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List of Abbreviations

1,1- DCA: 1,1-dichloroethane

1,1-DCE: 1,1-dichloroethene

1,2-DCA: 1,2-dichloroethane

1990ROD: 1990 EPA Record of Decision

2013 AROD: 2013 Record of Decision Amendment

ug/g: Micrograms per gram or parts per million
ug/{’,: Micrograms per liter or parts per billion
bgs: below ground surface |
CERCLA: Comprehensive Environmental Response, ‘Compensation, and Liability Act
CFR: Code of Federal Regulations
cis-DCE cis 1,2-dichloroethene
COC: Contaminant of Concern
DMEF: Dimethylformamide
EPA: Environmental Protection Agency
GPTS: Groundwater Pump-and-Treat System
HCCE: Hope Committee for a Clean Environment
NCP: National Contingehcy Plan -
O&M: Operation and Maintenance
OSRR: EPA Region 1, Office of Site Remediation and Restoration
TCA: 1,1,1-trichloroethane
TCE: Trichloroethene
L Technical Impracticability
VC: Vinyl Chloride
VOC: Volatile Orgahic Compound
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PART ONE: DECLARATION FOR THE RECORD OF DECISION AMENDMENT

SITE NAME AND LOCATION

Union Chemical Company Superfund Site, Knox County, Hope, Maine 04847
EPA Site ID #: MED042143883, Operable Unit 1

STATEMENT OF BASIS AND PURPOSE

This decision document presents an amendment to the selected remedial action for groundwater
for the Union Chemical Company Superfund Site (the Site) in Hope, Maine, which was chosen
in accordance with the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA), 42 USC § 9601 ef seq., and to the extent practicable, the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP) as amended, 40 CFR Part 300.
The Director of the Office of Site Remediation and Restoration (OSRR) has been delegated the
- authority to approve this Record of Decision Amendment (AROD).

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 Town of Hope office
and at the United States Environmental Protection Agency (EPA), Region 1, OSRR Records
Center in Boston, Massachusetts. The Administrative Record Index (Appendix B to this AROD)
identifies each of the items comprlsmg the Administrative Record upon which the selection of
the remedial action is based.

The State of Maine concurs with the selected remedy.
RATIONALE FOR AMENDMENT

In a 1990 Record of Decision (1990 ROD) with the concurrence of Maine Department of
Environmental Protection (MEDEP), EPA selected a comprehensive remedy for the Site that
addressed contaminated groundwater, contaminated soils and facility structures and materials.
Following pre-design work that resulted in a change in the approach for the contaminated soils,
the remedy began in 1993 with the demolition and off-site disposal of the structures and
materials. In 1994, contaminated Site soils were consolidated into a contiguous area, which was
then capped. In the fall of 1995, construction was completed of a soil vapor extraction system
enhanced with hot air injection and a groundwater pump and aboveground treatment (pump-and-
treat) system. Start-up of these remediation systems began in January 1996.

Cleanup levels were attained for Site soils in 1998. Between 1997 and 2000, the groundwater
pump-and-treat system was augmented with the in-situ application of permanganate. With
groundwater contaminant recovery decreasing and contamination levels approaching an
asymptote, the groundwater pump-and-treat system was turned off'in December 2000. Two
additional in-situ technologies were implemented in 2001-2002 and 2005, but with only limited
success.
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These cleanup efforts from 1996 through 2000 removed about 8,550 pounds of volatile organic
compounds (VOCs) from the unsaturated soil and about 950 pounds from the groundwater.
Despite these cleanup results, however, it was estimated that approximately 420 pounds of VOCs
remain adsorbed in the soil and bedrock or dissolved in the groundwater.

Consequently, an evaluation of the technical practicability of restoring the groundwater to
drinking water standards was performed. In December 2009, the Conceptual Site Model Report
was updated, providing an initial evaluation of the feasibility on any in-situ and ex-situ
technologies to address the remaining groundwater contamination at the Site. In January 2011, a
Technical Impracticability (TI) Evaluation Report was also completed. In addition to assessing
the selected groundwater remedy, the TI Evaluation Report also reviewed other technologies for
their potential to restore the groundwater. This TI Evaluation Report concluded, after an
evaluation of cleanup alternatives, that no suitable technology is available for achieving
groundwater cleanup standards in a reasonable timeframe due to Site-specific hydrogeological
and contaminant conditions and it was, therefore, technically impracticable to restore the bedrock
groundwater aquifer, the primary drinking water source for the community, to cleanup levels
within a reasonable timeframe.

Based on the results of the updated Conceptual Site Model and TI Evaluation Report, EPA
proposed an amendment to its 1990 ROD in a Proposed Plan, published on June 6, 2013. On
June 20, 2013, EPA hosted a public meeting immediately followed by a public hearing about the
Proposed Plan. In the Proposed Plan, EPA recommended that the original groundwater
component of the Site remedy be amended by invoking a technical impracticability waiver of the
requirement to meet federal and state groundwater cleanup standards, supported by measures to
ensure that the amended cleanup approach continues to be protective of human health and the
environment. These measures include long-term monitoring of the remaining contaminants in
groundwater and institutional controls including an environmental deed restriction on the Site
property. Operation and maintenance and Five-Year Reviews to assure that the amended
cleanup approach remains effective continue unchanged.

Two comments were received during the public hearing, both of which supported EPA’s
proposed approach. No other comments were received during the public comment period.

/

ASSESSMENT OF THE SITE

The Union Chemical Company began operations in 1967 as a formulator of paint and coating
strippers. In 1969, the company expanded its operations and began handling and recovering
petrochemical-based solvents. Contamination at the Site resulted from a combination of leaking
~ stored drums, spills and the use of a permitted septic system for disposal of the process
wastewater. In 1984, MEDEP and EPA removed all surface drums, over 100,000 gallons of
liquid wastes and sludge from aboveground storage tanks, and some contaminated soil from the
Site.

The primary contaminants at the Site include trichloroethene (TCE) and its degradation products

cis 1,2-dichloroethene (cis-DCE), 1,1-dichloroethane (1,1-DCA), and vinyl chloride (VC) as
well as dimethylformamide (DMF).

vi
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The 12-acre Site consists of Lots 18 and 19 shown on the Town of Hope Tax Map 8. In 1986,
Maine Superior Court placed these lots, formerly owned by the Union Chemical Company, in
receivership with MEDEP. With the majority of the contamination removed from the Site, EPA
and MEDEP have held discussions with the Town of Hope regarding reuse possibilities for the
Site. Provided that appropriate land use deed restrictions -are recorded and abided by future land
owners, EPA believes that reuse will not create an unacceptable risk.

DESCRIPTION OF THE ROD AS AMENDED

This 2013 AROD changes only the groundwater remedy component of the 1990 ROD. All other
components of the Site remedy are complete. The changes to the 1990 ROD are:

The requirement for rapid restoration of contaminated groundwater throughout the entire
Site through an active groundwater pump-and-treat system to attain groundwater cleanup
levels within a reasonable timeframe is amended by invoking a technical impracticability
waiver of the requirement to meet federal and state groundwater standards (identified as
the federal Maximum Contaminant Levels (MCLs) and non-zero Maximum Contaminant
Level Goals (MCLGs), Maine Primary Drinking Water Standards, and Maine Maximum
Exposure Guidelines, (MEGs)) pursuant to CERCLA § 121(d)(4) because Site-specific

- hydrogeological and contaminant conditions limit the availability of an advantageous

remedial technology. This waiver will be applied to the portion of the Site where
groundwater contamination remains in the overburden and bedrock aquifers.

Long-term monitoring, as required in the 1990 ROD, will be adjusted to support this
technical impracticability waiver approach. Long-term monitoring will be used to track
the location of groundwater contamination and ensure it remains within the TI Zone, and
to track the continued reduction of toxicity and volume of contaminants through natural
processes. ' ‘

Institutional controls, as required in the 1990 ROD, will be adjusted to support this
technical impracticability approach by requiring: (A) an environmental deed restriction
on the Site property to, at a minimum, (1) prohibit the use of groundwater, (2) ensure
access for monitoring and oversight, (3) prohibit activities that interfere with the remedy
and on-site monitoring equipment, and (4) require the application of appropriate vapor
barrier or remediation technology in any future buildings on the Site property; and (B) an
environmental deed restriction or other mechanism to limit the use of properties adjacent
to the Site, as deemed necessary by EPA based on new information, including but not
limited to the development of properties ad; acent to the Site or movement of the leading
edge of either plume. :

Consistent with the 1990 ROD, the 2013 AROD will continue to requlre long-term operatlon and
maintenance of the monitoring wells, and Five-Year Reviews.

This 2013 AROD will provide a comprehensive approach for this Site that addresses all current
and potential future risks caused by the remaining groundwater contamination.

vii
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STATUTORY DETERMINATIONS

The selected remedy is consistent with CERCLA and, to the extent practicable, the NCP. The
selected remedy is protectlve of human health and the environment; complies with or meets the
- requirements for a waiver of Federal and State requirements that are applicable or relevant and
appropriate to the remedial action, is cost-effective; and utilizes permanent solutions and .
alternative treatment (or resource recovery) technologies to the maximum extent practicable.
The selected groundwater remedy no longer satisfies EPA’s preference for treatment which
permanently and significantly reduces the toxicity, mobility or volume of the hazardous
substances as a principal element of the remedy.

Because this remedy will result in hazardous substances remaining on-site above levels that
allow for unlimited use and unrestricted exposure (groundwater and land use restrictions are
necessary until cleanup levels are met), EPA will continue to conduct a review every five years
to ensure that the remedy continues to provide adequate protection of human health and the
environment.

ROD AMENDMENT DATA CERTIFICATION CHECKLIST

The following information and relevant updates are 1ncluded in the 2013 AROD. Addltlonal
information can be found in the Administrative Record for this Site.

Key factors that led to amending the original 1990 ROD
Remedial Action Objectives and cleanup criteria
Chemicals of concern (COCs) and their respective concentrations
Human health risk represented by the COCs
. Cleanup levels established for COCs and the bases for the levels
Amended Remedy components '
Estimated capital, operation and maintenance (O&M), and total present worth costs

Nk W=

AUTHORIZING SIGNATURES

The selected remédy documented in this 2013 AROD will replace the 1990 ROD selected
remedy for the management of migration component at the Union Chemical Company Superfund
Site in Hope, Maine. This remedy was selected by EPA with the concurrence of MEDEP.

