Trichloroethene (2,500)
Vinyl chloride (18)

1,4- Dioxane (34)
Benzo(a)Anthracene (1)
Benzo{a)pyrene {1)
Benzo(b)fluoranthene (1)
Bis(2-ethylhexyl)phthalate (7)
Cibenz(a,h)anthracene (1)
Indeno(1.2, 3-cdjpyrene (1)
Pentachlorophenol (28)
Arsenic{25)

Mercury (4.2)

Vanadium {34.5)

Overburden Groundwater (ug/L):
TCE (66.000)

Soil Vapor (ppbv):
TCE (6,900)

Soil {mgfkg):
TCE (26)
As (130)
Cr{8.370)

Reason(s) Receptors

Mobility Resident

Toxicity Commercial
Worker
Trespasser

Construction
Worker




BaA (41)
BaP (43)
BbF (41)
Dibenz(a,h}anthracene {9.2)
indeno(1,2,3-cd}pyrene (27)

Low Level Threats

Source Media Affected Contaminants
Media

Soil «Indoor Air | VOCs
(potential, PAHs
not Metals
confirmed)
«Surface
Water

«Sediment

Receptors

Resident

Commercial Worker




ROD RISK WORKSHEET

Table 2

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Medium: Soil

Scenario Timeframe: Current

Exposure Medium: Surface Soil

Exposure Point

Exposure Point Chemical of Concentration Detected Units FrequenFy of 1 Exposure P?mt Concentration Statistical
Concern Detection Concentration Units Measure

Minimum Maximum (1)

Merriam Manufacturing

Benzo(a)anthracena 0.053 41 mglkg 4/4 41 mglkg Max

Benzo(a)pyrene 0.06 43 mgfkg 4/4 43 mglkg Max

Benzo(b)flucranthene o.os8 41 mag/ky 4/4 41 myglkg Max

Dibenz(a,h)anthracene 02 9.2 ma/kg 214 52 ma/kg Max

Indeno(1,2 3-cd)pyrene 0.052 27 mglkg 4/4 27 mag/kg Masx
Arsenic 25 6.8 mglkg 414 8.1 mgrkg 495% UCL - N

Key

{1} Statistics: Maximum Detected Value (Max). 95% UCL of Transformed Data {95% UCL - T); 95% UCL of Normal Data (95% UCL - N). $5% UCL of Non-parametric Data (95% UCL - NP},
95% UCL of Gamma Distributed Data (95% UCL - G), Arithmetic Mean (Maan}

The table represents the current chemicals of concern (COCs) and exposure point concentrations (EPCs) for each of the COCs detecled in surface sail (i.e., the concentrations that will be used to estimate the exposure
and risk for each COC in surface soil). The table includes the range of concentrations detected for each COC. as well as the frequency of detection (i.e.. the number of times the chemical was detected in the samples
lcallected at each exposure point}, the EPC. and how the EPC was derived. This table indicates that the inorganic compound arsenic and the crganic polycyclic aromatic hydrocarbons {PAHS) are the most frequently
detected COCs in surface soil at the site. The 5% UCL on the arithmetic mean was used as the EPC for arsenic. Due to the hmited amount of sample data for the PAHs, the maximum detected concentraticn was used
as the default EPC for benzo(a)anthracene, benzo(a)pyrene, benza(bfluoranthene, dibenz(a hjanthracene, and indeno(1,2 3-cd)pyrene.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 3

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Medium: Soil

Scenario Timeframe: Future

Exposure Medium: Surface Soil

Exposure Point

Chemical of Frequency of | Exposure Point ) Statistical
Poin i tectad Units . . Concentration
Exposure Point Concern Concentration De Detection Concentration . Measure
Units
Minimum Maximum (1}
{Merriam Manufacturing

Trichloroethene 0.001 26 mg/kg 13135 83 mg/kg 95% UCL - NP
Benzo(a)anthracene 0.052 41 mg/kg 28135 14 mglkg 95% UCL - NP
Benzo(a)pyrene 0.05 43 mg/kg 25135 15 mgikg 95% UCL - NP
Benzo(b)fiuoranthens 0.048 41 mgfkg 301735 16 mgikg 95% UCL - NP
Dibenzia hjanthracene D.o2 9.2 mgikg 21135 32 malkg 95% UCL - NP
Indeno{1.2,3-cd)pyrene 0.052 27 mgfkg 27135 10 mg/kg 95% UCL - NP
Arsenic 0.00083 130 mag/kg 281735 44 mg/kg 95% UCL - NP
Chromiurmn 0.0064 8370 mglkg 35/35 2755 malkg 95% UCL - NP

Key

(1) Statistics Maximum Detected Value (Max}, 95% UCL of Transformed Data (95% UCL - T); 5% UCL of Normal Data {95% UCL - N); 5% UCL of Mon-parametric Data (95% UCL - NP):
95% UCL of Gamma Distributed Data (95% UCL - G); Arithmetic Mean (Mean)

The table represents the future chemicals of concern {CQOCs) and exposure point concentrations (EPCs) for each of the COCs detected in surface soil (i.e., the concentrations that will be used to estimate the exposure
and risk for each COC in surface soil). The table includes the range of concentrations detected for each COC | as wel! as the frequency of detection (i.e., the number of times the chemical was detected in the samples

collacted at each exposure point) the EPC. and how the EPC was derived This table indicates that the inorganic compound chromium is the most freguently detected COC in surface scil at the site. The 5% UCL an
{the arithmetic mean was used as the EPC for all COCs

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 4

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Medium: Soil Gas

Scenario Timeframe: Current/Future

Exposure Medium: Indoor Air ¥

Exposure Point

. Chemical of . . Frequancy of | Exposure Point . Statistical
Exposure Point ¢ Concentration Detected Units 4 . y P . Concentration
Concern Detection Concentration Units Measura
Minimum Maximum (1
[Merriam Manufacturing
Trichloroethene 4.6 37082 ug/m® 4715 37082 ugim” Max

Keay

95% UCL of Gamma Distributed Data (95% UCL - G); Arithmetic Mean (Mean)

(a) Soil gas concentrations were modeled to indoor air concentrations using EPA's Johnson and Eltinger model

(1) Statistics: Maximum Detected Value (Max), 95% UCL of Transformed Data (95% UCL - T); 95% UCL of Normal Data (85% UCL - N), 95% UCL of Non-parametric Data (95% UCL - NP);

Measured soil gas concentrations are presented in this table.

The 1able represents the currentfuture chemicals of concern {COCs) and exposure point concentrations (EPCs) for each of the COCs detected in sail gas (i.e., the concentrations that will be used 1o estimate the expesure
and risk for each COC n s0il gas). The table includes the range of concentrations detected for each COC. as well as the frequency of detection (i.e.. the number of times the chemical was detected in the samples
collected at each exposure point), the EPC, and how the EPL was derived. This table indicates that trichloroethene is the onty COC in soit gas at the site. To estimate a conservative indoar air concentration from the soii
gas data. the maximum detected s0il gas concentration was used as the EPC for trichloroethene.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 5

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Scenario Timeframe: Future
Madium: Shallow Groundwater

Exposure Medium: Indoor/Qutdoor Air fal

Exposure Point

i Chemical of . . Frequency of | Exposure Point . Statistical
Exposure Point Concentration Detected Units 9 _y P . Concentration
Concern Datection Conceniration Units Measure
Minimum Maximum {1)
Durham Manufacturing
Trichloroethens 5 65000 ugit 19724 39284 ug/L 95% UCL-T

Key

1(1) Statistics: Maximum Detected Value (Max); 95% UCL of Transformed Data (95% UCL - T}, §5% UCL of Norma! Data {95% UCL - N); 95% UCL of Non-parametric Data {95% WUCL - NP},
95% UCL of Gamma Distributed Data (95% UCL - G); Arithmetic Mean {Mean).

(a) Shallow groundwaler concentrations were modeled to indoor/eutdoos air concentrations using EPA’s Johnson and Ettinger model. Measured shallow groundwater concentrations are presented in this table.

The table represents the chemicals of concern (COCs) and exposure peint cancentrations (EFPCs) for each of the COCs detected in shallaw groundwater (i.e., the concentrations that will be used to estimate the exposure
and risk for each COC 1n shallow groundwater). The table includes the range of concentrations detected for each COC, as well as the frequency of detection {1.e., the number of times the chemical was detected in the
samples collected at the site), the EPC. and how the EPC was denved. This table indicates that trichloroethene is the only COC in shallow groundwater at the site. Ta estimate an indoorfoutdoor air concentrations from
the shallow groundwater data, the 95% LUCL on the arithmetic mean was used as the EPC for trichloraethene.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 1999)




ROD RISK WORKSHEET

Table 6

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Scenario Timeframe: Future
[Medium: Groundwater
Exposure Medium: Shallow Groundwater

. . Exposure Point .
. Chemical of . . Frequency of | Exposure Point P X Statistical
Exposure Point Concentration Detected Units . . Concentration
Concern Detection Concentration Units Measure
Minimum Maximum (1)
Durham Manufacturing
Tnchloroetheng 5 66000 ug/L 19724 39284 ugiL 95% UCL-T

Key
(1) Statistics: Maximum Detected Value (Max}, 95% UCL of Transformed Data (95% UCL - T); 95% UCL of Normal Data (95% UCL - N); 95% UCL of Nan-parametric Data (95% UCL - NP);
35% UCL of Gamma Distributed Data (95% UCL - G}, Anthmatic Mean (Mean)

The table represents the chemicals of concern (CQCs) and expasure point concentrations {EPCs) for each of the COCs detected in shallow groundwater {i.e., the concentratians that will be used to estimate the expasure
and risk for each COC in shallow groundwater). The table includes the range of concentrations detected for each COC, as well as the frequency of detection {i.e., the number of times the chemical was detected in the
samples collected at the site). the EPC, and how the EPC was derived  This table indicates that trichloroethene is the only COC in shallow groundwater at the site. The 95% LICL aon the arithmetic mean was used as the
EPRC for trichloroethene

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 7

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Bedrock Groundwater

Exposure Point

Exposure Point Chemical of Concentration Detected Units Frequen_cy of | Exposure Pc_nnt Concentration Statistical
Concern Detection Concentration Units Measure
Minimum Maximum {1)
Durham Manufacturing - DMC#1
Tetrachloroethene 5 5 ug/L 142 5 ug/L Max
Trichloroethene a4 150 ug/L 212 150 ug/l Max

Key

(1) Statistics: Maximum Detected Value (Max); 95% UCL of Transformed Data (35% UCL - T); 95% UCL of Normal Data (95% UCL - N); 95% UCL of Non-parametric Data (85% UCL - NP);

25% UCL of Gamma Distributed Data (95% UCL - G), Arithmetic Mean (Mean).

The table represents the chemicals of concern {CQCs) and exposure point cancentratigns {EPCs) for each of the COCs detected in well DMC#1 bedrock groundwater (i.e., the concentrations that will be used to estimate
the exposure and risk for each COC in well DMC#1 bedrock groundwater). The table includes the range of cencentrations getected for each COC, as well as the frequency of detection (i.e., the number of times the
chemical was detecled in the samples collected at the well). the EPC, and how the EPC was derived. This table indicates that the organic chemical trichloroethene is the most frequently detecled COC in bedrock
groundwater at well OMC#1. The maximum detected concentration was used as the default EPC far all COCs detected in well DMC#1 bedrock groundwater.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 8

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Scenarle Timeframe: Current
Medlum: Groundwater
Exposure Medium: Bedrock Grountwater [Private Wells)

Exposure Point

Chemlcal of Frequency of | Exposure Point Statistical
xposure Polnt Concentration Detected Units : Concentration
Exp Concern Detection Concentration Uniits Measure
Minimum Maximum 1)

11 Maiden

Trichloroethene 1 a8 ugyl 212 88 Ut Max
110 Maple

Tetrachlorpathang 05 05 ugil 12 0.5 uyl Max

Trichlerosthene 13 20 ugiL s 2 20 uilL Max
133 Mapla

Tetrachloroethena 02 0.3 ugil 35 0.3 g/l Max

Trichloroethene 05 16 ugiL 555 16 L Max
139 Mapie

Tatrachloroeihana 032 0.2 ugrL 1.2 0.2 ug/L Max

Tnchlorosthens 36 6 ug/l 2.2 16 ug/L Max
158 Main

1.2-Dichiorosthens {taral) 310 3a0 ugriL 212 380 ug/l Max

Benzana 1 5 ugiL 274 § uglL Max

cis5-1,2-Dichicrosthene 410 410 gl 112 410 ugll Max

Telrachlarpalheng 20 18 ugyl 314 28 ugy/l Max

Trichiorogthens 1100 1300 ugil 3.4 1300 ug/t Max

Vinyl chlonde 1 11 ugll 314 " g/l Max

Arsemc 113 138 ugll 3f4 13.8 ugiL Max
|
174 Main

1,2-Dichicroathens (lotal) 420 &30 gl 212 BA0 uglL Max

Methylene Chloride 34 4 ugll 112 34 ug'L Max

Tetrachlorcethene a2 70 uglt 212 70 ugll Mayx

Trighloroaihens 1500 2500 uil 2.2 2500 ug/l Max

Vinyl chlanda 9 9 uglL 1/2 el ugll Max

Arsenic 215 215 ug'L 142 N5 v/l Max
176 Main

Tetrachloroeihene 0.3 08 ug'L 214 08 ugiL Max.

Trichlomethena 2 B0 ug'L REE] 80 ug/L Max

Benzo{a)anihracene 1 1 ug/l 111 1 Lyl Max

Benzo{a)pyrana 1 1 ug't 141 1 ugil Max

Benzo{b)luoranthene 1 1 ug'L 141 1 uglL Max

Dibanz(a,h)anthracens 1 1 ugy'l 111 1 ugll Max

Indanc(1.2 3-cdipyrana 1 1 ug'll 141 1 ug'L Max

Penlachicrophenc) 28 28 ugh 141 28 ug/l Max
18 Maidan

Trichlarcathene 5B 58 ugll 1+2 5.8 ugll Max
186 Main

Tetrachloroeingne 2 43 ugrl 272 43 ugll Max

Tnchloroathene 27 32 ug'L 2/2 32 ug/l Max
19 Maiden

Tetrachlorosthane QB aa ug' 142 0E ugll Max

Trchlarcethena 08 12 ugil 272 12 ugl Max

1
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Table 8

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Scenario Timeframe: Current
Medium: Groundwater
Exposure Medium: Bedrock Groundwater (Private Wells)

Exposure Point

Chemical of Frequency of | Exposure Polnt Statistical
Exposure Point Concentration Dotected Units Concentration
P Concern Detection Concentratlon Units Measure
Minimum Maximum {1)
191 Main
1.2-Dichlorcathana 08 v]:) ugrl 114 08 ugil Max
1.2-Dichicroethene (total) 530 740 ugil 2/2 740 ug/ll Max
1.4.Dioxane 14 8 ugrl 5:7 ] ugl Max
cis-1,2-Dichjoranlhens 640 £40 ug/l 112 640 ug/L Mazx
Mathylene chlandea 12 12 ugil 14 12 ug/L Max
Tatrachloroethene 42 73 ugil 354 73 ug/L Max
Trchicroethens 1400 1800 ug/l 34 1800 ugll Max
Vinyl chloride 17 12 gl 214 18 ug/L Max
Bis(2-athylnexylIphihalate 7 7 ugil. 113 7 ug/L Max
Arsenic 69 25 ugyl 314 25 ug/l Max
196 Main
Tetrachloroelhena 04 04 ugyl 2!3 04 ug/L Max
Trchloroginene 295 18 ug/l 3/3 18 ugil Max
202 Main
Tetrachlarpetheng 06 06 uglL 112 06 ug/L Max
Trichlwoathene 84 22 vglL 2/2 22 ug/l Max
205 Man
Tetrachloroathena a2 03 ught / o3 ugll Max
Tnchloroalhane 63 26 ugl f 26 ugil Max
227 Main
Tetrachlorcethene 03 23 ugll 242 09 ugik Max
Tnchloroelhane 1" 18 ug's 202 14 ugil Max
235 Masn
T etrachioroethene 04 04 ug'L 142 04 ugiL Max
Trichlorcelhane 09 12 ugy'l 212 12 ug/i Max
235 Main
Trichlaroathane 55 71 ugll i 202 79 ugil Max
p—
239 Main {
Tetrachiorogthene [B [ 08 ugle 202 0B uglL Max
Tnchicroethene 62 T 27 ugll 2i2 27 ug/L Max
I
24 Maiden
Tnchlarcethene ] § ugiL 1i2 B ug/L Max
242 Main
Telrachloraeihene 135 2 ugll 2i2 2 ugiL Max
Trighlomethene 53 54 ugl 22 54 ugil Max
|
243 Main 1
Telrachlorpethans 1.2 T 1.2 ugl 192 1.2 ugi Max
Tnchlgroethene 17 45 ugy/l 2i2 45 ugil Max
245 Main
Telrachiorogethense 12 14 ug'l 2i1 14 ugiL Max
Tnchiorpethene 53 58 ug/L i Ll uglL Max
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Table 8

Summary of Chamical of Concern and Medium-Specific Exposure Point Concantration

Scenario Timeframe: Current
Medlum: Groundwater
Exposure Medlum; Bedrock Groundwater (Private Wells)

. Exposure Foint
Chemical of . Frequency of | Exposura Point P Statistical
Expasure Point Concentration Detected Units Concentratlon
Concern Detection Concentration Units Measura
Minimum Maximum {1
248 Main
Tetrachioroethana 3B 3B ug'L 112 B ugll Max
Tnchioroathene 140 140 ug/L 102 140 uglL Max
252 Main
1 4-Oioxdne 4 BA ug't Trv B& ugrl Max
Tetrachlorosalhena 1 51 ugiL 2i4 51 ugll Max
Tnchianethene 15 58 ugil 24 58 ugt Max
Eis(2-athythexyl!)phthalate § 5 ug'L it 5 ugll Max
Arsenic 1 1 ugl 141 i ugil Max
253 Main
Tairachloroaihene 11 2 ugiL 2/2 2 ug/l Masx,
Trichloroathene 66 130 ugfl 22 130 ug/L Max
255 Main
1 4-Digxane 2 14 ugrl 6/7 T4 augfl Max
Talrachlorcathana 3.4 34 ugil 171 34 ugll. Max
Tachlorgethena 200 200 ugilL 171 200 ugll Max
257 Main
Telrachlorcalhene 0.45 1.4 ugill 2i2 1.4 ugll Max
Trchlornelhene 38 54 ugil 2732 54 ugll Max
I
261 Main |
Tetrachioroethene 2 4 ugil 202 4 ugil Max
Trchioroelhena 110 180 ugil 212 180 ugyll Max
Arsanic 7 67 ugil 102 87 ugll Max
Vanadwm 345 345 ugil 112 245 ug/l Max
262 Main
Tetrachlorgethene 15 2 uglL 22 2 ug/l Max
Tnchioroethane 65 73 ugilL 22 3 ug/l Max
265 Main
Teirachlorosthene 1 z3 ugL 212 2.3 Uil Max
Tnchiorcethene 165 G4 ugiL 2/2 94 gl Max
267 Man
Tetrachiorostnene 42 3 v/l 2/2 5 Wyl Max
Trchlarcalhene 200 220 woyl 212 220 gl Max
Arsenic 79 749 ugiL 1/1 79 ugll Max
I
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Table 8

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Scenario Timeframe: Current
Medium: Groundwater
Exposure Medium: Bedrock Groundwater (Private Wells)

Expesurs Polnt

95% UCL of Gamma Distnbuted Dala (95% UGL - G}, Anthmetic Mean {Mean).

(1) Stafisics Maximum Dalected Value (Max), 95% UCL of Transformed Oala (95% UGL - T), 95% UCL of Noreal Data (6% UCL - N); 95% UCC of Non-parameing Dala [85% UCL - NP},

Chemical of . . Frequency of | Exposure Point Statistical
in Concentration tected nits Concentration
Exposure Point Concern ° be v Detection Concentration Unlts Measure
Minimum Maximum {1}

268 Main

1 4-Dioxana 0 805 26 ugil 9:9 26 L Max

Tetrachloroethane 3 2 ugiL 3id 3 ug/l hax

Tnchioroethene X il ugil /4 110 ug/l Max

Vinyl ghiorida a2 D02 ugll 114 02 uglL Max

Henzotatanthracene 1 1 ugit 143 1 ug/l Mzx

Benzota)pyrens 1 1 ug/l 143 1 uglL Max

Benzo(b)fiuoranthene 1 1 ugit 143 1 ugil Max

Dibenz{a hlanthracane 1 H ug/l '3 1 gl Max

indeno(1 2, 3-cdipyrene 1 1 ug/l 143 1 uglL Max

Arsenic 16 1.6 ugil 113 1.6 ugi Max
275 Main (1998)

Telrachloroethens 14 14 vl 1i1 14 ugdl Max

Trichlorogthena 73 72 ugil 141 73 ug/L Max

Winyl chionde 1 1 Lall 141 [ uglL Max
275 Main (2004}

Talrachi 2 2 uglL 11 2 ugiL Max

Trichicroethene 35.5 355 ug/L 1i1 5 upil Max
289 Main

Tnchioroethene 2 4.4 uglL 3,4 44 ug/L Max
97K Mapls

Tetrachlorgethane 08 16 ugil 2i4 186 ugiL Max

Trichlgragthene 19 24 wglt /4 24 gyl Max
Key

The 1able raprasenls tha chemicals of concem (COCs) and exposure paint cencentrations (EPCs) for each of the COCs delected 1n bedrock groundwaler from each pnvate well {1.2., the concenirations ihal wil be used to
ashimate the saposura and nsk for each COC in bedrock groundwater from each pavate well)  The table inclucas tha range of concentrations defected far each COC, as well as the frequency of dataction (i ¢ | the number
of times |he chemical was detected in the samples collecled al ha sile). the EPC, and how the EPC was denyed. This table indicates that the organic chemical tnchiprosthene is the mast fraquently detecled COC in

bedrock groundwater al the itz The maximum delected concantraton was used as the EPC for all COCs delected in bedrechk groundwater from each privale well

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (LS. EPA, 1999}
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Table 9

Summary of Chemical of Concern and Medium-Specific Exposure Point Concentration

Scenaric Timeframe: Future
Medium: Groundwater

Exposure Medium: Bedrock Groundwater

Exposure Point

. Chemical of . : Frequency of | Exposure Point : Statistical
Exposure Point Concern Concentration Detected Units Detection Concentration Com:;;:itt;atlon Measure
Minimum Maximum 0]
Site- Wide
1.2-Dichigroethane 2 a8 ugil 47142 ca ugil Max
1.2-Dichlorosthens (total) 1 740 ug/l 16120 740 ugil, A
1.4-Dioxane a5 34 ugiL 721147 34 ugil Max
Benzene 0.2 Bl ug/l 4777 ) ugit Max
cis-1,2-Dichleroethene 02 640 ug/L 771145 540 ug/L Max
Mathylena chlonde 0.16 51 ugll 40/ 184 51 ugil, Max
Telrachloroethane 02 210 ug/L 94/189 21¢ ug/L Max
Tnchloroethens 419 2500 ugl 152/ 189 2500 ugfl Max
Vinyl Chioride 02 18 ug/L 13/189 18 ugil Max
Benzo{ajanthracene 0105 1 ug/l 3727 1 ug/l Max
Benzola)pyrene 0.105 1 L 371237 3 ugfl Max
Benzo(b}fluoranthene am 1 ug/L 4127 1 ug/l Max
Bis(Z-athylhexyl)phlhalale 2 7 ug/L 3127 7 ugiL Max
Dibenz(a hjanihracens 0105 1 ugfl 3727 7 ug/lL ax
jndeno{1,2 3-cd)pyrens 0.105 1 ug/l 31237 1 ugfl Max
Pentachiorophenol 2B 28 ug/L 1727 28 ugil Max
Arsenic 0.6 25 ugil 15428 25 ugfl Max
Marcury 47 42 ug/l 1129 4.2 ug/L Max
Vanadium 085 34.5 ugil 16125 345 ufl Max
Koy