U.S. Environmental Protection Agency

Ld@ _14 Date: "/27/3

es T. Owens III, Director
ce of Site Remediation and Restoration.
.S. EPA New England, Region 1

vii
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PART TWO: THE RECORD OF DECISION AMENDMENT — DECISION SUMMARY
A. INTRODUCTION TO THE SITE AND STATEMENT OF PURPOSE
SITE NAME: Union Chemical Company Superfund Site, EPA Site ID No. MED042143883

SITE LOCATION: The Union Chemical Company Superfund Site (the Site) is located on
Route 17 in a rural residential area of Hope, Maine. The Site is bounded on the east and
southeast by Quiggle Brook, a southerly flowing tributary to Crawford Pond, located
approximately five miles south of the Site. Public water and sewer service are not available in
the area surrounding the Site. Zoning in this area of Hope allows for some commercial use and
there is a full-year business to the east of the Site and a seasonal business on the north side of
Route 17. The closest water supply wells are located on the north side of Route 17 across from
the Site entrance and are upgradient of the Site.

The State of Maine has classified Quiggle Brook as a Class B water (acceptable for fishing,
recreation, habitat for fish and other aquatic life, and, after treatment, for drinking water) and
Crawford Pond as GPA (suitable for use as drinking water after disinfection, recreation, fishing
and habitat for fish and other aquatic life). The groundwater aquifer underlying the Site is
classified by the State as GW-A, a drinking water source.

The location of the Site is shown on Figure 1 and the Site property is shown on Figure 2.
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Figure 1: Site Location Map
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Figure 2: Site Property
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SITE DESCRIPTION: The Site consists of the former Union Chemical Company property,
- an approximately 12-acre parcel located on the south side of Route 17 in Hope, Maine. The
facility’s operations occurred in a two acre area on the northern portion of the parcel adjacent
to Route 17. This area was the focus of the cleanup remedy that was the subject of the Record
of Decision that was issued on December 27, 1990 for the Site, as modiﬁed by three
subsequent Explanations of Significant Differences (the 1990 ROD"). The remainder of the
property is primarily wooded upland with some wetlands along Quiggle Brook. A fence was
constructed around the active cleanup area; portions of the fence were subsequently removed
following the completion of the soil cleanup. The building that housed the treatment systems
for the soil vapor system and groundwater extraction system remains on-site as do a number
of groundwater extraction and monitoring wells.

UESDs were issued in 1994, 1997, and 2000. The first ESD changed the cleanup approach for on-site soils from
excavation and thermal treatment to in-situ soil vapor extraction. The second ESD changed the duration of time for
the collection of meteorological data from five years to three years relative to the off-site soils, and the third ESD
documented the augmentation of the groundwater pump-and-treat remedy with in- situ technologies.

3
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The topography of the Site slopes downward to the south and southeast to Quiggle Brook.
North of Route 17, across from the Site, there are residences and a seasonal business. The
adjacent properties to east, south, and west are undeveloped. Groundwater flows through the:
saturated soils (also referred to as the overburden aquifer) generally from northwest to
southeast consistent with the topography. Groundwater flow direction in the bedrock is
similar with a secondary flow direction to the southwest that is constrained by fractures and
bedding structures within the bedrock. Historically, the bedrock aquifer has been the primary
drinking water source for residential water wells in the area surrounding the Site.

Long-term monitoring data collected since the late 1980s has been used to identify the extent
of groundwater contamination beneath'the Site. As explained below, the original 1990 ROD
remedy, as modified by its ESDs, addressed a significant amount of contaminants in

. groundwater through the excavation and in-situ treatment of unsaturated and saturated soils
and the pumping and treating of groundwater; however, those measures were inadequate to
-achieve groundwater cleanup levels in the shallow and bedrock aquifers within the estimated
timeframe of 15 to 30 years. The location of remaining contaminated groundwater in the
shallow aquifer is between the former operation area and Quiggle Brook. The location of the
remaining contaminated groundwater in the bedrock aquifer is similar to the location of the
contaminated groundwater in the overburden, and also extends southerly toward the property
line. The Site, including the existing monitoring well network that EPA and MEDEP will
continue to use for long-term monitoring of the plumes, is shown on Figure 3. Note, however,
that the existing well network will be expanded as deemed necessary by EPA to include new
wells at the Site perimeter or elsewhere if properties adjacent to the Site are developed or EPA
detects any movement of the leading edge of either plume.
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Figure 3: Existing Monitoring Wells
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RATIONALE FOR THE AMENDMENT: An amendment to the 1990 ROD is necessary
because (1) the original groundwater remedy reached the limits of its effectiveness, (2) three
innovative in-situ technologies have proven unsuccessful in attaining the groundwater cleanup
standards, and (3) an evaluation of cleanup alternatives indicates that no technology is available
for achieving groundwater cleanup standards in a reasonable timeframe due to Site-specific
hydrogeological and contaminant conditions.

In 1990, with the concurrence of Maine Department of Environmental Protection (MEDEP),
EPA selected a cleanup remedy for the Site that included four components: (1) cleaning,
demolition, and removal of structures; (2) cleaning unsaturated Site soils (the soil above the
water table); (3) further testing of off-site soils; and (4) restoring groundwater in the saturated
soils and bedrock through a pump and aboveground treatment (pump-and-treat) system. EPA
later augmented its groundwater cleanup approach through the application of three different
innovative in-situ treatment technologies. The first three components of the cleanup remedy
have been successfully completed.
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Cleanup efforts from 1996 through 2000 removed about 8;550 pounds of volatile organic
compounds (VOCs) from the unsaturated soil and about 950 pounds from the groundwater.
Complete groundwater remediation was not achieved through the operation of the pump-and-
treat system from 1996 through 2000, and the implementation of three different innovative in-
situ technologies (injection of permanganate from 1997 through 2000, injection of carbon
sources from 2001 through 2002, and injection of hydrogen peroxide in 2005) that were added to
the groundwater component of the 1990 ROD remedy.

These cleanup activities greatly reduced the amount of groundwater contamination at the Site,
however, it is estimated that approximately 420 pounds of VOCs remain adsorbed in the soil and
bedrock or dissolved in the groundwater. As described above, the remaining contaminated
groundwater in the overburden aquifer is primarily located between the former operation area
and Quiggle Brook, and the contaminated.groundwater in the bedrock aquifer is similarly located
but extends southerly toward the property line. The 2009 Conceptual Site Model Report
concluded that contamination at the Site is generally stable and slowly declining with low
potential for off-site migration.

In addition, since the 1990 ROD was issued, EPA has become aware of health risks posed by
vapor intrusion in buildings located above groundwater contaminated with VOCs. As a result,
EPA conducted an evaluation of potential impacts from vapor intrusion in the event the Site is
redeveloped.

Under this Record of Decision Amendment (2013 AROD), EPA’s cleanup approach to the
remaining groundwater contamination at the Site is amended to remove the groundwater pump-
and-treat component of the remedy due to Site-specific hydrogeological and contaminant
conditions that limit the availability of an advantageous remedial technology. Typical of most
pump-and-treat systems, after operating for four years the system became increasingly
inefficient, recovering only 30 pounds in the final year of operation versus 920 pounds in the
first three years of operation. The low permeability of the soil and bedrock limits the diffusion
of contaminants from the soil and bedrock into the groundwater. This in turn limits the
effectiveness of both pump-and-treat and in-situ technologies. As a result, EPA has determined
that the ability to restore the groundwater to drinking water quality through available pump-and-
treat and in-situ technologies within a reasonable timeframe is technically impracticable and is
therefore invoking a technical impracticability waiver for groundwater cleanup levels (Maximum
Contaminant Levels (MCLs), non-zero Maximum Contaminant Level Goals (MCLGs), Maine
Primary Drinking Water Standards, and Maine Maximum Exposure Goals (MEGs)) within a
designated technical impracticability zone (TI Zone) at the Site pursuant to CERCLA §121

(D) .

EPA evaluated alternative means to address the remaining contaminants and determined that a
combination of a technical impracticability waiver of state and federal groundwater ARARs for a
portion of the Site, long-term monitoring of the location, volume and toxicity of groundwater
contamination as it continues to be reduced through natural processes, and institutional controls
would be the most viable available alternative to the original groundwater remedy.
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EPA also determined that nio current unacceptable human health or ecological risk exists at the
Site because no one is drinking or exposed. to the contaminated groundwater, the Site property is
held in receivership by MEDEP, and there is no significant ecological risk due to Site
contaminants in Quiggle Brook, based on the original 1989 risk assessment and subsequent
monitoring of VOCs in surface water. Future risks were found to exist if groundwater is used for
drinking water or potentially through vapor intrusion of groundwater contaminants if buildings
are built without engineering controls over the contaminant plume.

This 2013 AROD amends the requirement for rapid restoration of contaminated groundwater
throughout the Site through an active groundwater pump-and-treat system by invoking a
technical impracticability waiver of state and federal groundwater ARARSs for a portion of the
Site. Two other elements of the 1990 ROD will be adjusted to support this new technical
impracticability approach: long-term monitoring to track the location, toxicity and volume of
contaminants as they continue to be reduced through natural processes, and institutional controls,
including an environmental deed restriction to limit certain land uses that pose unacceptable risk
to human health and the environment. Consistent with the 1990 ROD, the 2013 AROD will
continue to require long-term operation and maintenance of the monitoring wells, and Five-Year
Reviews. ' '

The documents that form the basis for this 2013 AROD are available at the following
Information Repositories:

EPA Records and Information Center
5 Post Office Square, First Floor
Boston, MA 02109-3912
617-918-1440

Hope Town Office
441 Camden Road
Hope, Maine 04847
207 763-4199

B. SITE HISTORY AND ENFORCEMENT ACTIVITIES

The Union Chemical Company began operations in 1967 as a paint stripping and solvent
manufacturing business. Initially, the company manufactured and used patented solvents on the
premises. The company later expanded its operations to include the recycling of used stripping
compounds and solvents from other businesses. In 1982, the company further expanded
operations with an incinerator to treat waste solvents and other compounds. Process water for
these operations was provided by two bedrock wells, one located near Route 17 and the other
located near the southern boundary of the property. :

3
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Soil and groundwater contamination beneath the Site and surface water contamination in Quiggle
Brook were first discovered by MEDERP in late 1979. VOCs, similar to those processed by the
facility, were the principal contaminants observed in the groundwater and in Quiggle Brook. In
June 1984, MEDEP required the company to close its hazardous waste treatment operations. By
the end of November 1984, MEDEP and EPA removed approximately 2,000 - 2,500 55-gallon
drums and 30 liquid storage tanks. In 1986, Maine Superior Court evicted the company from the
Site property and appointed MEDERP as the receiver of the property. In October 1989, EPA
formally included the Site on the National Priorities List.

Table 1 summarizes the critical events in the history of the Union Chemical Company Site.