[1) Stalistics. Maximum Detecled Value (Max), 95% UCL of Transtormed Data (95% UCL - T, 95% UGL of Normal Data (5% UCL - N). 95% UCL of Non-paramatric Data [85% LICL - NP),

85% UCL of Gamma Distrbuted Data (95% UCL - G}, Anthmetic Mean (Mean)

The table represents the chemicals of concern {COCs) and expasure point concentrations (EPCs} for gach of the COCs detecled n §re-wide bedrock graundwater (1 e , the cancentratons that wilt be usad (o estimale the
exposure and risk for gach COC in Sre-wide bedrock groundwatar) The table ncludes the range of concantrations delecled lor each COC, as well as the frequency of detection (i.a., the number of tmas the chemical was
detected in the samples collecled at the stte), ihe EPC, and how the EPC was danved This tabie ndicates that the organic chemical Irichlaroetnene s the most frequently detected COC in Site-wide bedrock groundwater at

the silg. The maximum delacted concantration was used as lhe EPC tor all CQCs dalectad in Ste-wide bedrock groundwaler

Source: A Guide to Preparing Superfund Proposed Plans, Recards of Decision, and Other Remedy Selection Decision Documents (U5, EPA, 1999)
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Table 10

Cancer Toxicity Data Summary

Pathway: Ingestion, Dermal

M4 Wol applicable

IRIS: Integrated Fisk Informadion System, U S. EPA

CalEPA = California Environmenial Protection Agency

NCEA: National Center for Envircnmental Assessment, U.S. EPA

A - Human carcinegen

B1 - Probable human carcinegen - Indicates 1hat imiled human data are available

Chemical of Qral Cancer Darmal Cancer Slope Factor Weight of Date
Concern Slope Factor Slope Factor Units Evidence/Cancer Source {MM/DDIYYYY)
Guidsline Description
1.2-Dichloroethane 9.4E-02 9.1E-02 tmgikg-day)” B2 IRIS D1/05/05
1,2-Dichloroethene {total) MNIA N/A MIA D RIS 01/05/05
1 4-Diaxane 1.1E-62 1.1E-02 (mg/kg-day)” B2 RIS O1/G5/G5
Benzene 5 5E-02 5.5€-02 (mg/kg-day)” RIS 01/05/05
cis-1,2-Dichlorcethene NiA N/A NIA D IRIS 01/05/05
Methylene chlaride 7.5E-03 7.5E-03 {mg/g-day)” B2 IRIS 0100505
Veirachloroethene 5.4E-01 5.4E-01 {mgfkg-day)” B2 CalEPA D1/05/05
Trichloroethene 40FE-01 4.0E-07 (mg/xg-day)” c-A2 NCEA 01/05/05
winyl Chlorige 7 5E-01 7.5E-01 {mgrg-day)” A RIS 01/05/05
Benzo{a)anthracene 7 3E-01 7.39E-1 (mgikg-day)’ B2 RIS 01/05/05
Benzo{ajpyrene 7 3E400 7 3E+00 (mgfkg-day)’ B2 IRIS O1A05/05
JBenzo(bMlucsanthene 7.3E-01 7.3E-01 {mgrkg-day)” B2 IRIS 01/05/05
Bis{Z-ethylhexyl)phihalate 1 4E-02 1.4E-02 {mykg-day)” B2 IRIS 01/05/05
Dibenz(a.hjanthracene 7.2E+00 73E+00 imgfeg-day)’ B2 IRIS 01/05/05
Indeno(1,2,3-cd)pyrene 7.3E-01 7.3E-01 (mgikg-day) ' B2 IRIS 01/05/05
Penachlorophenol 1.2E-01 1.2E-01 (mgixg-day)’ B2 RIS 0170505
Arsenic 1.5E+00 1.5E+00 {mg/kg-day)" A IRIS 01/05/05
Chromium NiA M/A NIA IRIS 01/05/05
Mercury N/A N/A NZA C IRIS 01/05/05
Wanadium Nif NIA NIA MiA NiA NiA
Pathway: Inhalation
Chemical of Inhalation Weight of Date
Concern Unit Risk Units Cancer Slope Evidence/Cancer Source {MM/DDIYYYY}
Factor Guideline Description

1,2-Dichloroethane 2 BE-05 {ug/m®’ N/A B2 IRIS 01/05/05
1,2-Dichlercethens (totaly WA NIA NiA IRI5 01/05/05
Benrzene 7 BE-06 {ugim®” NiA IRIS 01/05/05
cis- 1, 2-Dichloroethene NIA, NIA N/A RIS D1/05/05
Methylene chioride 4.7E-07 {ughm®y” N/A B2 IRIS 01/05/05
Tetrachloroelhene 5.9E-06 (ugim*”’ N/A B2 CalEPA 01/05/05
Trichlorosthene 1.1E-04 quglm®”! NiA C-az NCEA 01/05/05
Vinyt Chloride 4 4E-06 {ug#m®y’! N#A A IRIS 01/05/05
Key EPA Group

B2 - Probable human carcinegen - indicalas sufficient evidence in animals and inadequate ar na

evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of nencarcinogenicity

This table proviges the carcinogenic nsk information which is relevant 1o the contaminanis of concern in soil, scil gas. and groundwater. Al this bme, slope tactors are not available far
the germal route of exposure. Thus, the dermal slope factors used in this assessment have been exirapoiatee from oral values. An adjusiment factor is somelimes applied, and is
dependent upon how we!l ihe chemical is absorbed via the oral route. Adjustments are particularly impartant for chemicals wilh less than 50% absorption via the ingesbon route.
However, adjustment is not necessary for the chemicals evaluated af this site. Therefare. the same values presented above were used as the dermal carcnogenic slope faclors for
these contaminants  Available inhalation unit risk values are also provided for Ihe volatile COCs.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.8, EPA, 1999)
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Table 11
Mon-Gancer Toxicity Data Summary
Pathway: Ingestion, Dermal
Combine
Chemical of Chronic! ) Dermal RID | Primary Target Uncertaln::r.r Sources of Rfp; | Da1es of Rid:
cancern Subchronic Oral RfD Value | Oral RfD Units Dermal RfD Units Srgan Modifying Target Organ Target Organ
Factors {MMIDDAYYY)

1 Z-Duunioroetnane Chigme 2 CE-02 mytkg- day ZO0ED? mgikg-ray Kidney 3000 HCEA 010505

1 2-Dichiarpetnana (talal; Chronic 1 JE-07 my/hg day 1 0L-07 my/kg-day Rload 3000 NCEA 0170505

‘4 Diyesne Chronie HA MNiA HiA, NeA WA HA NiA A
Banrene Chrani 4.0 -G3 maiky-day 4 GE-g3 migikg-day Immune Systam 30 RIS 9155
cis-1, 2-Dichicioeihena Chronic 1 pE-02 myiky-day +.DE 02 mpikg-day Bload 3000 NCEA 0140505
Methylene chiorde Chionic 6 JE 02 Mg day 6 OF-uz matkg-0ay Liver 100 RIS 01/05i06
~atrachiorogtnane Chronic 10L-02 mp/hg-day 1 E-02 mpkg-day Livar 1000 IHIS Q170505
Tuchioroethene Zhronie 3 DE-G4 mgikg-day 3ICE 04 MoMkg-day rig 3000 NCEA 0170505
Trchiorosthena Subchvonie 3.0E 04 mgiig-day a0 mgikg-day Liver 000 HNCEA 01/0505
Wiyl Crlonge Chronic 3 DE-04 _r mgkg-day 3 DE-03 mgikg-day [ 30 IRIS Q10505
enzotalanthracsne Cheani Heds A [y nA NIA Nia WA [
Benzagaipyrene Chronic Ni& MR NiA s Nia N8, WA NiA
lianza(h|flyaranthene Chronic NiA A nea NiA g, NIA Nia A

Bl Z-athylheacy| Chiuni 2 0E-02 mgfg-day 2.0E-02 Mofkg-day Liver 1000 RS 01/0505

[ Sivenzia nianihracene Chronic rish A Hs NIA NiA Mif W/A MiA
indena(1,2 3-cdjpyreng Chranic A kA Nrd, A HiA WFA NiA [
Pentachinrophenal Chonic 30802 mgtkg-day IDEGZ Tghg-day Liverfydnay 100 RIS 33357

rsenic Chiomg 3 DE-04 mykg-day 3.0E-04 mghg-day Sxin 3 RIg 0140505
Chiomium Chipnic 3.0E-03 _migrkg-day 7 5E-05 mglkg-day G System 300 IRI5 01/05i05
Marcury Chroniz 3 0F-04 ma/kg-day 7 1605 mgfkg-day CHNS 1000 KI5 01105105
Jvanadium Chianic 1 UE-D3 mgtkg-day 2.68-05 rg/g-day Kianey 300 NCEA Q1705705
[Pathway: Inhalation
Comblingd
i N C alatiol a n ! :
it l | coont | o i | 01 FE | pton o | WA D | T | et | sowcos sl o
Factors
Uiver/KidneyiLsl

1.2-Mizhig-osthars Crranic 5 ugim’ i NiA Syxtam 3000 NCER 0170505
1.2-Dichloroethane etal) Crigri &0 ugin hirsy Hts RespratoryiLiver 2009 NCEA 01/Q5i0%
Benzene Cirgric 3 wytm’ NeA HeA Imimune System 360 RIS a1/95:05

iy 1.2-Dichioroetnens Chranic 200 ugm’ A e Liver 01 IRIS 01705108
|Methylare cricride Crronz 360E ugim® NA & Lrver 100 HEAST July 1997
Teliachiorosthens Chrenic HE wgm’ N RIS CNS 100 ATSOR 010505
Ticricmoelbens Chiaric 40 ugfm MiA Nts LivariCNS 3000 NCEA 01705105
iyl Ghiorde Canig 100 ugim’ fura A Luver 36 IRis Q505
Key

FyA - MO antormatioe avanatie MEAST = Heain EYecly Asuessment Summuaiy Tacies

17,5 - Integrated Rrsk information System S $ £ PA ATS0R ¢ Agervy for Too Substarces drd Dosease Registry

HICEA - Hatonal Center for Envitonmenial Assesamarl, LIS F94

This tabla pruvides non-Lacinogenic sk inlormation whicl 1s relevant 1o the corldmirants of tonter™ in soil, soil yas 8nd groundwater  Fourtsen ol the COCs have oral fowcily data Indicating then palential for adverse non-caicinoganic
haalth effects in numans  Chiome and subchienic focily data avarabie for the fourteen COCs for oraf expok.ies ave been used fu develup cNromc o reference doses (RITsi, provided in thix Tabie  The availabie chronic and subchionm:
lowcly data mdicate that benzens effects The mmune systerm. mathylene chionde. tetracrlaigthene. trchooroethene virgl chionde. bis{2-elhyhesyliphthalate and psntachiuruphenol atfect Iha iiver, 1 2-dichiaroathune, pantachlorophanol, and
vanadium aftec the xigney 7 and un-1 Z-0ic Mect I pland wsenie affects Ihe siun chrorhum alfacls Ihe pastrantasting! Iracl. and mercury #ffects Ihe central ninyous System  Relmence doses are not avaulable
(o1 * 4-digxane a+d the carcinoyen ¢ PAMs  Oermal RIDS are not avaluble for any ol *he COCs A3 was the tese ky Ihe carcinogani: data. der~-a R'Dy can be extiapalated from oral RDs by applying an agjustment factor 3y apprapiate
Cral RIS were adjustes 1o CUTy with less than 504 abiswiction wna tg 1geslion (oute 1ShumiLin mercury, s va=adramy o derve deimal 0s %o These COCs
Javatshia nhaaton retecenca zuncentrations (RICS] wa alse proviaed ‘o the volahie JOCs

A Guide to Preparing Superfund Proposed Plang, Records of Decision, ard Other Remedy Selection Decision Documents (W.S. EPA, 1939)
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Table 12

Risk Characterization Summary - Carcinogens

Scenario Timeframe: Current
Receptor Population: Adjacent Resident
Receptor Age: Young Child/Adult

-- Route of exposure is not applicable to this mediumn.

. Exposure . Chemicai of Carcinogenic Risk
Medium P . Exposure Point 9
Medium Concern
. External Exposure
Ingestion Inhalation Dermal .
9 {Radiation) Routes Total
Soil Surface Soil Merriam Manufacturing
Benzo(a)anthracene 2E-05 -- BE-06 -- 3E-05
Benzo(a)pyrene 2E-04 -- 9E-05 -- IE-D4
Benzo(b)fluoranthene 2E-05 -- 8E-06 -- 3E-05
Dibenz(a,h)anthracene 5E-05 - 2E-05 - 6E-05
Indeno(1.2,3-cd}pyrene 1E-05 -- 5E-06 -- 2E-05
Arsenic 6E-06 - 6E-07 - 7E-06
Soil Risk Totai = 4E-04
Soil Gas Indoor Air Merriam Manufacturing
Trichloroethene -~ 4E-05 -- - 4E-05
Soil Gas Risk Total = 4E-05
Total Risk = 5E-04
Key

Maunfacturing Study Area.

This table provides risk estimates for the significant rautes of exposure for the current child and adult resident af the Merriam Manufacturing Study Area. These risk estimates are based on a reasonable maximum
exposure and were developed by taking into account various conservative assumptions about the frequency and duration of a child's and adult's exposure to s0il and indoor air, as well as the toxicity of the COCs. The
total nsk from direct exposure to contaminated soil and indoer air at this site to a future child and adult resident is estimated to be 5 x 10, The COC contributing most to this risk level is benzo{a)pyrene in surface soil.
This risk level indicates that if no clean-up action is taken, an individual would have an increased probability of 5 in 10,000 of developing cancer as a result of site-related exposure to the COCs at the Merriam

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents {U.S. EPA, 1993}
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Table 13

Risk Characterization Summary - Carcinogens

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Young Child/Adult

. Exposure . Chemical of Carcinogenic Risk
Medium pos Exposure Point 9
Medium Concemn
External Exposure
Ingestion inhalation Dermal .
9 {Radiation) Routes Total
Soil Surface Sail Mermmiam Manufacluring
Trichloroethene 2E-06 -- Nid -- 2E-06
Benzo(a)anthracene 7E-06 -- 3E-06 -- 1E-G5
Banza(a)pyrene 8E-05 -- 3E-05 -- 1E-G4
Benzo(b)fluoranthene BE-06 -- JE-06 -- 1E-05
Dibenz{a,h)anthracene 2E-D5 -- TE-06 -- 2E-05
Indena(1,2 3-cd)pyrene SE-08 -- 2E-06 - - 7E-06
Arsenic 4E-05 .- 4E-0B -- SE-D5
Soll Risk Total = 2E-04
Soil Gas Indoor Air Merriam Manufacturing
Trchloroethens - - 4E-05 . .- AE-05
Soil Gas Risk Total = 4E-05
Total Risk = 2E-04
Shallow Groundwaler Indoor Air Durham Manufacturing
Trichloroethene -- 8E-03 -- -- BE-03
Groundwater Risk Total = BE-D3
Total Rigk = N/A

Key

- Route of exposure is not applicable to this medium

N/& - Not applicable. Summing of soil and indoor air risks across exposure points is not applicable since risks were estimated assuming all of a receptor's exposure oecurred at each exposure paint.

This table provides risk estimates for the significant routes of exposure for the future chitd and adull resident at the Merriam and Durham Manufacluring Study Areas. These risk sstimates are based on a reasonable
maximum exposure and were deveioped by 1aking into account various conseryative assumptions about the frequency and duration of a child’s and adult's exposure to soil and indoor air, as well as the toxicily of the
COCs The total risk from direct exposure to contaminated seil and indoor air at 1his site 10 a fuure ¢hild and adult resident is estimated 1o be 2 x 10™ for the Merriam Maunfacturing Study Area and 8 x 10 for the
Durham Manufaciuring Study Area. The COCs contributing the most to these risk levels are benze(a)pyrene in soil at the Marriam Manufaturing Study Area and trichloroethene in indoor air 8t the Durham
{Manufacturing Study Area. These risk levels indicate that if no clean-up aclion is taken, an individual wouid have an increased probability of 2 in 10.000 and § in 1,000 of developing cancer as a result of site-related
exposure to the COCs al the Merriam and Durham Manufacturing Study Areas, respectively

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Tahle 14

Risk Characterization Summary - Non-Carcinogens

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Young Child/Adult

Medium Exposure Exposure Point Chemical of Primary Target Non-Carcinogenic Hazard Quotient
Meadium Concern Organ
Ingestion Inhalation Dermal Exposure
Routes Total
Sail Surface Sail Merriam Manufacturing
Chromium Gl System SE+00 -- N/A SE+00
Soil Hazard Index Total = S5E+00
Gl System Hazard Index = SE+0Q
Shallow Groundwater Indoor Air Durham Manufacturing
Trichloroethene Liver/{CNS -- 4E+00 -- 4E+00
Groundwater Hazard Index Total = 4E+0D
Liver Hazard Index = 4E+00
CNS Hazard Indax = 4E+00
Key

N/A - Toxicity criteria are not available to quantitatively address this route of exposure

- Route of exposure is not applicable to this medium

This table provides hazard quotients (HGs) for each route of exposure and the hazard index (sum of the hazard quotients) far all routes of exposure for the future child and adult resident expased to soil and indoor air at
the Merriam and Durham Manufacturing Study Areas. The Risk Assessment Guidance {RAGS) for Superfund states that, generally, a hazard index (HI) of greater than 1 indicates the potential for adverse noncancer
effects. The estimated HI of 5 for the Merriam Manufacturing Study Area and 4 for Durham Manufacturing Study Area indicates that the potential for adverse noncancer effects could oceur from exposure to
contaminated soil cortaining chromium at the Merriam Manufacturing Study Area and contaminated indoor air containing trichloroethene at the Durham Manufacturing Study Area.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 19899)
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Table 15

Risk Characterization Summary - Carcinogens

Scenario Timeframe: Current/Future
Receptor Population: Commercial Worker
Receptor Age: Adult

. Exposure . Chemical of Carcinogenic Risk
Medium P . Exposure Point 9
Medium Concern
. External Exposure
Ingestion Inhalation Dermal -
9 (Radiation) Routes Total
Groundwater Bedrock Groundwater [ 201 Main (DMC welk 1)
Tetrachloroethene 9E-06 - 1E-06 -- 1E-05
Trichloroethene 2E-04 - 9E-D& -- 2E-04
Groundwater Risk Total = 2E-04
Total Risk = 2E-04
Key

-- Route of exposure is not applicable ta this medium.

This table provides risk estimates for the significant routes of exposure for the current/future commercial worker at the Durham Maunfacturing Study Area. These risk estimates are based on a reasonable maximum
exposure and were developed by taking into account various conservative assumptions about the frequency and duration of an adult's exposure to bedrock groundwater, as well as the toxicity of the COCs. The total risk
from direct exposure to contaminated groundwater at this site to a current/future commercial worker is estimated to be 2 x 10™. The COC contributing most to this risk level is trichloroethene in bedrock groundwater.
This risk levet indicates that if no clean-up action is taken, an individual would have an increased probability of 2 in 10,000 of developing cancer as a result of site-related exposure fo the COCs at the Dyrham
{Manufacturing Study Area.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.5. EPA, 189%)
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Table 16

Risk Characterization Summary - Non-Carcinogens

Scenario Timeframe: Current/Future
Receptor Population: Commercial Worker
Receptor Age: Adult

Medium Exposure Exposure Point Chemical of Primary Target Non-Carcinogenic Hazard Quotient
Medium Concern Organ
Ingestion Inhalation Dermal Exposure
Routes Total
Groundwater Bedrock Groundwater [ 201 Main {(DMC well 1)
Trichloroethene Liver SE+00 -- 2E-01 5E+00
Groundwater Hazard Index Total = SE+Q0
Liver Hazard Index = 5E+00
Key

-- Route of exposure is nat applicable to this medium.

This table provides hazard quatients (HQs) for each route of exposure and the hazard index (sum of the hazard quetients) for all routes of exposure for the current/future commercial worker exposed to bedrock
groundwater. The Risk Assessment Guidance (RAGS) for Superfund states that, generally, a hazard index (H1} of greater than 1 indicates the potential for adverse noncancer effects. The estimated HI of 5 for the
Durham Manufacturing Study Area indicates that the potential for adverse noncancer effects could accur from exposure to contaminated bedrock groundwater containing trichloroethene,

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 17

Risk Characterization Summary - Non-Carcinogens

Scenario Timeframe: Future
Receptor Population: Construction Worker
Receptor Age: Adult

-- Route of exposure is not applicable 1o this medium.

Medium Exposure Exposure Point Chemical of Primary Target Non-Carcinogenic Hazard Quotient
Medium Concern Organ
lngestion Inhalation Dermal Exposure
Routes Total
Groundwater Shallow Groundwater | Durham Manufacturing

Trichloroethene Liver - - 3E+01 3E+01

Groundwater Hazard Index Total = 3E+M

Liver Hazard Index = 3E+01

Key

This table provides hazard quotients (HQs) for each route of exposure and the hazard index (sum of the hazard guotients) for all routes of exposure far the future construction warker exposed to shatlow groundwater.
The Risk Assessment Guidance (RAGS) for Superfund states that, generally, a hazard index (HI) of greater than 1 indicates the potential for adverse noncancer effects. The estimated HI of 30 for the Durham
manufacturing Study Area indicates that the potential for adverse noncancer effects could oceur from exposure to contaminated shaliow groundwater containing trichloroethene.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 18

Risk Characterization Summary - Carcinogens

Scenario Timeframe: Current
Receptor Population: Resident
Receplor Age: Young Child/Adult

. Exposurs . Chemilcal of Carcinogenic Risk
IMedlum p : Exposure Point o4
Medium Concern
. External Exposure Routes
Ingestion Inhalation Dermal .
9 {Radiation} Total
Groundwaler Bedrock Groundwater 110 Maple
Tetrachicroethene SE-06 1EO7 2E-GS - TE-08
Tnchioroethane 1E-04 8E-05 2E-05 - 2E04
Groundwater Risk Total = 2E-04
Groundwater Bedrock Groundwater 133 Mapla
Tetrachlorcethane 3E-06 6E-0B 1E-06 -- 4E-06
Trichloroethene 1E-04 BE-05 2E-05 2E-04
Groundwater Risk Total = 2E-04
Groundwater Bedrock Groundwater 139 Maple
Telrachlcroelhene 2E-06 4E.08 9E-07 - 3E-08
Tnchioroethene 1E-04 6E-05 2E05 -- 2E-04
Groundwater Risk Total = 2E-04
Groundwater Bedrock Groundwater 168 Main
Benzene 5E-06 2E-06 6E-07 -- TE-06
Tetrachiornethens 4AE.04 8E-06 2E04 SE-04
Trichloroethene 9E-03 S5E-03 1EQ3 -- 2E-02
Vinyl chlonde 1E-03 1E-05 4E-05 1E-03
Arsen; 4E-04 NVA 2E-06 4E-04
Groundwater Risk Total = 2E-02
Groundwaler Badrock Groundwater 174 Main
Methylere Chlonide 4E.06 7E-O7 1E-07 SE-06
Tetrachioroathene JE-04 1E05 3E-04 -- 1E-03
Trichioroethene 2E-02 1E-02 2E-03 - ag02
Vinyl chiorde BE-04 SE.06 3E-05 BE-04
Arsenic GE-G4 NiA 3E08 - 6E-04
Groundwater Risk Total = AE.02
Grouncwatar Bedrock Groundwaler 176 Man
Tetrachlorosthene aE-06 2E-07 4E-06 1E-05
Trchioroalhene SE-04 3E-04 8E-05 .- 1E-03
Benzo{a)anlhracane 1E-05 Ni& NiA B 1E-05
Benzo{a)pyrene 1E-04 NiA NiA 1E-04
Benzo{b)luaranthene 1E-0% MNi& N7A, -- 1E-D5
Dibenzia.hianthracena 1F-04 MiA NiA - 1E-0d
Indenoi 1 2,2.cd)pyrene 1E-05 MiA MFA - 1E-05
Pentachlorophano! BE-05 MNiA MN/A R BE-05
Groundwater Risk Total = 1E-03
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Tahle 18