TABLE1 CHRONOLOGY OF SITE EVENTS -

" DATE ' o o EVENT
1967 The Union Chemical Company (UCC) began paint stripping and solvent
manufacturing operations
November 1979 MEDEP discovered groundwater contamination beneath the UCC
property and in Quiggle Brook
1981 UCC conducted soil and groundwater contamination studies
June 1984 MEDERP closed the hazardous waste treatment operations
November 1984 MEDEP and EPA completed the removal of over 2,000 55-gallon drums
and the contents of 28 liquid storage tanks
1986 UCC evicted from the property by state court order; MEDEP appointed as
’ | receiver of the property
Fall 1987 Under two Administrative Orders by Consent, Potentially Respon51b1e

Parties (PRPs) agree to reimburse EPA and MEDEP for response costs
and perform an RI/FS. The removal of all storage tanks was completed

August 7, 1989 Additional PRPs sign Consent Decree, reimbursing EPA for past response
Costs

October 4, 1989 - Final listing of the Site on the National Priorities List

1990 PRPs complete the RI/FS

December 27, 1990 EPA signs ROD

June 16, 1992 Consent Decree for Remedial Des1gn/Remed1al Action entered in US
District Court Between EPA, MEDEP, and Settlmg Parties (a subset of
the PRPs)

April 1993 Settling Parties complete a focused feasibility study demonstrating soil
vapor extraction as a viable soil treatment technology

October 23, 1993 EPA approves Facilities Remedial Design

Spring 1994 Settling Parties complete the Facilities Remedial Action

1994 — 1996 Settling Parties collect on-site meteorological data to support off-site soils

. component of ROD
June 24, 1994 EPA issues Explanation of Slgmﬁcant Differences (ESD), changing

source control remedy from excavation and low-thermal aeration to in-
situ, thermal enhanced soil vapor extraction (SVE)




UNION CHEMICAL COMPANY SUPERFUND SITE - RECORD OF DECISION

AMENDMENT -
PART 2: THE DECISION SUMMARY

October 1994 —
May 1995

Settling Parties excavate and consolidate unsaturated soil from four on-

site outlying areas into central location and construct soil cap over SVE

area to assist in-sifu treatment

April 5, 1995

EPA approves SVE and groundwater Remedial Design

January — June 1996

Start-up period for SVE and groundwater

October 1996

EPA and Settling Parties perform joint off-site soil investigation

April 27, 1997

EPA and MEDEP perform Operational & Functional final inspection for
SVE and groundwater systems

September 25, 1997

EPA signs ESD documenting change to off-site soil remedy

November 1997

Settling Parties perform permanganate pilot study

December 19, 1997

EPA approves Construction Completion Report for SVE and groundwater
systems

Summer - Fall 1998,
1999, 2000

First, second, and third full-scale permanganate application

December 17, 1999

EPA approves Final Closure Action Plan for Soils, Findings, and
Summary, completing source control component of remedy

2000 —2001

Decommissioning of SVE system begins

December 2000

Shutdown of groundwater extraction and treatment system

“Summer — Fall 2001,
2002

First and second carbon source application, using solutions of sodium
lactate and food-grade molasses

September 21, 2001

EPA signs ESD documenting permanganate and carbon source in-situ
enhancements of groundwater remedy

September 2002 EPA completes first Five-Year Review

Fall 2003 Settling Parties install new bedrock well in southwestern portion of Site
and replacement wells along Quiggle Brook ~

2004 Agencies and Settling Parties synthesize Site data (going. back more than
twenty years) into Site Conceptual Model

July 2004 Settling Parties perform bromide tracer tests in ODW, the bedrock

. monitoring well located farthest south on the Site .
Summer 2005 Settling Parties complete decommissioning of vapor extraction wells and

monitoring wells on upgradient portion of the Site

"June — November
2005

Settling Parties conduct bedrock pump tests, then hydrogen peroxide
injections

Dec 2005 — Oct 2006

Settling Parties conduct four post-injection sampling events

Summer 2006.

Settling Parties decommission second set of momtormg wells in soil cap
area

~Winter — Spring 2006

EPA holds two public meetings with MEDEP and meets twice with Town
of Hope selectmen to develop possible reuse scenarios

September 2007

EPA completes second Five-Year Review

Fall 2008, 2010, and
2012

Long-term groundwater and surface water sampling events

January 2011 Final Technical Impracticability Evaluation Report submitted
September 2012 EPA completes third Five-Year Review
June 2013 EPA issues a Proposed Plan that recommends changing the groundwater |

remedy _ .
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Table 1 shows enforcement activities beginning at the Site in 1979 and culminating in a Consent
Decree for Remedial Design/Remedial Action entered in US District Court on June 16, 1992.
Sixty parties signed the Consent Decree to finance and perform the RD/RA (Settling Parties);
another group of parties reached a separate agreement with EPA and MEDEP and cashed out.

C:  COMMUNITY PARTICIPATION .

This ROD Amendment meets the criteria for community involvement specified in Sections

© 300.435(c)(2)(ii)(A) through (H) of the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) as amended, 40 CFR Part 300. During the initial investigation of the
Site leading up to the 1990 ROD there was a high level of community concern and involvement.
That high level was reflected in the 88 comments received on the 1990 Proposed Plan and a
petition signed by 160 citizens requesting further actions.

There is an established community group, Hope Committee for a Clean Environment (HCCE),
which received support through an EPA technical assistance grant issued - in 1990. While active
remediation of the soils and groundwater was underway, HCCE met regularly with EPA, ,
MEDERP, and the Settling Parties’ Project Coordinator. These regular meetings ceased after the
termination of active remedial efforts in 2005 and now communication between HCCE and the
agencies is primarily through email and Site visits. Beyond the involvement of two active
members of HCCE, periodic meetings with the owners of property across Route 17 from the
Site, and periodic updates to the Town of Hope Administrator and Board of Selectmen, there has
been little participation or involvement from the local community since active treatment ended.

A public information meeting immediately followed by a public hearing for this ROD
Amendment was held on June 20, 2013. The meeting and hearing were attended by
approximately 20 people including the Town Administrator and Board of Selectmen. Many
questions were asked during the public information meeting, primarily regarding the future use
of the Site property, the anticipated restrictions that will be placed on the property deed, and
liability for the Site. At the hearing, MEDEP provided testimony and one community member
offered comments. No other comments were received during the public hearing or during the
30-day public comment period.

D. IMPLEMENTATION OF THE 1990 ROD

The 1990 ROD had four components: (1) cleaning, demolition, and removal of structures; (2)
cleaning unsaturated soils (the soil above the water table); (3) further testing of off-site soils; and
(4) restoring groundwater in the saturated soils and bedrock through a pump and aboveground
treatment (pump-and-treat) system.

10
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The first component was completed in Winter 1994. Following pre-design studies, the remedy
for the second component, the unsaturated Site soils, was changed from excavation and
aboveground treatment to in-situ soil vapor extraction (SVE) and aboveground treatment
augmented with hot air injection. Additionally, after consolidation of outlying contaminated
soils, a cap of eighteen inches of compacted clay soil overlain by six inches of gravel was
installed over the entire SVE treatment area in order to minimize the amount of ambient air
drawn into the SVE system during operation. Due to its limited purpose, no long-term
maintenance of this cap is needed. These changes in the remedy were documented in an

- Explanation of Significant Differences (ESD) in 1994. The SVE system operated from January
1996 through March 1998. After allowing conditions to return to equilibrium, soil samples were
collected in September 1998, and EPA determined that the soil cleanup levels (below) had been
met.

TABLE2 SoOIL CLEANUP LEVELS

Soil Contaminant Soil Cleanup Level (ppm)

Carcinogenic Contaminants

1,1-Dichloroethene (DCE) 0.1
Trichloroethene (TCE) 6,1
Tetrachloroethene (PCE) 0.1
Non-Carcinogenic Contaminants |
1,1-DCE . 0.1
PCE ' 0.1
Total xylenes L 100

Source: ROD, 1990, Table B.1

Under the third remedial component, EPA evaluated the potential for off-site impacts from the
facility’s incinerator through the collection of on-site meteorological data and soil samples from
adjacent and nearby properties selected with input from HCCE, the local community group. The
1990 ROD stated that meteorological data would be collected for five years. After review of
three years of data and discussions with HCCE, all parties agreed that the data was consistent,
consistent with meteorological data collected during the Remedial Investigation at the airport in
Augusta, Maine, and that data collection could be completed ahead of schedule in Summer 1996.
In a 1997 ESD, EPA documented this shortened off-site data collection effort and its conclusion
that the incinerator had no oft-site impacts. :

For the fourth component, the 1990 ROD set the following cleanup levels for groundwater based
on MCLs, non-zero MCLGs, Maine Primary Drinking Water Standards, and Maine MEGs:

11
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TABLE3 GROUNDWATER CLEANUP LEVELS

Contaminant Cleanup Maximum Frequency of
Level Concentration in Detection in

RI/FS (ug/L) RI/FS

Carcinogenic o

Bis-2 (ethylhexyl)phthalate 4 590 2/48

(BEHP) .

Carbon tetrachloride 5 25 2/137
Chloroform (as THM) 100 770 18/137
1,1-Dichloroethane (DCA) 5 12,000 . 19137
1,2-DCA 5 80 5/137
1,1-DCE 7 2,700 49/137
Methylene chloride 5 20,000 20/137
PCE 5 150 4/137
TCE 5 84,000 61/137
2 8 1/137

Vinyl chloride

Non-Carcinogenic

BEHP 4 590 2/48

Carbon tetrachloride 5 25 2/137
Chloroform (as THM) 100 770 18/137
Cis-1,2-DCE ' 70 19,000 32/91
Trans-1,2-DCE 100 8,500 2/98
1,1-DCA 5 o, 12,000 79/137
1,1-DCE 7 2,700 49/137
Ethylbenzéne 700 2,700 22/137
Methylene chloride 5 20,000 20/137
Methyl Ethyl Ketone 170 28,000 10/69
(MEK) |

PCE 5 150 4/137
Toluene 2,000 4,400 24/137
1,1, 1-trichloroethane (TCA) 200 73,000 45/137
Total xylenes 10,000 80,000 2_1 /84

Source: ROD, 1990, Tables A.1, A.2, and Table 2
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The 1990 ROD stated that EPA and MEDEP believed these groundwater cleanup levels could be
achieved within 15 to 30 years of full-scale operation of the pump-and-treat system. However,
the 1990 ROD also acknowledged that the groundwater contaminant levels at the Site may cease
to decline and may remain constant at concentrations higher than the cleanup levels specified
above. The 1990 ROD states that in this scenario the groundwater extraction and treatment
system, its performance standards, and/or the management of the groundwater migration.
component of the selected remedy may require later reevaluation.

The groundwater pump-and-treat system began operation in January 1996. It was augmented -
with in-situ applications of potassium and sodium permanganate during the summers of 1997-
2000 and in-situ applications of sodium lactate and molasses during the summers of 2001 and
2002. These augmentations and the termination of the pump-and-treat system in December 2000
were documented in a third ESD in September 2001. An additional in-situ effort was attempted
in 2005 with the injection of hydrogen peroxide into the subsurface.