Risk Characterization Summary - Carcinogens

Scenario Timeframe: Current
Receptor Population: Resident
Receptor Age: Young Child/Adult

Exposure . Chemical of Carcinogenic Risk
Medium po: Exposure Point 9
Medium Concern
External [Exposure Routes|
Ingestion Inhalation Darmal e
9 {Radiation) Total
Graundwaler Bedrock Groundwater 186 Main
Tatrachlgroethana 4AF.D5 9E.07 ZE-05 -- BE-05
Tnchlaraethene 2E-04 1E-04 3E-05 - 4E-04
Groundwater Risk Total = AE-04
Groundwater Bedrock Groundwater 19 Maidan
Tetrachloroathens 6E-D6 1E-07 3E-06 -- DE-06
Trichioraethere AE-05 5E-05 1E-05 - 1E.04
Groundwater Rlsk Totaf = 2E-04
Grountwater Bedrock Groundwater 191 Main
1,2-Dichioroethana 1E-06 8E-07 SE-08 -- 2E-06
1.4-0Oioxana 2E-06 N/A 5E-09 -- 2E08
Methylane chlonde 2E-06 2E-C7 SE-08 - 2E-05
Tetrachloroethene 7E-04 2E-05 qE-04 -- 1E-03
Tnchigroethene 1E-02 TE-02 2E-03 -- 2E02
Viny! chioride 2£.03 2E-05 8E.05 -- 2E-03
Bis(2-ethylhexylphthalate 2E-06 MNIA 2E-06 .- 4AE06
Arsenic TE-04 NI& 3E-D6 -- TE-O4
Groundwater Risk Total = SE-02
Groundwater Bedrock Groundwater 196 Main
Tetrachloroathens 4E.08 BE-08 ZE-0B -- 6E-06
Trichlereethene 1E-04 7E-0% 2E-05 - 2E-04
Groundwater Risk Total = 2E-Cd
Groundwater Bedrock Groundwater 202 Main
Tatrachioroathene 6E.06 1E-07 3E-06 - SE-06
Trichlorcethene 2E-04 9E-05 2E 05 - 3€-04
Groundwater Risk Total = 3E-04
Groundwater Bedrock Groundwater 205 Main
Tetrachioroathens 3E-06 6E-0B 1E-06 -- 4E-068
Trchioroeihene 2E-04 1E-04 3E.05 .- JEC4
Groundwater Risk Total = 3E-04
Groundwatar Bedrock Groundwaler 227 Main
Tetrachloroelhene BE-06 207 4E-06 -- 1E-05
Trichloroethene 1E 04 7E-05 2E-05 -- 2£.04
Groundwater Risk Total = 2E.04
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Table 18

Risk Characterization Summary - Carcinogens

Scenario Timeframe: Current
Receptor Population: Resident
Receptor Age: Young Child/Adult

. Exposure . Chemical of Carcinogenic Risk
Medium po: Exposure Point g
Medium Concern
) External Exposure Routes
Ingestion Inhalation Dermal -
g {Radiation) Total
Grounowater Beorock Grounowater 235 Man
Telrachioroethane 4E-06 BE-08 2E-06 - GE-06
Tnehioroethene 8E-05 5E-05 1E-05 - 1E04
Groundwater Risk Total = 2E-C4
Groundwater Bedrock Groundwater 233 Main
Tetrachloroethene BE-06 2E-07 4E-06 -- 1E-05
Trichioroathene ZE-D4 1E.04 3E-05 -- 3IE-04
Groundwater Risk Total = JE-04
Groundwater Bedrock Groundwater 242 Main
Tetrachloroainene 2E-05 4E-07 GE-D6 -- 3E-08
Trnehiorosthene 4E-04 2E-04 5E-05 -- TE-04
Groundwater Risk Total = TE-Q04
Groundwater Bedrock Groundwater 243 Main
Tetrachiaroethene 1E-D5 2E-07 EE-08 -- 2E-05
Trnehloroethens 3E-C4 2E-D4 4E-05 -- SE-O4
Graundwater Risk Total = 6E-04
Groungwatar Hedrock Groundwater 245 Main
Tetractioroathens 1E-05 3E-07 TE-06 -- 2E05
Tnchioraglhene 4E-04 2E-04 6E.08 -- TE-04
Groundwaler Riak Total = 7E-04
Groundwater Bedrock Groundwater 248 Main
Tetrachioroelhane 4E-05 8E-07 2E-05 -~ SE-05
Trichiorpathene 1E-03 5E-04 1E-04 - 2E03
Groundwater Risk Total = 2E-03
Groundwatar Bedrock Groundwater 252 Main
1.4-Dwxane 2E-06 MiA 5£-09 -- 2E-08
Tetrachioraethene 5E-04 1£-06 2E-D5 -- TE-O8
Trchiaroethene SE-04 3E-04 TE-05 - 8E-04
Bisi 2-ethylhexy/iphthalate 1E-06 /A 2£-06 3E-06
Arsenic 3E-05 A 1807 -- 3EOR
Groundwater Risk Total = 9E-04
Groundwater Bedrock Groundwater 253 Main
Tetrachiorosthene 2E-DA 4E-07 SE-D6 -- 3E-05
Trchiaroethene 9E-04 SE-04 TE-D4 - 2E-03
Groundwater Risk Total = 2E-03




ROD RISK WORKSHEET

Table 18

Risk Characterization Summary - Carcinogens

Scenario Timeframe: Current
Receptor Population: Resident
Receptor Age: Young Child/Adult

. Exposure Chemical of Carcinogenic Risk
Medium po. Exposure Point 9
Medium Concern
External Exposure Routes
Ingestion Inhalaticn Dermal "
9 (Radiation) Total
Groundwatar Bedrock Groundwatar 256 Main
1.4-Dioxane 3E-06 MNIA BE-09 .- 3E-06
Telrachioroathena 3E-05 TE-O7 2E-06 SE-00
Tnehloroethens 1E-03 BE-Gd 2E-04 - 2E-03
Groundwater Risk Total = 2E-D3
Groundwatar Bedrock Groundwater 257 Main
Tetrachloroethene 1E-Q5 3E-O7 7E-06 .- 2E-05
Trichlorogthens TE-04 4E-04 9E-05 -- 1E-02
Groundwater Risk Total = 1E-03
Groundwater Bedrock Groundwater 261 Main
Talrachloroethene 4E-05 8E-O7 2E-05 .- BE-05
Trichloroethena 1E-03 TE-04 2E-04 -- 2E-03
Arsemc 2E-04 MA 9E-D7 -- 2E-04
Groundwater Risk Total = 2E-02
Groundwater Bedrock Groundwaler 262 Main
Tetrachioroathane 2E-05 4E-D7 9E-06 - 3E-05
Tnchloroethens SE-04 3E-04 7E-05 - 9E-04
Groundwaler Risk Total = SE-02
Groundwater Bedrock Groundwaler 265 Main
Tetrachloroeihene ZE-05 SE-CV 1E-05 - 3E-05
Tnchloroethene TE-04 4E-04 9E-D& -- 1E-03
Groundwater Risk Total = 1603
Groundwater Bedrock Groundwaler 267 Main
Tetrachioroethane 5£-05 1E-06 26-05 - 7E-05
Trchioroethene 2E-03 9E-04 2E-04 -- 3E-03
Arsenic. ZE-04 N, 1E-D6 - 2E-04
Groundwater sk Total = 3E-03
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Table 18

Risk Characterization Summary - Carcincgens

Scenario Timeframe: Current
Receptor Population: Resident
Receptor Age: Young Child/Adult

- Route of exposure 1s nol applcabie 1o this medium,

. Exposure Chemical of Carcinogenic Risk
Medium pos Expostire Point 9
Meodium Concern
External Exposure Routes
Ingestion Inhalation Dermal o |
9 {Radiation) Total
Graundwater Bedrock Groundwater 268 Main
1.4-Dioxane SE-06 NI, 2E-08 -- SE-06
Tetrachioroalbang 3E-05 BE-07 1E-05 - 4E-05
Trehioroathene BE-04 4E-04 1E-04 - 1E-0G
Vinyl ehlonde (adult) Z2E-05 Z2E-O7 JE-O07 - 2E-05
Benzo{ajanthracene 1E-05 NIA NiA -- 1E-058
Benzo(ajpyrene TE-04 NIA /A - 1E-04
Benzo(o)flucranthens 1E-05 NIA N/A -- 1E-C5
Dibenz(a h)anthracens 1E-04 MIA NIA - 1E-04
Indena(1,2 3-cd)pyrene 1E-05 NIA N/A, 1E-05
Arsemc 4E 05 NIA 2E-07 4E-05
Groundwater Risk Total = 2E-03
Groundwaler Bedrack Groundwaler 275 Main (1998)
Tetrachioroelhene 1E-04 3E-06 TE-05 - 2E-04
Trichloroethene 5E-04 2E-D4 TE-0% - 9E-04
Vinyl chioride 9E-05 1E-06 3E0B -- 9E-D5
Groundwater Risk Total =| 1E-03
Groundwater Bedrock Groundwater 275 Main {2004)
Tetrachloroelhene 2E-05 4E-07 9E-06 -- 3E-05
Trichloroethene 3E-04 1E-04 3E-05 AE-G4
Groundwater Risk Total = SE-D4
Groundwater Bedrock Groundwater 97R Maple
Tetrachlcroethans 2E.05 307 8E-06 - 2E-05
Trichloroethena 2E.04 1E-04 2E-Q5 3E-04
Groundwater Risk Total = 3E-04
Total Risk = NiA
Key

NiA - Nat applicable. Surmming of grouncwater risks acrass expasurs peints 1s not applicable since nsks ware estmated assurning all of a receplor’s exposure ocowred al each exposura paint

This table providas nsk estimales for Lhe significant routes of exposure for the cument young chid and adult resigent. Thase nsk estimatas are based on a reasonable Maximum exposure and were developed by taking
into account vanous conservative assumplions aboul the fquanCy and duranon of an acult's and child's expesure (0 bedrock groundwater, as well as the toxicity of the COTs  The total nsk from direct expesure 10
contarninated groundwater at this sile t0 a current resident i5 gsimated 10 range between 2 x 10" and 3x 107 The COGCs cantributing Lo these nsk levels are berzene 1.2-dichiorpaihane T 4-dioxane mathyfane
chionde, telrachioroethene. tnchiorpainene vinyl chioride, benzo(alanthracena, banzo{a)pyrena, banzoib)lucranthene, dibenz(a hianthracene, indena (1,2 3-cdpyrena, bds(2-&thy\hexyl)phlha#a1e, pentachiorophenol,
and arsenic  This risk level indicates that if no clean-up acton 1s laken an individual wolld have an increased probability of between 2 in 10,000 and 3 n 100 of developing cancer as a resuit of site-related exposure to
CHCs i privale bedrock wells

Source; A Guide to Preparing Superfund Proposed Plans, Records of Dacision, and Other Remedy Selection Decision Documents (U5, EPA, 1998)
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Table 19
Risk Characterization Summary - Non-Carcinogens
Scenario Timeframe: Current
Receptor Population: Resident
|Receptor Age: Young Child/Adult
!Medium Exposure Exposure Point Chemical of Primary Target Non-Carcinogenic Hazard Quotient
Medium Concern Organ
Ingestion Inhalation Darmal Exposure Routes
Total
Groundwater Bedrock Groundwater 11 Maiden
Tnchioroelhene Liver IE+CO 3E-02 3E-01 IE+Q0
Groundwater Hazard index Total = IE+0D
Liver Hazard Index = 3E+00
Groundwaier Bedrock Groundwaler 110 Maple
Trichioroathane Liver GE+GQ 5E-02 7E-G1 FE+OQ
Groundwater Hazard index Total = TEYOD
Liver Hazard index = FE+00
Groundwater Badrock Groundwaler 133 Maple
Trichloroethene Liver SE+Q0 6E-02 5E-D1 GE+00
Groundwater Hazard Index Total = 6E+00
Liver Hazard Index = BE+D0
Graundwater Badrock Grounawater 139 Mapie
Tnchloroethene Liver SE+00 SE-02 5E-1 6E+00
Groundwater Hazard Index Tolal = BE+00
Liver Hazard Index = GE+0D
Groundwater Bedrock Groundwater 169 Man
1.2-Dichlaraethene (talal} Rlood 4E+00 9E.-01 2E-0 SE+00
cis-1,2-Dichloroethana Blood AE+C0 3E-M 3E-01 SE+00
Tnchiaraethene 1 ver 4E+02 4E4+00 4B+ SE+0Z
Arsenic Skin AE+CO NA 2E-02 AE+0D
Groundwater Hazard Index Tolal = SE+Q2
Liver Hazard Index = SE+07
Blood Hazard Index = 9E+00
Skin Hazard Index = 4E+00
Grounadwaler Bedrock Groundwater 174 Man
1.2-Dichioroethene (1otal) Blood TE+DD 2E+00 4E-01 9E+CO0
Trichloroethena Livar BE+0Z BE+Q0 SE+01 GE+QZ
Arsenic Skin 7E+DD MNIA 3E-02 TE+QQ
Groundwatar Hazard index Total = GE+32
Skin Hazard Index = 7E+00
Blood Hazard Indax = 9E+00
Liver Hazard Index = 9E+02
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Table 19