With the limited effect from the sodium lactate and molasses applications, the focus turned to
further definition of the extent of groundwater contamination in the bedrock and development of
the Conceptual Site Model Report, a document that integrates historic Site data into a picture
depicting the movement of Site contaminants and their degradation over time and space.
Through installation and testing of two bedrock wells in the southwest portion of the Site, a
secondary flow pattern, reflective of the fracture and bedding features in the bedrock, was
discovered. Low levels of contaminants near their cleanup levels were detected in samples from
these wells. Pump tests were performed in three locations to map out connections in the bedrock
fractures, demonstrating the extent of contaminant flow.

In 2009, the Settling Defendants submitted the fourth revision of the Conceptual Site Model
Report that included a review of other technologies that might be applicable for the Site. In
January 2011, EPA and MEDEP conditionally approved a Technical Impracticability Evaluation
Report, in which three cleanup alternatives to address the remaining groundwater contamination
in both the saturated soils and bedrock were evaluated. The updated Conceptual Site Model
Report and Technical Impracticability Evaluation Report formed the basis for EPA’s preferred
method for addressing the remaining contamination at the Site.

Together, these documents included the following findings:

1. The extensive monitoring of groundwater quality (currently 42 separate sampling
events since 1992) has demonstrated that the contaminant concentrations in the
overburden and bedrock are decreasing and the. contaminant plumes have
achieved equilibrium and may be decreasing. ,

2. Conditions at the Site are not conducive to significant migration of VOC/SVOC
contaminants beyond the limits of the Site. The till at the Site has been shown to
yield very little water under pumping conditions and, therefore, is expected to

‘transmit very little water. Yields for wells screened in the till were observed to be

13
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E.

only fractions of a gallon per minute. Similar low yields are generally observed
in the bedrock. .

The same subsurface conditions that limit the migration potential also make
removal of the residual VOC/SVOC contaminants difficult. The low influent
flow rates into the groundwater pump-and-treat system (less than 8 gpm total
from approximately 28 separate recovery wells with less than 1,000 pounds of
VOCs removed) have demonstrated that active remediation of the dissolved phase -
contamination through conventional means is not feasible. Similar difficulties
associated with the permeability and transmissivity of the subsurface soil strata
and bedrock were observed during the implementation of the remedial additive
and in-situ oxidation technologies.

Irrespective of the available technology used, the time frame for restoration of the
groundwater in the bedrock with the calculated degradation rates was estimated to
be 345 years for the most recalcitrant contaminants.

SUMMARY OF PRESENT SITE CONDITIONS AND CONTAMINATION

Pursuant to the 1990 ROD and 1992 Consent Decree, a groundwater and surface water
monitoring program has been operative since Summer 1992. Samples were collected quarterly
through Fall 1997, semi-annually from Spring 1998 through Fall 2004, annually in 2006, 2007,
and 2008. Since 2010, samples have been collected every two years. The monitoring data has
demonstrated that: (1) the contaminant plumes are stable, (2) the location of remaining
contaminated groundwater in the overburden is between the former operation area and Quiggle
Brook, and (3) the location of the remaining contaminated groundwater in the bedrock is similar
to the overburden and also extends southerly toward the property line. Tables 4 and 5 lists the
concentrations of contaminants found at the Site since October 2002.

14
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TABLE 4

OVERBURDEN GROUNDWATER DATA

Contaminant Q32 Q37 Q39 Q40 Q41

Performance (Fall 2002)* | (Fall 2006) | (Fall 2008) (Fall 2010) (Fall 2012)

Standard Max/Avg Max/Avg Max/Avg Max/Avg Max/Avg
Exceedances | Exceedances | Exceedances | Exceedances | Exceedances
/Samples /Samples /Samples /Samples /Samples
(all concentrations in parts per billion) ’ ’

1,1,1,-TCA 20U/13U 10U/8U 1U/1U 2U/1U - 1U/1U
200 0/4 0/4 0/4 0/4 0/4
1,1-DCA 2800/1120 2800/921 2210/601 1670/546 1750/507
5 4/4 4/4 3/4 4/4 4/4
1,1-DCE 190/56 250/66 114/31 57/32 58/34
7 3/4. 1/4 1/4 1/4 3/4
MEK 410/267 . 1000/285 1180/373 1190/550 1060/528
170 2/4 1/4 1/4 3/4 3/4
Ethylbenzene 180/50 460/127 178/52 .120/49 154/59
700 0/4 0/4 0/4 0/4 0/4
Xylenes 60/17 100U/61 100U/49
10,000 0/4 0/4 0/4
PCE 20U/10U 10U/8U 25U/9 50U/30 50U/30 -
5 3/4 ** 3/4 ** 1/4 1/4 ** 3/4 **
TCE 1300/355 570/176 439/119 108/45 < 98/44
5 3/4 3/4 3/4 3/4 3/4
Vinyl chloride 60/38 - 1110/42 103/35 50U/30 50U/33
2 3/4 2/4 2/4 3/4 ** 4/4 *x*
cis-1,2,-DCE 2000/820 1500/583 2600/646 1830/467 1220/350
70 3/4 2/4 2/4 2/4 2/4
Trans-1,2 480/128 250/66 920/238 670/185 700/195
DCE 1/4 1/4 1/4 1/4 1/4
100 :
DMF 470/245 1500/425 556/202 121/60 930/280
390 1/4 1/4 1/4 0/4 . 1/4
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TABLE 5 BEDROCK GROUNDWATER DATA

Q32 Q37 Q39 \ Q40 Q41
Contaminant | (Fall 2002)* | (Fall 2006) | (Fall 2008) (Fall 2010) (Fall 2012)
Performance | Max/Avg Max/Avg Max/Avvg » Max/Avg Max/Avg
Standard

Exceedances | Exceedances | Exceedances | Exceedances | Exceedances
(all concentrations in parts per billion)
1,1,1,-TCA 2U 20U/5U 1U/1U0 1U/1U 1U/1U-
200 . 0/6 0/6 0/6 0/6 0/6
1,1-DCA 690/207 3000/596 3630/750 2970/610 2500/507
5 4/6 4/6 5/6 4/6 4/6
1,1-DCE - 230/40 310/82 - 228/70 138/28 100U/22
7 1/6 2/6 2/6 1/6 2/6**
| MEK 1900/382 100U/27 250U/72 1000U/22 1000U/220
170 2/6 0/6 1/6 0 2/6**
i 2/6%* )
Ethylbenzene 20/5 1900/320 3120/523 3060/515 3150/531
700 0/6 1/6 : 1/6 1/6 1/6
Xylenes ' 2060/178 2190/376 2390/215
10,000 0/6 0/6 0/6
PCE 2U 20U/5U 25U/7 100U/22 100U/22
5 0/6 1/6** 1/6** 2/6** 2/6%*
TCE 20/5 66/16 11/7 100U/22 100U/22
S 1/6 2/6 2/6 2/6%* 2/6**
Vinyl"chloride 573 220/39 729/125 354/64 151/31
2 ' ‘ 6/6 2/6 2/6 4/6** 4/6
cis-1,2,-DCE 78727 2100/363 1380/246 867/150 315/58
70 1/6 . 1/6 2/6 1/6 1/6
Trans-1,2- 2U 45/9 26/21 100U/22 100U/22
DCE 0/6 0/6 0/6 0/6 0/6
100 , ‘
DMF 1400/613 1200/302 556/176 138/39 158/47
390 1/3 2/6 1/6 0/6 0/6 -
* Q32 (Fall 2002) was the first monitoring report that separated the bedrock from the overburden data
** Because of the dilution needed to measure 1,1-DCA and cis-1,2,-DCE concentrations, the detection limits

for the othér compounds were raised and in some cases, the detection limit was raised above their respective
performance standard. When 1,1-DCA and cis-1,2-DCE concentrations have decreased such that dilution is no
longer necessary to measure samples at the lab, detection levels for all compounds will be below their respective
cleanup levels.

Table 4 shows the prevalent remaining contaminants in the overburden above their performance
standards are 1,1-DCA, cis-1,2-DCE, trans-1,2-DCE, DMF, MEK, TCE, and 1,1-DCE. In
addition, because of the elevated detection levels, vinyl chloride and PCE concentrations may be
above their performance standards in the overburden. Table 5 shows the prévalent remaining
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contaminants in the bedrock above their performance standards are 1,1-DCA, vinyl chloride,
ethylbenzene, and cis-1,2-DCE. In addition because of the elevated detection levels, 1,1-DCE,
PCE, and TCE concentrations may be above their performance standards in the bedrock.
Comparing the 2012 concentrations to the concentrations reported during the RI/FS (Table 3)

~ illustrates the significant reductions in the contaminants following the active remedial efforts of

soil vapor extraction, pump-and-treat, and in-situ applications. Calculations presented in the
2009 Conceptual Site Model Report and 2011 Technical Impracticability Report indicated that
approximately 95% of the contamination has been removed from the subsurface and the
reductions in concentrations reflect the results of the active remediation. The remaining
contamination is tightly bound up, however, adsorbed onto the saturated soils and in bedrock
fractures, making the remaining contamination inaccessible to available remedial technologies.
See Figures 4 and 5 for a representation of the current extent of groundwater contamination in

‘ the overburden soils and in bedrock.

Figure 4: Contamination in Overburden Soils

<concentrations in

WellD 11-DCA TCC CIS-12DCC DMl
B-50-1 208 5U U 104
R-9A- 26 26L) 25U N\l
B-1204 1750 soU 152 173U
P20 50U 9o 2 0.1
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Figure 5: Contamination in Bedrock Aquifer

For the past six years the monitoring program has been used to track the wells with the higher
contaminant concentrations. Figures 6, 7, and 8 show the concentration trends in overburden
wells B-9A-1, B-12B- I and P-20. In the bedrock, the higher concentrations have consistently
been detected in B-6A-D and Figure 9 shows the trends in that well. Wells NBW-U and NBW-
D, located in the southwestern portion of the Site, and ODW-U and ODW-L, located in the
southeastern portion of the Site, are the farthest downgradient wells and provide data to project
the extent and migration, if any, of the contaminant plumes. These trends in these downgradient
wells are shown in Figures 10 - 13. As presented in these figures, contaminant concentrations
are slowly decreasing across the Site.
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Figure 6: Contamination Trend in Well B-9A-I
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Figure 7: Contamination Trend in Well B-12B-I
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Figure 9: Contamination Trend in Well B-6A-D
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Figure 10: Contamination Trend in Well NBW-U
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Figure 11: Contamination Trend in Well NBW-L
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Figure 12: Contamination Trend in Well ODW-U
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Figure 13: Contamination Trend in Well ODW-L
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Surface water samples were collected at five locations in Quiggle Brook during the Remedial
Investigation in 1987-1988. The VOC:s cis-1,2-DCE (four times), 1,1,1-TCA and 1,1-DCE (each
three times), TCE and PCE (each one time) were detected in 23 samples at concentrations
ranging from 0.6 to 27 ppb. These concentrations were less than those detected in 1981 when
the facility was operational. The environmental assessment concluded that the organic and
inorganic contaminants observed in Quiggle Brook would not adversely affect the benthic
organisms in this brook. Following the 1990 ROD, surface water samples were collected from
two locations in Quiggle Brook. Monitoring was further reduced to one location after the 2001
in-situ carbon addition event. VOCs were last detected in the Q24 sampling event (Fall 1998).