Risk Characterization Summary - Non-Carcinogens

Scenario Timeframe: Current
Receptor Population: Resident
Receptor Age: Young Child!Adult

Medium Exposure Exposure Point Chemical of Primary Target Non-Carcinogenic Hazard Quotient
Medium Concern Crgan
Ingestion Inhalation Dermail Exposure Routes
Total
Groundwater Bedrogk Groundwater 176 Main
Trichlaraethens Liver JE+G1 3E-01 JE+00 JE+O1
Groundwater Hazard Index Total = 3E+01
Liver Hazard Index = IE+01
Groundwatar Bedrock Groundwater 18 Manden
Tnehiorcethene liver 2E+00 2E-02 2E-01 2E+00
Groundwater Hazard Index Total = 2E+00
Liver Hazard Index = 2E+00
Groungdwaler Bedrock Groundwater 166 Main
Trichloroethena Liver 1E+01 1E-01 1E+00 1E+01
Groundwater Hazard Index Total = 1E+01
Liver Hazard Index = 1E+Q%
Groundwater Bedrock Groundwater 19 Maiden
Trichloroathene Liver 4E+00 4E-02 4E-01 AE+Q0
Groundwater Hazard Index Total = AE+00
Liver Hazard Index = 4E+00
Groundwater Bedrock Groundwaler 191 Main
1 2-Dishloreethene (1otal) Bleod TE+0 2E+D0 4E-01 9E+QC
cis-1 2-Dichloroelhene Blood 8E+00 5801 SE-01 7E+00
Trehigroethens Liver BE-JZ BE+0Q BE+GY 6E+02
Arseme Shin BE+DO A 4E-02 AE+00
Groundwater Hazard Index Total = 7E+02
Skin Hazard Index = 8E+00
Blood Hazard Index = 2E+01
Liver Hazard Index = 6E+02
Groundwater Eadrock Groundwaler 196 Main
Trichlorosthene Liver SE+Q0 8E-02 BE-O1 6E+00
Groundwater Hazard index Total = GE+QT
Liver Hazard Index = 6E+00
Graundwater Bedrock Groundwaler 262 Mair
Trnehloroelnene Liver TE+OD 7E-02 &E-01 B8E+D0
Groundwater Mazard Index Total = 8E+D0

Liver Hazard Index =

BE+DU
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Table 19
Risk Characterization Summary - Non-Carcinogens
Scenario Timeframe: Current
Receptor Population: Resident
Receptor Age: Young Chikd/Adult
Medium Exposure Exposure Paint Chemical of Primary Target Non-Carcincgenic Hazard Quotient
Medium Concern Organ
Ingestion inhalation Dermal Exposure Routes,
Total
Graundwater Bedrock Groundwater 205 Man
Trchlarpethens Liver BE+O0 8E-02 9E-M 9E+00
Groundwater Hazard Index Total = SE+C0
Llver Hazard Index = SE+00
Groundwaler Bedrack Groundwater 227 Main
Trichlaraethene Liver GE+GD 8E-0Z SE-01 SE+IO
Groundwater Hazard Index Tota) = BE+OD
Liver Hazard Index = B6E+C0
Grauratwater Badrock Groundwatar 235 Main
Trichlorgethene Liver AE+00 4E-02 4E-01 4E+00
Groundwater Hazard Index Total = 4E+00
Liver Hazard Index = 4E+00
Groundwaler Bedrock Groundwaler 238 Main
Tnehlorosthensa Liver 2E+0D 2E-02 2E-01 JE+D0
Groundwater Hazard Index Total = 3E+00
Liver Hazard Index = 3E+00
Groundwaler Bedrock Groundwaler 239 Main
Trichloroethene Liver SE+OD SE-02 gE-01 1E+OY
Groundwater Hazard Index Total = 1E+Q1
Liver Hazard Index = 1E+0%
Groundwater Bedrock Groundwaler 24 Maiden
Trchlorpathena Liver 2E+00 2E-Q2 2E-1 2E+Q0
Groundwater Hazard Index Total = 2E+00
Liver Hazard Index = 2E+00
Groundwater Badrock Groundwater 242 Main
Tnchigroethene Liver 2B+ Z2E01 2E+00 2E+01
Groundwater Hazard index Tatal = ZE+(1
Liver Hazard Indax = 2E+01
Groundwater Badrack Groundwater 243 Main .
Trchioroethena Liver 1E+01 1E-C1 2E+00 2E+01t
Groundwater Hazard Index Total = 2B+
Liver Hazard Index = 2E+D1




ROD RISK WORKSHEET

Table 19

Risk Characterization Summary - Non-Carcinogens

Scenario Timeframe: Current
Receptor Population: Resident
Receptor Age: Young Chilg/Adult

rMedium Exposure Exposure Point Chemical of Primary Target Non-Carcinogenic Hazard Quotient
Madium Concern Organ
Ingestion Inhalation Dermal Exposure Routes
Total
Groundwater Bedrock Groundwater 246 Man
Tnchloroetheng Liver 2E+01 2B-01 2E+00 2B+
Groundwater Hazard Index Total = 2E+01
Liver Hazard Index = 2E+01
Groundwater Bedrock Groundwaler 248 Main
Trichloroethene Liver AE+01 SE-D1 SE+Q0 FE+O01
Groundwater Hazard Index Yotal = SE+01
Liver Hazard Index = 5E+01
Groundwater Badrock Groundwaler 252 Main
Trichlaroethene Liver 2E+01 2E-1 2E+00 2E+01
Groundwater Hazard Index Total = 2E+Q1
Liver Hazard Index = 2E+1
Groundwater Bedrock Groundwaler 253 Main
Trichioraelhene Liver dE+N 4E-D1 4E+00 SE+01
Groundwater Hazard Index Total = SE+01
Livar Hazard Index = SE+Q1
Groundwaler Badrack Groundwalter 256 Main
Trichloroethene Liver GE+0 SE-01 TE+CQ TE+01
Groundwater Hazard index Total = 7E+01
Liver Hazard fndex = FE+O1
Groundwater Bedrock Groundwater 257 Main
Trchtaraathane Liver 3E+01 3E-01 JE+G0 3E+01
Groundwater Hazard index Total = 3E+01
Liver Hazard Index = SE+01
Groundwaler Bedrock Grouncwater 261 Main
Trichloroethane Liver BE+(1 BE O EE+C0 BE+01
Arsenic Shn 2E+00 MA 9E-03 2ZE+00
Vianagwim Kidnay JECDO WA GE-O7 4E+00
Groundwater Hazard index Total = 7E+01
Skin Hazand Index = 2E+00
Kidney Hazard Index « 4E+00
Liver Hazard Index = BE+D1




ROD RISK WORKSHEET

Table 19
Risk Characterization Summary - Non-Carcinogens
Scenaric Timeframe: Current
|Receptor Population: Resident
Receplor Age: Young Child/Adult
Medium Exposure Exposure Point Chemical of Primary Target Non-Carcinogenic Hazard Quotient
Medium Concern Organ
Ingestlon Inhalation Dermal Exposure Routes
Total
Groundwaier Bedrock Groundwatar 262 Main
Trichloroethena Liver 2E+07 &0 2E+00 e+
Groundwater Hazard index Total = 3E+01
Liver Hazard Index = SE+01
Groundwater Bedrock Groundwater 265 Main
Tnchioroethene Liver 3E+01 3E-0 IE+DO 3E+01
Groundwater Hazard index Tolal = 3E+01
Liver Hazard index = 3E+01
Grounawater Bedrock Groundwater 267 Main
Trichlorogthene Liver TE+D E-M BE+00 BE+D1
Arsenic Skin SE+00 NA 1E-02 JE+00
Groundwater Hazard Index Tolal = BE+01
SKin Hazard Index = 3E+00
Liver Hazard Index = 8E+01
Groundwater Badrock Groundwater 258 Main
Tnenoroethene Liver JE+D <4E-01 4E+D0 4E+01
Groundwater HaZzard index Total = 4E+01
Liver Hazard Index = 4E+01
Groundwaler Bedrock Groundwater 275 Man {1998}
Thehlorcethense Liver 2E+O1 2E-01 2E+00 3E+01
Groundwater Hazard Index Total = 3E+01
Liver Hazard Index = 1+
Groundwater Bedrock Groundwaler 275 Main 12004}
Tnehioroethane Liver 1E+01 1E-01 1E~DD 1B+
Groundwater Hazard index Total = 1E+01
Liver Hazard Index = 1E+D1
Groundwater Bedrock Groundwaler 289 Main
Trnchioroethene Liver 1E+0D 1E02 2E-01 ZE+00
Groundwater Hazard Index Total = 2E+00
Liver Hazard Index = 2E+D0
Groundwater Bedrock Groungwaler 57R Maple
Trehioroathene Liver BE+DD BE.-02 8E.D1 SE+0D
Groundwater Hazard index Tatal =, SE+O0
Liver Hazard Index = SE+QD




ROD RISK WORKSHEET

Table 19

Risk Characterization Summary - Non-Carcinogens

Scenario Timeframe: Current
Receptor Population: Resident

Receptor Age: Young Child/Adult
Medium Exposure Exposure Point Chemical of Primary Target Non-Carc¢inogenic Hazard Guotient
Medium Concern Organ

Ingestion Inhalation Dermal Exposure Routes)
Total

Key

NA - Toxicity criteria are not available lo quanhiativaly aodress this route of expasure

This 1able providas hazard quotients (HQs) for each route of exposure and the hazard index (sum af the hazard quotients) for all roules of exposure for Ine current young child and adult resident using bedrack
‘grounc!water tor patable purposes  The Risk Assassment Gudance [RAGS) for Superfund statas thal, generally, a hazard ndex (HI} of grealer than 1 indicates the potential for adverse noncancer eflects The
estmaled His of betwaen 2 and 500 maicate that the polential fer advarse noncancer etects could ocour from exposura to contaminated begrock groundwater containing 1. 2-dichloroethens, cis-1,2-dichloroethens,
tnchieroethene. arsenic, and vanadurm

Source: A Guide to Preparing Suparfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision Decuments (U.S. EPA, 1993}




ROD RISK WORKSHEET

Table 20

Risk Characterization Summary - Carcinogens

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Young Child/Adult

- Route of exposure is nol applicable to this medium.
NiA - Not applicable.

. Exposure . Chemical of Carcinogenic Risk
Medium p .s Exposure Point g
Medium Cancem
. External Exposure
Ingestion Inhalation Dermal -
g {Radiation) Routes Total
Groundwater Bedrock Groundwater Sile-Wide

1,2-Richloroethane 1£-08 8E-07 SE-08 -- 2E-06

1.4-Dioxane TE-08 NiA 2E-D8 -- TE-06

Benzene 5E-06 2E-DB 6E-07 -- TE-D8

Methylene chiorde TE-08 1E-06 2E-07 -- BE-04

Telrachicroethens 2E-D3 4E-05 1E-Q3 .- 3E-03

Trichloroelhene 2E-02 1E-02 2E-03 -- 3E-02

Vinyl Chlaride ZE-03 2E-05 6E-05 -- 2E-03

Benzota)anthracene 1E-05 NiA N/A -- 1E-05

Benzo{a)pyrene 1E-04 N/A NIA -- 1E-04

Benzo{bjfluoranthene 1E-05 NiA WA -- 1E-05

Bis(2-ethyihexyl)phthalate 2E-08 N/A 2E-06 -- 4E-06

Dibenz(a hanthracene 1E-04 NiA MIA -- 1E-04

Indeno(1,2,3-cd)pyrene 1E-05 MNiA N/A -- 1E-05

Pentachloropheno] BE-05 NIA NIA -- §E-D5

Arsenic TE-04 N/A 3E-06 -- TE-Q4

Graundwater Risk Total = 4E-02

Total Risk = 4E-02

JKey

This table provides risk estimales for the significant routes of exposure for the future young child and adult resident. These nsk estimates are based on a reasonable maximum exposure and were geveloped by taking
into account varous conservative assumplions about the frequency and duration of an adult's and child's exposure 10 bedrock graundwater, as well as 1he toxicity of the COCs. The total risk from direct ¢xposure to
contaminated groundwater at this site 1o a future residant is estimated o be 4 x 107 The COCs contributing to these risk levels are benzene, 1,2-dichloroethane, 1 4-dioxane, methylena chloride, tetrachloroethene,
trichioroethene, vinyl chioride, benzo(ajanthracene, benzo(a)pyrene, benzo(b)flucranthene, bis{2-ethylhexyl)phthalale. dibenz(a.h)anthracene, indeno(1,2,3-cd)pyrens. pentachiorophenal, and arsenic. This risk kevel
indicates that if no clean-up action is taken. an individual would have an increased probability of 4 in 100 of developing cancer as a resuli of ste-related exposure to COCs in bedrock groundwater

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decislon Documents (U.S. EPA, 1999)




ROD RISK WORKSHEET

Table 21

Risk Characterization Summary - Non-Carcinogens

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Young Child/Adult

Medium Exposure Exposure Point Chemical of Primary Target Non-Carcinogenic Hazard Quotient
Medium Concern Organ
Ingestion Inhalation Dermal Exposure Routes
Total
Groundwater Bedrack Groundwater Site-Wide
1,2-Dichloroethene (tofal) Bload TE+00 2E+00 4E-01 9E+00
cis-1.2-Dichlorcethene Blood 6E+00 5E-01 5E-01 TE+00
Tetrachiorcethene Liver 2E+00 9E-02 8E-01 JE+OD
Tnchlgroethene Liver BE+02 BE+0QQ 9E+01 SE+02
Arsenic Skin BE+00 NIA 4E-02 BE+00Q
Mereury CNS 4E+D0 N7A 2E-02 4E+00
Vanadium Kidney 3E+00 N/& GE-01 4E+00
Groundwater Hazard Index Total = 9E+02
Liver Hazard Index = 9E+02
Bloed Hazard Index = 2E+01
CNS Hazard Index = 4E+Q0
Kidney Hazard Index = 4E+00
Skin Hazard Index = 8BE+(0
Key

N/A - Taxicity criteria are not availabie to quantitatively address this route of exposure

This lable provides hazard quotients (HQs) for each route of exposure and the hazard index (sum of the hazard quotients) for all routes of exposure for the future young child and adult resident using bedrock
groundwater for potable purposes. The Risk Assessment Guidance (RAGS) for Superfund states that, generally, a hazard index (HI} of greater than 1 indicates the potentiat for adverse noncancer effects. The
estimated HI of 900 indicates that the potential for adverse noncancer effects could accur from exposure to contaminated bedrock groundwater containing 1,2-dichloroethene, cis-1,2-dichloroethene, tetrachicroethene,
trichloroethene, arsenic, mercury, and vanadium.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Othar Remedy Selection Decision Documents (U.S. EPA, 1999)




Table 22: Selection of contaminants of potential concern in surface water from Ball Brook
Screening-level ecological risk assessment

Durham Meadows Superfund Site

Durham, CT
Arithmetic means © c
Minimum Maximum Maximum Surface § %
Frequency | detected detects | detects | detected | background water &| Hazard &
Analyte of detection| cone. on site only +1/2 ND |t0onc. on site conc. benchmarks quotient | COPC?
VOCs (ug/i)
1,1,1-Trichloroethane 1/6 1.0M 1.0 2.3 1d ND 11 2) | 9.09E-02 NO a
1,2-Dichloroethyileng isomers 2/6 6.0 7.0 4.0 8 ND 500 (2y| 1.36E-02 NO a
Trichloroethylene 2/6 4.0 4.0 3.0 4 2.0 J 47 (2)| 8.51E-02 NO
SVOCs (uglL)
Bis{2-ethylhexyl)phthalate 16 2.00J 2.0 2.9 20J ND 3 (2)| 6.67E-01 NO
Diethylphthalate 1/6 5.8|J 5.8 36 5.81 ND 210 (2)| 2.76E-02 NO
Dimethylphthalate 1/6 1.9J 1.9 2.8 1.9J ND NA - - YES
Metals - unfiltered (ug/L, unless otherwise noted)
Aluminum 5/6 24 185.6 156.3 475 837 87 (1) | 5.46E+00 YES b
Barium 6/6 59.4 132.7 132.7 265 176 4 {2)| 6.63E+01 YES b
Calcium {mg/L) 6/6 30 381 38.1 48.8 35 116 {3)} 4.21E-01 NO ad
Copper 216 9.1 9.35 36 9.6 ND 9 {1} 1.07E+QD YES
Iron 6/6 92.2 295.4 295.4 880 1200 1000 (1) | 8.BOE-OM NC
Magnesium (mg/L} 6/6 5.1 5.2 5.2 53 54 82 (3) | 6.46E-02 NO a,d
Manganese B/6 25 60.5 60.5 118 53.9 120 {2)] 9.83E-01 NO a
Potassium (mgll) B/6 18 2.7 27 3.7 6.4 53 {3)| 6.98E-02 NC a.d
Sodium (mg/L) 6/6 12 16.5 16.5 18.9 18.8 680 (3)| 2.78E-02 NO ad
Zinc 616 18 16.7 16.7 43.9 46 120 {(1)] 3.66E-01 NO a
Metals - filtered {ug/L, unless otherwise noted)
Aluminum 36 26.8 133 71.5 278 ND 87 {1 3.20E+0D YES b
Barium 6/6 56l 1259 125.9 251 141 4 {2)] 6.28E+D1 YES b




Table 22: Selection of contaminants of potential concern in surface water from Ball Brook
Screening-level ecological risk assessment
Durham Meadows Superfund Site

Durham, CT
Arithmetic means o c
Minimum Maximum Maximum Surface "5’ §
Frequency | detected detects | detects | detected | background water &| Hazard p
Analyte of detection| conc. on site only +1/2 ND |cone. on site conc. benchmarks quotient | COPC?
Calcium {mg/l) 6/6 29.3 418 419 60.4 37 116 (3)| 5.21E-01 NO ad
Copper 2/ 52 6.8 2.8 8.3 ND 9 (1) 9.22E-01 NO a
Iron 6/6 48.5 127.2 127.2 294 116 1000 (1) 2.94E-01 NO a
Magnesium (mg/l) 616 5.1 5.5 5.5 6.0 5.8 82 (3)| 7.32E-02 NO ad
Manganese 616 16.4 52.2 522 115 89.6 120 (2)| 9.58E-01 NO a
Potassium (mg/L) 6/6 1.9 28 28 3.9 34 53 (3)] 7.36E-02 NOD ad
Sodium (mgfl) 6/6 11.6 16.8 168 20 18.5 680 (3) ] 2.94E-02 NO ad
Vanadium 2/6 20 22 1.2 2.3 ND 20 (2] 1.16E-01 NO a
Zine 6/6 53 14.3 143 345 38 120 {(1)| 2.88E-01 NO a
NA = not available
ND = not detected

Only those contaminants present above their analytical detection limit {DL) in at feast one sample from the site were retained; contaminants present below their analytical DL

in all the site samples were omitted.

l

I

i 1

l

1

Note 1: The benchmarks used in selecting surface water contaminants of potential concern (COPC) were as follows:

(1} U.5. EPA. 2002. National Recommended Water Quality Criteria: 2002. EPA-822-R-02-047.

[

[

(2) Secondary chronic values in Suter, GW. and C.L. Tsac. 1896. Toxicological henchmarks for screening potential contaminants of concern for effects on aquatic biota:
1996 revision. Oak Ridge National Laboratory. ES/ER/TM-96/R2.

(3) Lowes! chronic values in Suter, G.W, and C L. Tsao. 1986. Texicological benchmarks for screening potential contaminants of concern for effects on aguatic bicta: 19986
revision, Oak Ridge National Laboratory. ES/ER/TM-96/R2.

|

L

Note 2: The reason codes are as follows:

a = the max conc. does not exceed its screening value

b = the max. conc. exceeds ils screening value




Table 22: Selection of contaminants of potential concern in surface water from Ball Brook
Screening-level ecological risk assessment
Durham Meadows Superfund Site

Durham, CT
Arithmetic means 9 s
Minimum Maximum Maximum Surface 5 o
Frequency detected detects | detects detected background water $1 Hazard é
Analyte of detection| conc. on site only +1/2 ND |conc. on site conc. benchmarks quotient | COPC?

¢ = no benchmark is available

d = the analyte is a physiologica! electrolyte




Table 23: Selection of contaminants of potential concern in sediment from Ball Brook

Screening-level ecological risk assessment
Durham Meadows Superfund Site,

Durham, CT
Arithmetic means
Minimum o c
Frequency detected Maximum Maximum "No Effect" 2 2
of conc. én Detects Detects detected background sediment 3| Hazard o
Analyte detection site only +1/2ND | conc. on site cong. benchmarks @ quotient | COPC? o
VOCs (ug/kg dry weight)
1.1,1-Trichloroethane 1/8 40 | J 4.0 43 40 | J 44 | L 170 (3) | 2.35E-02 NO a
1,2-Dichloroethylene
isomers 145 31 {4 31 4.5 31 ([ J ND 31 (5} 1.00E-01 NC &
Methylene Chlgride 215 30 [ 4 18.5 10.1 34.0 27 | LB NA - - YES c
Tetrachloroethylene 215 33 | J 4.1 3.9 38 | J 58 | L 530 (3 7.17E-03 NO a
Trichloroethylene 2/5 25 | J 3.5 3.7 26 | J 22 | L 1,600 (3) 1.63E-03 NQ a
Vinyl Chloride 1/5 18 [ J 1.8 4.2 18 ( J ND 15,186 6) | 1.19E-04 NO a
Trichlorofluoromethane 3/5 76 | J 13.0 9.4 17.0 24 3,398 (&) 5.00E-03 NOQ a
sec-Butylbenzene 15 33 | J 4.7 4.3 33 1 J ND NA - - YES c
SVOCs {(ug/kyg dry weight)
Acenaphthenes 5/5 11 24.5 24.5 445 57 16 {2) | 2.78E+0D0 YES b
Acenaphthylene 5/5 50 138.8 138.8 280 110 44 2) | 6.36E+00 YES b
Anthracene 5/5 46 117.4 117.4 210 230 57.2 {1 3.67E+00 YES b
Benzo(ajanthracene 5/5 360 756 756 1450 1500 108 {1) [ 1.34E+01 YES b
Benzo(a)pyrene 55 550 1078 1078 2050 2000 150 (1) [ 1.37E+01 YES b
Benzo(b)luoranthene 515 820 1682 1682 3150 3100 NA - - YES c
Benzo(ghijperylene 55 400 776 776 1400 1400 170 {4) | 8.24E+Q00 YES b
Benzo(k)flugranthene 5/5 310 556 556 1000 920 240 {4) [ 417E+D0 YES b
Benzoic Acid 25 i60 | J 259 305 278 | J 190 | J NA - - YES c
Bis(2-
ethilhexyf)phthalate 1/5 1300 1300 388 1300 ND 890,000 {5) 1.46E-03 NO a
Butyl Benzyl Phthalate 1/5 150 150 166.6 150 | J ND 11.000 {3) | 1.36E-02 NG a
Carbazole 2/5 110 143 185 175 160 | J 284,678 {6) | 6.15E-04 NO