26



UNION CHEMICAL COMPANY SUPERFUND SITE - RECORD OF DECISION
AMENDMENT
PART 2: THE DECISION SUMMARY

F. TECHNICAL IMPRACTICABILITY DETERMINATION

Because groundwater contamination remains at the Site despite the application of the pump-and-
treat system and various in-situ technologies between 1996 and 2005, EPA and MEDEP agreed
to a proposal by the Settling Parties to mote thoroughly evaluate whether it would be technically
practicable to restore contaminated groundwater to drinking water standards, including MCLs
and MEGs, within a reasonable timeframe. In December 2009, the Settling Parties updated the
Conceptual Site Model, which concluded that contamination at the Site is generally stable and
slowly declining with low migration potential off-site, and also provided an initial evaluation of
the feasibility of any in-situ and ex-situ technologies to address the remaining groundwater
contamination at the Site. In January 2011, the Settling Parties completed a Technical
Impracticability (TT) Evaluation Report. In addition to assessing the selected groundwater '
remedy, the TI Evaluation Report also reviewed other technologies for their potential to restore
the groundwater.

Restoration of contaminated groundwater is one of the primary objectives of the Superfund
program. The NCP states that "EPA expects to return usable ground waters to their beneficial
uses wherever practicable, within a time frame that is reasonable given the particular
circumstances of the site.” Section 300.430(a)(1)(iii)(F) of the NCP. Generally, restoration
cleanup levels in the Superfund program are established by applicable or relevant and

- appropriate requirements (ARARS), such as the use of Federal or State standards for drinking
water quality. Because the groundwater aquifer underlying the Site is classified GW-A, a
drinking water aquifer, restoration is to drinking water standards.

Further, under CERCLA, an alternative selected to address contamination at a Site must achieve
the ARARs identified for the action, or provide the basis for waiving the ARARs: ARARs may
be waived for any of six reasons, including where compliance with the requirement is technically
impracticable from an engineering perspective. See Section 121(d)(4) of CERCLA and Section
300.430(H)(1)(11)(C) of the NCP. 4

The primary considerations for determining the technical impracticability of achieving ARARs
. are engineering feasibility and reliability. See NCP.Preamble, 55 Fed. Reg 8748 (March 8,
1990). ‘

| EPA's Guidance for Evéluating the Technical Impracticability of Ground-Water Restoration-
"(OSWER Dir. 9234.2-25, September 1993, Interim Final) specifies the followmg components as
necessary for a T1 evaluation:

1. Specific ARARSs or media standard for which TI determinations are sought;

2."  Spatial area over which the TI decision will apply;
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3. Conceptual model that describes site geology, hydrogeology, groundwdter contamination
sources, fate and transport;

4, An evaluation of the restoration potential, including predicti\f_e analyses of the time
' frames to attain required cleanup levels and a demonstration that no other remedial
technologies could be capable of achieving groundwater restoration; and

5. Cost estimates of the proposed remedy options.

~ Following a TI evaluation, EPA's goal of restoring contaminated groundwater within a
reasonable time frame will be modified where restoration is found to be technically
impracticable. In such cases, EPA will select an alternative remedial strategy that is technically
practicable, protective of human health and the environment, and satisfies the requirements of
CERCLA and the NCP. 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. See Section 300.430(a)(1)(iii)(F) of the
NCP. Alternatives designed to meet these expectations are evaluated usmg the nine remedy
selection criteria prov1ded in the NCP.

The results of the TI evaluation for the Site are provided below.
1. ARARs

The groundwater in the aqulfer underlylng the Site is classified by the State as GW-A, a drmkmg
water source. Thus, MCLs and non-zero MCLGs, established under the Safe Drinking Water
Act, are ARARs. At the time of the 1990 ROD, Maine MEGs were health-based guidelines

" intended to determine drinking water quality for private residential wells. MEGs were used to
establish groundwater remediation levels since no MCL or other ARAR existed at the time the
ROD was issued. In 1992, Maine MEGs were promulgated by reference; in Five-Year Review .
reports for the Site, EPA identified Maine’s Primary Drinking Water Standards, which are
equivalent to MCLs. Through this ROD Amendment, EPA recognizes that the Maine MEGs and
Primary Drinking Water Standards are ARARs, but is waiving them along with the MCLs and
MCLGs pursuant to Section 121(d)(4). Table 6 shows chemical-specific ARARSs.
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TABLE6 SUMMARY OF CHEMICAL SPECIFIC ARARS

Contaminant Q38 Maximum MCL . 1992 1990 ROD
Groundwater MEG Performance
Concentration (ug/L) and Standard (ug/L)
Location
Bis (2-ethylhexyl) "
ohthalate <62.5 4 25 4
Carbon tetrachloride <1.0 . 5 2.7 5
Chloroform (as total
trihalomethanes) <1.0 100 100 100
1,1 DCA 2,210 - B-12B-I 7 S S
1,2 DCA <1.0 S S S
cis- 1,2 DCE . 740 - B-12B-I 70 70 70
1,1 DCE 200 — B-6A-D 7 7 7
Ethylbenzene 3,120 — B-6A-D 700 700 700
methylene chloride <5.0 ‘5 48 5
methyl ethyl ketone (2- 1,280 — BOA-I 170 170 170
butanone) :
PCE <1.0 S 3 S
Toluene 41.6 — B-9A-1 2,000 1,400 2,000
trans 1,2 DCE <25.0 100 70 100
1,1,1 TCA <25.0 200 200 200 .
TCE 439 — VP-20 S . 5 S
vinyl chloride 729 — B-6A-D 2 0.15 2
xylenes, (total) 2,060 — B-6A-D 10,000 600 10,000
390 (amended
DMF 557 -B-8A-D . NS NS ROD Standard)

* the detection limit is higher than the MCL so it cannot be determined whether there are exceedances

NS — No Standard

2, Spatial Extent of the Technical Impracticability Zone

This section describes the proposed horizontal and vertical extent over which the technical
impracticability decision would apply (TT Zone). This includes the portion of groundwater
‘known to contain VOCs above groundwater cleanup levels that would require substantial time
frames to remediate using currently available technologies, as. well as areas where VOC
contamination above cleanup levels is inferred (bedrock aquifer). Section F.4 below provides
the estimated cleanup time frames for groundwater containing VOCs.
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Horizontally, the TI Zone reaches the Site property boundaries with the exception of the
upgradient northwest corner of the Site. Vertically, the TI Zone extends to 245 feet below
ground surface (bgs) in the deep bedrock aquifer. This TI Zone’s vertical depth, based on EPA’s
current understanding from existing well depths and Site geology, may be subject to change
based on new information at a future time. Institutional controls in the form of a deed restriction
will be recorded on the Site property, prohibiting the use of groundwater from any depth. See
Figure 14 for a depiction of the TI Zone and the Site boundaries.

Figure 14: Technical Impracticability Zone
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3 Conceptual Site Model

The Conceptual Site Model serves as a foundation for evaluating the restoration potential of the
Site and, thereby technical impracticability as well. It includes the Site geology and
hydrogeology, nature and extent of contaminants in groundwater, fate and transport processes,
and current or potential receptors. This Conceptual Site Model has been developed through
review of reports of previous investigations and previous Conceptual Site Models. As may be
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expected for a site with an extensive collection of historical analytical data and computer
modeling, the conceptual model developed for the Site has evolved through four iterations. The
current 2009 Conceptual Site Model should be seen therefore as a continuing refinement of
previous models, reflecting the analytical data and subsurface investigations to date, and forms
the basis for evaluating potential remedial actions.

Site Geology - Overburden

A review of the historical boring logs logged at the Site indicated that the overburden lithologies
correlate well with regional and county surficial geology descriptions. The overburden consists
of glacially deposited, poorly sorted, dense to very dense silty till with sandy till strata, cobble
and boulder till strata, and a bottom dense clay till strata that effectively separates the overburden
aquifer from the underlying bedrock aquifer. The less dense till units and tills with
comparatively significant sand content are likely the water bearing strata within the overburden.
Compared to the other tills observed at the Site, these low permeable soil units appear to be the
most transmissive layers in the overburden. The dense and very dense silt and clay till layers
have the potential to act as aquacludes or aquitards due to their density and low permeability and
act in concert with more sandy, less dense and relatively higher permeability layers to create
preferential groundwater flows and contaminant migration pathways.

Generally, the till units appear to become more dense and compact with depth. Therefore, the
ability of the overburden to transmit water through these strata will become more difficult both
vertically and horizontally with greater depth. The presence of these very dense and low
permeability layers will also limit both the vertical and horizontal migration of the groundwater
at the Site. These very dense silty clay tills and clay tills are in contact with the bedrock to the
south of the Site cap. This overburden soil condition will limit and llkely make improbable any
significant groundwater flows to the south and southeast of the Site via the intermediate and deep
overburden. Where the very dense tills and clay tills contact the bedrock, it is likely that vertical
migration of groundwater either upward (from the bedrock), downward (from the overburden to .
the bedrock) or horizontally (at depth through the overburden till) is not probable except where
fractures in the till intersect with the upper bedrock surface. However, as noted below, the slow
groundwater velocity through the lower till makes migration (either upwards or downwards)
minimal. Due to the existence of these variable soil conditions (permeability, porosity etc.),
preferred pathways exist through the till for groundwater flow at the Site.

Overburden soils on the northwestern portion of the Site are found at thicknesses no greater than
approximately 20 feet below the ground surface (bgs) before encountering the top of the shallow
bedrock. Overburden soil thicknesses increase in a southwesterly direction to a maximum
thickness of approximately 53 feet bgs and increase in an easterly direction to a maximum
thickness of approximately 88 feet bgs adjacent to Quiggle Brook. The increase in observed
overburden strata thicknesses occurs west to east in this area of the Site and appears to be related
to the easterly sloping limb of a synform fold in the shallow bedrock.

Site Geology - Bedrock
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A review of the historical boring logs logged at the Site indicated that the bedrock litholbgies
correlate well with regional and county bedrock geology descriptions. The shallow bedrock
consists of highly metamorphosed granites and schists on the northern and northeastern portions
of the Site that are intruded by granite pegmatite and altered to gneiss to the west and south of
the Site cap. The gneiss and granite pegmatites make up the deep bedrock defined as the
predominant rock types at depths greater than 225 feet.

The structure of the shallow bedrock on the northern portion of the Site is that of a synform fold
consisting of granite and schist centered in the vicinity of well B-6A-D and extending under
Quiggle Brook. This bedrock fold may also be hydraulically connected to Fish Pond (upgradient
of the Site and serves as a boundary. Surface water samples collected from Fish Pond in the
Remedial Investigation were non-detect). The granite and schist fold appears to pinch out to the
south and southwest of well B-6A-D and transitions to the deeper bedrock at depths greater than
225 feet bgs which consists of a more massive and gently sloping gneiss with associated granitic
pegmatite intrusions.

Due to the rock types, observed small aperture size and low frequency of fracture occurrence, the
deep bedrock below the shallow bedrock weathered zones appears to be a low to very low
transmissive formation which will not yield substantial flows or volumes of water. The primary
recharge area for the bedrock at the Site appears to be the western highlands above the Site with
a potential for limited recharge from Fish Pond along the eastern portion of the Site. The
occurrence of groundwater gradients to the southeast, weathered shallow bedrock occurrence, the
slope of the deep bedrock surface to the southeast and the orientation of the dip in the
fractures/deformation in the shallow bedrock to the southeast indicate that groundwater flow
within this rock unit will be towards Quiggle Brook, which represents the discharge area for the
shallow bedrock aquifer. The fracture orientation and orientation of the fold in the shallow
bedrock also trend in the direction of Fish Pond and its drainage area. The fracture orientation

. (strike) of the deep bedrock also trends toward Quiggle Brook and the frequency and aperture of
bedrock fractures diminish with depth. '

Hvdro,éeologv — Qverburden

The Site is situated between two highland areas that act as groundwater divides and serve as the
natural groundwater recharge areas that provide water to the Site’s aquifers. Groundwater
between these two highland areas discharges to Quiggle Brook, which flows to Crawford Pond.
Groundwater in the overburden till soils to the west of Quiggle Brook flows in an easterly
direction through the Site cap area toward Quiggle Brook. Groundwater to the east of Quiggle
Brook flows in an opposing westerly direction toward Quiggle Brook. The groundwater flow
direction for each of these recharge areas follows the regional topography. Because of the Site
cap constructed over most of the contaminated soils in the overburden, Site groundwater
recharge is predominantly due to the horizontal flows from the western highlands that flow in an
easterly direction across and through the overburden soils beneath the Site cap to Quiggle Brook.
Little if any vertical groundwater recharge via precipitation can occur at the Site due to the cap.
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The measured depth to groundwater in the overburden varies from 15 to 20 feet bgs, and the
water-table surface maps generated for the overburden unit at the Site suggest that much of the
overburden groundwater beneath the Site ultimately discharges to Quiggle Brook. While this
groundwater flow direction is generally true for the shallow overburden soils, variations in the
hydraulic conductivity of the different soil strata that make up the till at the intermediate and
deep soil depths alter the groundwater flow pathways and rates of flow through the till.
Preferential pathways exist in the till and follow the sandy tills across the Site. In addition, the- '
increasing relative density of Site soil strata at depth provide a nearly impermeable barrier
between the overburden aquifer and the underlying shallow bedrock aquifer under static
conditions and acts as a leaky aquifer during higher relative flow conditions. In general, the
shallow overburden is less dense than the deep overburden strata and has higher hydraulic
conductivities and conducts the majority of groundwater flows. The varying content of sand, silt
-and clay in the intermediate and deep overburden till soils varies with depth and location which
results in a variable hydraulic conductivity in the overburden. This heterogeneity of the till soils,
combined with differences in groundwater elevation gradients (related to changes in Site
topography), substantially affects groundwater flow. For much of the Site, the shallow saturated
overburden soils are more transmissive than the intermediate saturated overburden soils. The
intermediate saturated overburden soils are more transmissive than the deep saturated
overburden soils, which are nearly impermeable.

Based on measurements of groundwater elevations, the median hydraulic gradlents range from
0.02 to 0.07 feet/ foot in the overburden, and are dependent on seasonal variations in aquifer
recharge. Under high recharge conditions, observed groundwater gradients range between 0.03
and 0.12 feet per foot. For the shallow overburden, the calculated minimum and maximum
groundwater velocities range between 1.75 feet and 21.9 feet per year. For the intermediate
overburden, the calculated minimum and maximum groundwater velocities range between 0.87
feet and 12.7 feet per year. For the deep overburden, the calculated minimum and maximum
groundwater velocities range between 0.01 feet per year and 0.20 feet per year. Water-table
surface maps constructed from the baseline 2005 pump test groundwater data in the overburden
indicate that groundwater along the east side of the Site continues to discharge to Quiggle Brook.
Along the central portion of the Site the overburden groundwater appears to flow in an east-
southeasterly direction, ultimately discharging to Quiggle Brook within the Union Chemical

property.

A general reduction in the hydraulic conductivity of the overburden was observed to occur with
increasing depth, and altered by varying content of sand, clay and silt. The very dense basal till
layers of the deep overburden strata were found to have properties of a confining layer. The
variations in overburden strata type, density and hydraulic conductivity serve to impede and
redirect groundwater flows to Quiggle Brook, and indicate that preferential pathways of
groundwater flow exist in the till. In general, the overburden groundwater at the Site flows east
toward Quiggle Brook. Though hydraulic gradients indicate a southeasterly component of flow,
lenses and layers of very dense silty clay till and dense clay till that are in contact with the
shallow bedrock on the southern portion of the Site have very low permeability and inhibit
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groundwater flows in the overburden to the south and southeast. These low permeability soils
also create minor mounding of groundwater, which creates an observed northeasterly gradient
for groundwater flow.

Upward vertical gradients exist at the Site along the western banks of Quiggle Brook. Artesian
effects have been observed in overburden and shallow bedrock wells at the Site. The artesian
effects are enhanced by the significant hydraulic gradients produced by the steep slopes at the
Site and the western ridge of the Quiggle Brook drainage area. The artesian or upwelling effect
is further enhanced by a similar gradient and opposing groundwater flow from the eastern ridge
that forms the other side of the Quiggle Brook drainage area. Though downward vertical
hydraulic gradients exist in the saturated overburden, the decreasing permeability of the saturated
tills inhibits the downward vertical migration of groundwater to the shallow bedrock aquifer-
below. Limited-vertical conduits are available for downward flow due to the presence of a
number of Site wells that are screened across the overburden and into the weathered bedrock and
“shallow bedrock at the Site.

Results from the 2005 pump test indicated that the overburden aquifer and the bedrock aquifer
act as separate aquifers with little if any vertical connection to the shallow bedrock. In addition,
the westerly groundwater flow from the east side of Quiggle Brook opposes the easterly
groundwater flow from the Site and the west side of Quiggle Brook and therefore provides an
additional barrier to significant groundwater movement from the Site beyond Quiggle Brook and
enhances the upwelling of both the overburden and bedrock (weathered and shallow)
groundwater to discharge to Quiggle Brook. '

Hydrogeology — Bedrock

The bedrock aquifer at the Site consists of a weathered bedrock zone, a shallow bedrock zone
and a deep bedrock zone. Groundwater flow in the upper weathered portion of the bedrock is
likely similar to that of a well sorted unconsolidated granular deposit. Results from the 2005
pump test indicated that the deep overburden till located above the weathered bedrock acts as a
confining layer with very little if any communication between the overburden and bedrock strata.
In addition, opposing westerly flow from the watershed located east of Quiggle Brook.opposes
the easterly flow from the Site in the weathered bedrock, enhancing artesian groundwater flow
from the weathered bedrock upward to Quiggle Brook. The boring logs indicated that the granite
and schist encountered in the shallow bedrock in several of the borings showed varying degrees
of weathering, were more highly fractured, and were structurally folded. The folding combined
with the higher relative degree of fracturing and differential weathering likely results in a higher
hydraulic conductivity within the shallow bedrock at the Site. The weathered bedrock is the
primary bedrock water bearing zone with comparatively appreciable flows of groundwater
(relative to the substantially less fractured shallow bedrock groundwater flows).

Bedrock: characterized as shallow bedrock is located at depths above 225 feet bgs; lies below the

weathered bedrock; is overlain by a confining layer of dense tills and clays; and has significantly
fewer fractures than the weathered bedrock. Artesian conditions in the shallow bedrock are
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. strongest where the screens of bedrock wells are set at significant depths below the confining silt
and clay tills or granite bedrock. Groundwater gauging results suggest that groundwater flow in
the shallow bedrock at the Site generally follows the topography of the bedrock surface and
flows in an easterly and southeasterly direction towards Quiggle Brook. Constructed
potentiometric surface maps of the bedrock indicate that groundwater along the east side of the
Site continues to discharge to Quiggle Brook. Along the south/central side of the Site,
groundwater flows in a more east/southeasterly direction in the shallow bedrock toward Quiggle
Brook. .

Based on the geology of the Site, the primary conduits for groundwater flow in the bedrock
appear to be along geologic contacts and foliation fractures located primarily within the
weathered granite and schist related to the Site synform fold. In the deeper bedrock beneath the
structural fold, groundwater flow is anticipated to occur within water bearing fractures related to
the geologic contacts between the gneiss and the intruded granite pegmatite at the Site. In these
deeper basement rocks, fractures were recorded to be less frequent. Geophysical logging of the
shallow bedrock in the well borings at the Site identified a predominant northeast-southwest
trend in the strike of fractures, with the southeasterly dip perpendicular to the strike of the
fractures. This observation is applicable to bedrock at depths ranging from the bedrock surface
to depths above 175 feet bgs. The resulting groundwater flow direction in bedrock above the
175 foot bgs depth would be anticipated to be southeasterly. Potentiometric surface maps
generated from bedrock well groundwater elevations that are screened above this depth also infer
that the bedrock groundwater flow would trend southeasterly. At shallow depths, the
groundwater flow will be dominated by the hydraulic gradient which is southeasterly toward
Quiggle Brook.

The northeast-southwest trending fractures in the folded granite and schist are fractures likely
related to the metamorphism, folding and resultant foliation of the rocks. The folded granite and
schists in the shallow bedrock at the Site are believed to make up the primary water bearing unit
of bedrock. Where the bedrock fold transitions to a basement gneiss that is intruded by granite
pegmatite to the west and southwest, the fracture connectivity appears to -decrease and is likely
related to the lack of schistosity in the gneiss and granite pegmatite. Where this transition in
rock type occurs, fracture continuity will decrease and where the continuity exists it is likely
related to changes in bedrock lithology (gneiss to granite pegmatite and vice versa).