Table 23: Selection of contaminants of potential concern in sediment from Bail Brock
Screening-level ecological risk assessment

Durham Meadows Superfund Site,

Durham, CT
Arithmetic means
Minimum © c
Frequency detected Maximum Maximum "No Effect” g a
of conc, on Detects Detects detected hackground sediment 3| Hazard o
Analyte detection site only +1/2ND | conc. on site conc. benchmarks @ quotient | COPC? e
Chrysene 55 520 1620 1020 1800 1800 166 {1} | 1.14E+I1 YES b
Di-n-butylphthalate 1/5 110 | Jd 110 159 110 [ J 60 { J 11,000 (3) | 1.00E-02 NO a
Dibenzo(a,h)anthracensg 5/5 110 223 223 435 370 33 (1) | 1.32E+01 YES b
Fluoranthene 5/5 890 1702 1702 3300 3600 423 (1) | 7.B0E+00 YES b
Fluorene 5/5 25 49.5 49.5 88.5 B6 77.4 (1) | 1.14E+00 YES b
Indeno(1,2,3-cd)pyrene 5/5 520 1016 1016 1850 1800 200 (4) | 9.25E+00 YES b
Naphthalene 5/5 7.6 13.5 135 24 15 176 (1) 1.36E-01 NO a
Phenanthrenea 5/5 340 746 746 1400 1600 204 (1} | 6.86E+00 YES b
Pyrene 5/5 970 1768 1768 3300 3500 195 (13 | 1.69E+M1 YES b
Sum of PAHs - 6133.0 11667.0 11667.0 21804 - 1,610 (13 | 1.35E+M YES b
Pesticides (ug/kg dry weight}
4,4-DDD 2/5 1.6 1.8 1.2 1.9 2.7 1.88 (1) | 1.01E+Q0 YES
4.4-DOE 2/5 2.4 4.3 22 5.1 35 3.16 (1) | 1.93E+00 YES
Alpha Chlordane 1/5 1.8 1.8 1.0 1.8 | J 1.8 7 (4) | 2.60e-01 NO a
Metals (mg/kg dry weight)
Aluminum 5/5 5800 11780 11780 22000 13000 NA - - YES
Barium 5/5 55.8 121 121 314 147 NA - - YES
Beryllium 3/5 0.7 1.0 0.7 1.4 11 NA - - YES c
Calcium 5/5 1080 2230 2230 4250 2850 NA - - NO c,d
Chromium 5/5 8.2 16.0 16.0 320 19.5 43.4 (M | 7.37E-01 NO a
Cabait 5/5 35 9.0 9.0 17.8 7.6 NA - - YES c
Copper 5/5 6.8 59.8 59.8 250 225 316 (M) | 7.91E+00 YES b
Iron 5/5 7900 14800 14800 26000 18600 20,000 {4 | 1.30E+00 YES b
Lead 35 55.1 57.5 38.3 60.0 83.2 35.8 {1) | 1.68E+G0 YES b




Table 23: Selection of contaminants of potential concern in sediment from Ball Brook

Screening-level ecological risk assessment

Durham Meadows Superfund Site,

Durham, CT
. Arithmetic means
Minimum o c
Frequency detected Maximum Maximum "No Effect” g @
of conc. on Detects Detects detected background sediment 3| Hazard ®
Analyte detection site only +1/2 ND | conc. on site conc. benchmarks ¥ quotient | COPC? e
Magnesium 5/5 1710 3454 3454 7090 3640 NA - - NO c.d
Manganese 5/5 204 386 386 746 592 460 4) 1.62E+00 YES b
Nickel 4/5 4.3 1.1 9.5 20.2 13.7 22.7 {1} 8.90E-D1 NO a
Vanhadium 5/5 15.9 29.6 20.6 53.5 32.2 NA - - YES c
Zing 5/5 37.3 188 188 630 68.9 121 (1) | 5.62E+Q0C YES b
NA = not available
ND = not detected

Only those contaminants present above their analytical detection limit (DL) in at ieast one sample from the site were retained; contaminants

the site samples were omifted.

present below their analytical DL in all

-

]

Note 1: The benchmarks used in selecting sediment contaminants of potential concern (COPC) were as follows:

(1) MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and evaluation of consensus-based sediment quality guidelines for freshwater ecosystems. Arch.

Environ. Contam. Toxicol. 39:20-31.

(2} Long, E.R., D.D. MacDonald, S.L. Smith and F.D_ Calder. 1935. Incidence of adverse biglogical effects with ranges of chemical concentrations in marine and estuarnne

sediments. Environ. Manag. 19:81-97.

(3} U.S. EPA. 1996. ECO Update: Ecotox Thresholds. EPA 540/F-95/038. January, 1996.

(4) Persaud, D., R. Jaagumagi and A. Hayton. 1993. Guidelines for the protection and management of aquatic sediment quality in Ontario. Ontario Ministry of Environment and

Energy.

(5) Jones, D.S., G.W. Suter and R.N. Huil. 1887. Toxicological benchmarks for screening contaminants of potential concern for effects on sediment-associated biota: 1997

revision. Oak Ridge National Laboratory. ES/ER/TM-85/1R4.

{6) This benchmark was calculated usin

the EPA's Equilibrium Partitioning (Eg-P) ap

roach

|

Note 2: The Reason codes are as

follows:




Table 23: Selection of contaminants of potential concern in sediment from Ball Brook
Screeningevel ecological risk assessment
Durham Meadows Superfund Site,

Durham, CT
. Arithmetic means
Minimum o c
Frequency detected Maximum Maximum "No Effect” g ]
of conc. on Detects Detects detected background sediment 3| Hazard 8
Analyte detection site only +1/2 ND | conc. on site conc. benchmarks W) quotient COPC? x

a = the maximum concentration does not exceed its "no effect” sediment screening value

b = the maximum concentration exceeds its "no effect” sediment screeni

ng value

¢ = no sediment screening value is

available

d = analyte is a physioclogical

electrolyte




Table 24: Selection of contaminants of potential concern in wetland soil

Screening-level ecological risk assessment
Durham Meadows Superfund Site,

Durham, CT
Minimum Arithmetic means Maximum
detected - detected Maximum S
Frequency | conc. on Detects | Detects + conc. background Hazard a
Analyte of detection site only 112 ND on site conc. Benchmark | Receptor type quotient COPC? 2
VOCs (ug/ky)
Methylene chloride 2/8 2.5) 323 15.5 62 NA 21,400 Mammal 2.90E-03 NO a
Tetrachloroethylene 1/6 - 18 8.3 18IL NA 2,770 Mammal 6.50E-03 NO a
1,1,1-Trichlorgethane 1/6 - 16 8.0 164 NA 2,060 Mammal 7.77E-03 NO a
Trichloroethylene 1/6 - 10 7.0 10 NA 1,387 Mammal 7.21E-03 NO a
Trichlorcfluoromethane 2/86 5.8|J 334 15.8 61 NA NA NA NA YES [
SVOCs (ug/kg)
Acenaphthene 5/6 2.3)J 33.9 302 110 NA 20,000 Flant 5.50E-03 NO a
Acenaphthylene B/6 16 501 501 2100 NA NA NA NA YES C
Anthracene 6/6 7.8 141 141 530 NA NA NA NA YES c
Benzo(ajanthracene 6/8 63 1256 1256 5300 NA NA NA NA YES c
Benzo(a)pyrene 6/6 89 2812 2812 13000 NA 1,880 Mammal 6.57E+00 YES b
Benzo(b)luaranthene 6/6 140 4563 4563 21000 NA NA NA NA YES ¢
Benzo(g.h.ijperylene 6/6 79 2372 2372 11000 NA NA NA NA YES ¢
Benzo(k)fluoranthene 6/6 51 1257 1257 5500 NA NA NA NA YES c
Benzoic acid 2/8 2201J 425 713 630 NA NA NA NA YES C
Carbazole 2/6 110]J 110 353 1104 NA NA NA NA YES c
Chrysene 6/6 85 15651 1551 6200 NA NA NA NA YES C
Dibenzo(a h)anthracene 6/6 20 708 708 3200 NA NA NA NA YES c
Fluoranthene 6/6 140 2263 2263 8800 NA NA NA NA YES c
Fluorene 6/6 3.7 43.8 43.6 120 NA 30,000 Earthworm 4.00E-03 NG a
Indeno(1,2,3-cd)pyrene 6/6 100 3197 3197 15000 NA NA NA NA YES c
2-Methylnaphthalene 1/6 - 130 377 1300 NA NA NA NA YES c
Naphthalene 5/6 25 425 a7 .4 100 NA NA NA NA YES [




Table 24: Selection of contaminants of potential concern in wettand soil
Screening-level ecological risk assessment
Durham Meadows Superfund Site,

Durham, CT
Minimum Arithmetic means Maximum
detected [ — detected Maximum s

Fregquency | conc. on Detects | Detects + conc, background Hazard @
Analyte of detection site only 1/2 ND on site conc. Benchmark | Receptor type quotient COPC? 2
Phenanthrene 6/6 20 517 517 1300 NA NA NA NA YES c
Pyrene 6/6 140 2868 2868 12000 NA NA NA NA YES c
Pesticides/PCBs (ug/kg)
4,4-DDE 4/6 2.1 2.9 2.3 3.8 NA NA NA NA YES
alpha-Chlgrdane 1/5 - 21 1.1 2.1 NA 1,800 Avian 1.17E-03 NO a
Dieldrin 1/8 - 24 1.2 2.40) NA 0.28 8SL 8.67E+00 YES b
Metals (mg/kg)
Aluminum 6/6 8500 14000 14000 15000 NA 0.3 SSL 6.33E+04 YES b
Barium 6/6 87.4 273 273 780 NA 330 SSL 2.36E+00 YES b
Beryllium 6/6 0.51 0.9 0.9 1.4 NA 35 SSL 4.00E-02 NO a
Cadmium 2/6 28 6.0 2.5 9.1 NA 0.38 SSL 2.39E+01 YES b
Chromium 6/6 14.9 1491 1491 8370 NA 5,000 SSL 1.67E+00 YES b
Cobalt 6/6 4.0 7.7 7.7 10.4 NA 13 SSL 5.00E-0 NO a
Copper 6/6 11.4 79.3 79.3 276 NA 61 SSL 4.52E+00 YES b
lron 6/6 9200 19000 19000 29000 NA NA NA NA YES o
Lead 6/6 319 287 287 g15 NA 16 SSL 5.72E+01 YES b
Manganese 6/86 140 588 588 1350 NA 322 Mammal 4.19E+00 YES b
Mercury 4/6 0.39 2.8 1.9 54 NA 0.10 Earthworm 540E+1 YES b
Nickel 6/6 8.3 14 14 20.6 NA 11.22 Mammal 1.84E+00 YES b
Vanadium 5/6 19 32 30.4 46.2 NA 0.71 Mammal 6.47E+01 YES b
Zinc 5/6 136 515 452 1670 NA 12 Avian 1.39E+02 YES b
Notes




Table 24: Selection of contaminants of potential concern in wetland soil

Screening-level ecological risk assessment
Durham Meadows Superfund Site,

Durham, CT
Minimum Arithmetic means Maximum .
detected - - 1 detected Maximum g
Frequency | conc. on Detects | Detects + cone. background Hazard 4
Analyte of detection site only 1/2 ND on site cone. Benchmark | Receptor type guotient COPC? b4

COPC - Chemical of potential concern

b

Note 1: the benchmarks used in selecting wetlland soil contaminants of potential concern (COPC) were as follows;

SSL - USEPA Interim Final Ecological Soil Screening Level (USEPA, 2003)

Mammal - Benchmark based on lowest mammalian value (Sample, ef al.. 1996)

Avian - Benchmark based on lowest avian value (Sample et al, 1996)

Earthworm - Benchmark based on toxicity concentrations for earthworm {Efroymscn, et al, 1897a)

NA - Benchmark not available

Note 2: The Reason codes are as follows:

la = the maximum concentration does not exceed its "no effect” soil screening value

b = the maximu