Geophysical logging of wells drilled into the deeper bedrock at the Site identified a predominant
northwest-southeast trend in the strike with a perpendicular dip to the southwest of the fractures
* at depths deeper than approximately 175 feet. The strike and dip of the deep bedrock fractures
are 90 degrees out of phase with the shallow bedrock fractures. These fractures in the deeper
bedrock at the Site are located predominantly in the gneiss which is intruded by granite
pegmatites. Geophysical logging identified these fractures as being tiny, non-porous and
associated with changes in lithology. Although fractures were observed during the logging of
the deeper bedrock wells, the ability of these deep bedrock fractures to transmit water was
observed to be limited during high pressure flow meter stress testing and may be minimal due to
the fractures not being connected (dead end) and the compressive weight of the overlying rock

t
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" and overburden which tends to decrease fracture aperture and yield. This finding is similar to

~ other investigations reported in the literature that have shown that the average permeability of

metamorphic and plutonic igneous rocks decreases rapidly with depth. Bromide tracer tests
performed on well ODW at screened intervals of 225 feet to 245 feet bgs suggested groundwater
flows at these depths were below 0.8 feet/year. The combination of rock type change at depth
(gneiss and granite pegmatite instead of quartz mica schist and granite), decreased number of -
fractures, opposing fracture orientations (predominant strike and dip to the southwest), smaller
fracture aperture and lower fracture frequency suggests that a connectlon(s) between the shallow
bedrock fractures and the deeper bedrock fractures is minimal.

Groundwater velocities derived from the 2005 B-6A-D pump test in the shallow bedrock portion
of the aquifer indicated that groundwater flows at 1.8 feet/year and is believed to be indicative of

the likely Site bedrock groundwater velocity.

Nature and Extent of Contaminants in Groundwater

The Conceptual Site Model for the contaminant plumes has been developed for the separate
overburden and bedrock aquifers using contaminant distribution maps, hydrogeologic
characteristic data, and Site geologic data in addition to the results of literature research.
Contaminants in the overburden have separate fate and transport characteristics from those of the
bedrock as both aquifer units are separated by a very dense silty sand till and very dense clay till
layer. However, natural attenuation mechanisms apply to both the overburden and bedrock
aquifers and include dilution from recharge and volatilization.

Though the investigations and results of the remedial actions have focused on the four major

~ contaminants, 1,1 DCA, TCE, DCE and DMF, the other contaminants that have been detected at
the Site have been observed to be generally contained within the 1,1 DCA plume extent in both
overburden and bedrock. Given this relationship, the observations, fate, transport and

- .conclusions for the four major contaminants can also be expected for the other contaminants at
the Site.

Overburden

The results of numerous gauging rounds at the Site have demonstrated that the inferred
groundwater flow in the till generally flows from west-northwest to east-southeast across the Site
and follows preferential pathways. As groundwater migrates east across the Site, groundwater
flow is retarded by the increasingly fine-grained and consolidated nature of the till, and begins to
follow preferential pathways associated with changes in the relative contents of boulders, silts
and clays. Downward gradients in this area and the slowing of groundwater may cause
VOCs/SVOCs to sorb to the organic rich silts and clays of the tills. Groundwater migration in
_ the overburden eventually discharges to Quiggle Brook due to opposing gradients from the
eastern ridge and is retarded from moving past Quiggle Brook by the very dense clays of the till
in central portion of the Site. Due to the very fine-grained and dense nature of the till in this
area, VOC/SVOC contaminants are likely to remain, in part, sorbed to the till matrix. Upward
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gradients observed in monitoring wells likely reflect the confining nature of the till and the head
provided by the western ridge, the eastern ridge and Fish Pond.

The groundwater flow paths defined above describe groundwater movement and provide a
narrative for describing advective transport of contaminants with groundwater flow. However,
in the areas of the Site with the lowest groundwater flow velocities (till with clays and silts),
sorption may be strong enough to negate advective transport entirely and slow the diffusion and
partitioning of the VOCs into the groundwater from the soil matrix. Though this condition
mitigates the migration of the VOC/SVOC contaminant plumes, these sorptive properties of the
overburden soils will likely extend the amount of time required to flush the VOC/SVOC
contaminants from the overburden aquifer and thereby extend the amount of time to achieve the
Performance Standards for the Site. It is likely that the soils upon reaching a maximum
concentration of sorption will undergo desorption as the effects of dilution change the
equilibrium concentrations in the groundwater. Under these conditions, dilution and localized
areas of microbial degradation of the VOC/SVOC contaminants become the most important
attenuation mechanism for pollutants after they reach the water table. Pollutants in groundwater
flowing through porous media tend to become diluted in concentration due to hydrodynamic
dispersion occurring on both microscopic and macroscopic scales. These mechanisms produce a
longitudinal and lateral spreading of a pollutant within the groundwater so that the volume of
groundwater affected increases and the contaminant concentration decreases w1th distance
traveled.

The CSM evaluated the effects of uncontaminated groundwater diluting the VOC/SVOC
contaminant concentrations in the groundwater for time periods between Quarter 1 (Summer
1992) through Q39 (Fall 2008). It was determined that concentrations of dissolved groundwater
VOCs/SVOC:s fluctuated by dilution around a central VOC/SVOC value that represented
groundwater VOC/SVOC concentrations in equilibrium with soil (a generally stable plume),
regardless of soil type. The central VOC/SVOC equilibrium concentration value varied by well
location and period of time as a direct result of the remediation efforts. The active remediation
reduced the maximum observed groundwater equilibrium contaminant concentrations over time.
While dilution rates generally should differ for soil type, the dilution rate differences between
soil types was observed to be small as a result of the overall low groundwater flow rate of the
aquifer. These observed similar dilution effect results remained consistent during the pre-
remediation and post-remediation periods which indicates that a representation of the maximum
dissolved contaminant concentration in groundwater in equilibrium with soil can be achieved
over long contact periods and that these long contact periods occur during periods of seasonal
stagnant groundwater flows or in an aquifer that has consistent low flow conditions. The
observed limited effects of dilution suggest that though the concentrations of VOC/SVOC
contaminants at the Site can be affected by the seasonal variations of recharge in the overburden
aquifer, the resultant overall reduction if any in the observed groundwater equilibrium
concentrations indicate that transport of the contaminants by advective flow is intermittent. A
review of the effects of dilution indicated that the dissolved VOC/SVOC plume in the
overburden is stable and is neither expanding nor contracting at this time.
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Overburden groundwater velocities were calculated using the range of historical seasonal
hydraulic gradient values and the hydraulic conductivity values derived from the 2007
overburden slug tests. Groundwater velocities for the shallow overburden ranged from 4.3
feet/year to 21.9 feet/year; for the intermediate overburden 0.87 feet/year to 12.7 feet/year; and
for the deep overburden 0.04 feet/year to 0.20 feet/year. The range in calculated velocities
decreasing with depth indicates a variable nature of groundwater flows related to Site geology
with likely preferential flow pathways for groundwater in the overburden.

To determine the rate of horizontal advective flow through overburden soils, retardation factors
were developed in the CSM for the four primary Site VOCs/SVOCs that included DMF (1.26),
1,1 DCA (2.75), DCE (2.59), and TCE (5.24). Calculated contaminant flows by advection
through the shallow overburden ranged between 0.2 feet/year and 12.0 feet/year; through the
intermediate overburden 0.1 feet/year and 10.1 feet/year and through the deep overburden less
than 0.03 feet/year. The range in flow velocities were contaminant dependent and were
generally slower with increasing depths and in areas where the very dense and dense silt and clay
tills are located. In addition to the calculated minimum and maximum advective flows by
contaminant type, the time for transport to the discharge point (Quiggle Brook) was also
calculated and varied by the distance from Quiggle Brook. Times for contaminant travel to the
discharge point in the overburden ranged between 4-22 years for DMF; 10-53 years for 1,1
DCA; 9-48 years for DCE; and 18-97 years for TCE. .

A biodegradation screening was also conducted from natural attenuation data collected since
Q31. The central and eastern portions of the remediation area showed limited to adequate
evidence of biodegradation. Areas with evidence of biodegradation typically had higher
dissolved concentrations of VOCs/SVOCs, lower hydraulic conductivities, and were located in
areas with relatively more dense silt and clay tills. (

In addition to an evaluation of the advective transport mechanisms at the Site, rates of decay
were calculated for the attenuation mechanisms using a first order rate equation and data from
Q28 to Q37 and Q39 for overburden. Q39 VOC/SVOC dissolved groundwater contaminant
concentrations were combined with the sorption coefficients to determine the total amounts of
VOC/SVOCs at the Site. The calculations were based on the average concentrations of
VOCs/SVOCs that can be left in the soils and still meet the groundwater cleanup levels. While
the concentrations of VOCs/SVOCs remaining in the soils for purposes of this calculation also
meet the soil cleanup levels, these concentrations are assumed to represent the concentration of
VOCs/SVOCs remaining in the soils that will be available to groundwater (water-soil contact) -
and still have the ability to desorb or partition to groundwater. Due to the dense nature of the
silty sand and clay tills to which most of the VOCs/SVOC:s are likely sorbed at the Site, there
may be volumes of overburden soils in which there are concentrations of VOCs/SVOCs that are
not available to groundwater and therefore permanently sorbed. This is based on the hypothesis
that most low solubility organic contaminants can never be completely flushed from a soil matrix
because some volume of the contaminant becomes almost irreversibly bound to the organic
matter in soil. The longer a contaminant has been surface-adsorbed within a soil matrix, the
more the contaminant will diffuse into the micropores of the soil surface, moving away from the
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surface and into the particle interior. This aging process retains the contaminant molecules in

~ remote sites within the solid particle rendering it less accessible to biological, chemical and
physical changes and leaving the compound less available for desorption and partitioning to
groundwater. Some literature indicates that after as little as 1 to 10 years a fraction of the
contaminant mass will no longer be available for desorption from soil (for example, see Eugene
Weiner’s Application of Environmental Chemistry, 2000).

The decay rates calculated were used to determine the length of time required to meet
groundwater cleanup levels. Decay rates for the overburden were 14 years for DMF; 107 years
for 1,1 DCA,; 20 years for DCE; and 13 years for TCE. Differences between the times for
contaminants to arrive at the discharge point (Quiggle Brook) through advective flow and the
calculated rates of decay are attributed to the other prlmary attenuation mechanisms of
biodegradation and dilution.

Bedrock

Weathered bedrock overlies the surface of the shallow bedrock with a maximum thickness of
approximately five feet below the confining layer of overburden dense silt and clay tills. The
highly weathered horizon has been categorized as a fine to medium sand in some of the boring
logs, providing a comparatively more porous transport pathway relative to the underlying
bedrock. Groundwater flow in the weathered rock is anticipated to follow the slope of the
bedrock surface and migrate east and southeast towards Quiggle Brook. The upward gradient
conditions observed on the eastern portion of the Site will likely cause a corresponding upward
migration of VOC/SVOC contaminants from the weathered bedrock to the discharge pomt
Quiggle Brook.

Shallow bedrock is defined as being below the weathered bedrock and approximately 110 to 225
feet bgs. Core logs from several of the shallow bedrock wells indicate that the upper 15 to 50
feet of the bedrock is moderately fractured. Numerous horizontal to subhorizontal fractures were
noted in the upper cores, with a general decrease in fracture frequency and aperture with depth.
Steeper dips and joints were observed in deeper core samples, such that groundwater migrating
under downward gradients on the western and central portions of the Site would likely move

- through the weathered bedrock layer and would likely flow down dip and to a lesser degree
along the strike of the fractures. As with the overburden and weathered bedrock, the upward
gradients that occur along the eastern portion of the Site, adjacent to Quiggle Brook, will limit
the downward and eastward migration of the contaminants in the shallow bedrock. Evidence of
artesian conditions is commonly observed in shallow bedrock monitoring well B-12A-D, located .
adjacent to the brook. These artesian conditions are likely the result of the steep hydraulic
gradient from the western ridge opposing groundwater flows from the eastern ridge and the
confining nature of the clayey till overlying the bedrock. Water from Fish Pond is likely
hydraulically connected with the bedrock at the Site via the same small aperture fractures
observed in the Site bedrock and may result in further dilution of the VOC/SVOC contamlnants
as they discharge to Quiggle Brook.
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Based on available cross sections and boring logs, bedrock wells B-6A-D and B-8A-D are
screened within, or adjacent to, the weathered quartz mica schist bedrock and are hydrauhcally
connected within the boundaries of a structural fold. The comparatively transmissive layers of
weathered bedrock and the screening of well B-6AD within the lower base of the fold in
particular make the area around well B-6A-D a natural pooling location for VOC and SVOC
contaminants. While the geological fold is likely to have provided an area for the accumulation
of VOCs/SVOC:s in the Site bedrock aquifer, the fold appears to pinch out to the west and south
from well B-6AD. The structural fold likely terminates between well NBW and well B-8A-D to
the west and in close proximity to well B-8AD. The effect of this pinching out has been that
dispersion of contaminants has occurred within this fold while nearly precluding the migration of
the VOC/SVOC contaminants to the south and west outside of the folded region. The pinch out
has created a dead end for groundwater flow within the fold with very slow VOC/SVOC
concentration reductions in wells B-6A-D and B-8A-D as groundwater flows are limited to these
wells (between 0.6 feet/year and 1.8 feet/year). The dead end effect of the pinch out has also
inhibited significantly elevated concentrations of VOCs/SVOCs (greater than 10 to 100 times the
cleanup levels) from migrating in the bedrock down-gradient to the south and west of this area.

While preferred pathways in the bedrock fractures may provide conduits for small volumes of
VOC/SVOC contaminated groundwater to migrate from the contaminated areas of the weathered
bedrock and the quartz mica schist structural fold to down-gradient portions of the bedrock, the
Q30 through Q39 data do not indicate that the bedrock aquifer contaminant plume(s) as a whole
have migrated vertically into the bedrock or horizontally beyond their respective inferred plume

_area(s) over the seven year time period since Q30. Therefore, the dissolved VOC/SVOC
bedrock contaminant plume is considered stable and neither expanding nor contracting. The
installation of additional bedrock monitoring points (NBW-U and NBW-L) has expanded
knowledge of the plume area(s) and therefore the inferred plume area(s) that were shown on
figures presented in the Q30 through Q39 reports changed, however these changes are the result
of additional cross gradient well coverage and not likely attributable to an actual expansion of
the contaminant plume area. ~ '

Sorption in bedrock plays a smaller role in contaminant transport processes than in the
overburden but the effects of dilution on contaminant equilibrium concentrations in the bedrock
aquifer are similar to those observed in the overburden. Dilution factors in bedrock were found
to be similar to those in the overburden.(between 1.2 and 2.6). It was also observed that
concentrations of dissolved groundwater VOCs/SVOC:s fluctuated by dilution around a central
VOC/SVOC value that represented groundwater VOC/SVOC concentrations in equilibrium with
soil (a generally stable plume), regardless of the rock type. For the Site the central VOC/SVOC
equilibrium concentration value varied by well location and period of time as a direct result of
active remediation which reduced the maximum observed groundwater equilibrium contaminant
concentrations over time. Although dilution rates generally should differ in the rock due to the
number of fractures, fracture size, apertures etc., the dilution rate differences between Site rock.
types was observed to be small as a result of the overall low groundwater flows in the bedrock
due to the small number, size and poor connectivity of the fractures in the bedrock aquifer. The
observed limited effects of dilution suggest that though the concentrations of VOC/SVOC
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contaminants in the bedrock at the Site can be affected by the seasonal variations of recharge,
however the resultant overall reduction, if any, in the observed groundwater equilibrium
concentrations indicate that transport of the contaminants by advective flow in the bedrock
aquifer is minimal. A review of the effects of dilution indicated that the dissolved VOC/SVOC
plume in the bedrock aquifer is stable and is neither expanding nor contracting.

Groundwater velocities were calculated using the range of historical seasonal hydraulic gradient
values and the hydraulic conductivity values derived from the 2005 pump tests and from the
1989 pump test. Calculated bedrock groundwater velocities were found to be very low and
ranged from 0.6 feet/year within the fold to 15 feet/year outside of the fold. The range in
calculated velocities shows the variable nature of potential groundwater flows through the
bedrock, however these slow groundwater velocities help to explain the observed effect that the
structural fold beneath the Site has had on trapping and slowing contaminant migration in the
shallow bedrock. :

The rate of advective flow through the bedrock was estimated conservatively and therefore was
not related to retardation factors. Due to the effects of dispersion, maximum calculated
contaminant flows by advection through the bedrock are believed to be at half the rate of the
above calculated maximum groundwater flows and range between 0.3 feet/year in the fold to 7
feet/year outside of the fold, with an average of 3.5 feet/year. During periods.of slower
groundwater flow in the bedrock aquifer, diffusion is expected to play a more important role in
contaminant transport than advective flow with resultant slower contaminant migration
velocities.

A bioattenuation screening was conducted using groundwater data collected from Site bedrock
wells. The screening indicated that evidence of reductive dechlorination was adequate for well
B-6-AD, limited for wells B-5-AD, B-12-AD, B-8-AD, and B-15-D, and inadequate for well B-
4BD. Areas with evidence of biodegradation typically had higher dissolved concentrations of
VOCs/SVOCs, lower hydraulic conductivities, and were located within the structural fold.

In addltlon to an evaluation of the advective transport mechanisms at the Site, rates of decay
were calculated for the applicable attenuation mechanisms using a first order rate equation and
data from Q14, Q24, and Q 34 for the bedrock. The decay rates calculated were then used to
determine the length of time required to meet the cleanup levels for the Site. Decay rates for the
shallow bedrock were 7 years for DMF; 345 years for 1,1 DCA; 30 years for DCE and 12 years
for TCE.

Deep bedrock is defined as the bedrock located greater than 225 feet bgs and consists of gneiss
that is intruded by granite pegmatites. Geophysical logs have also indicated that limited
groundwater flow exists at these depths and that fracture frequency of (7.1/ 100 feet) and

. aperture size decrease due to overlying lithostatic pressures. Fractures related to the intrusions in
this rock are likely more discontinuous and not interconnected, and thus limit the ability of the
rock to transmit significant volumes of groundwater.
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A tracer test performed at well ODW-L was used to determine the transmissivity and flow of the
deep bedrock. The results indicated that groundwater flows at a rate of 0.03 feet/year to 0.2
feet/year in the deeper bedrock. Thus, under non-pumping conditions migration of the
VOC/SVOC contaminant plume is believed to be limited by the number, size and transmissivity
of fractures in the deep bedrock. Very limited migration of contaminants is likely to occur in the
deep bedrock where very little connection exists (if any) to the shallow bedrock.

The presence of low concentrations of VOCs in well ODW-L indicates that this well was
minimally connected to the contaminant plume at the Site under pumping conditions where
groundwater with a high concentration of VOCs was able to provide dissolved concentrations for
migration under a strong -gradient; however, it is more likely that the detected contaminants in
this well are the result of a connection to the fractures where ODW-U is screened via the well
annulus. Well ODW was used as a water supply well for the former Union Chemical Company
facility up until 1985. The ODW well was constructed by the facility as an open borehole
(approx 6 inches in diameter) in the bedrock from a depth of approximately 69 feet bgs to 300
feet bgs. Wells ODW-U and ODW-L were installed within the open borehole of well ODW in
June 1992 using PVC well materials and grout to create two separate sampling wells with well
screens at two separate fracture zones separated by the injected grout within the open borehole of
well ODW. Contaminants drawn into the fracture zone of shallow bedrock fractures (the well
screen for ODW-U is located at approximately 175 feet bgs) during pumping for the historical
facility operations could have been sufficient to also draw low concentrations of VOCs into the
vicinity of the deep bedrock fractures represented by well ODW-L or via leaks between the
annulus and casing of well ODW. If there is a hydraulic connection present between shallow
and deep bedrock, it is likely a direct connection to the fractures at shallow depths (well ODW-
U) or to discontinuous fractures in the vicinity of ODW-U that were impacted by dilute VOC
concentrations resulting from the historical pumping activities of the facility which were
conducted over the full depth (300 feet) of well ODW up until 1985. It is believed that the
pumping of groundwater from well ODW by the former facility concurrently with a condenser
leak and deep well injection (also from the facility) which released high concentration
VOCs/SVOCs to well OPW is the cause of the VOC contamination in the bedrock aquifer and
the fractures of the bedrock at the Site. A hydraulic connection from well OPW to well ODW
was confirmed by the 2005 pump test. It is-likely that under static low groundwater flow
conditions the groundwater flow traveling south-southeast through bedrock will not transmit
high concentrations of VOCs. This is likely due to the limited ability of the rock to transmit
significant volumes of water and poor hydraulic connectivity of the shallow and deep bedrock
fractures to the high concentration VOC/SVOC source areas.

Given the strong role that diffusion plays over other contaminant transport mechanisms under
very slow groundwater velocities, it is expected that the southernmost concentrations of
VOCs/SVOCs dissolved in the bedrock groundwater would meet the VOC/SVOC groundwater
cleanup level for DCA (5 ppb) established for the Site within approximately 35 feet to 50 feet
horizontally down-gradient of well ODW. The horizontal distance from well ODW to the down-
“gradient property line is approximately 250 feet to the South.
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4, Restoration Potential‘

A number of remedial technologies have been aggressively implemented at the Site over the past
20 years including off-Site disposal of approximately 2,500 55-gallon drums and 28 tanks with
their contents; the decontamination, demolition and off-Site disposal of the original Site
buildings; and the operation of a soil and groundwater treatment plant that removed
approximately 9,500 pounds of VOCs from the Site’s subsurface. The most recently applied
remedial technologies for Site groundwater were chemical oxidation treatment using
permanganate (1998-2000); an attempt to enhance the biological degradation within a reducmg
environment via carbon additions to the subsurface (2001-2002); and chemical oxidation
treatment using hydrogen peroxide (2005).. Sufficient VOC/SVOC contaminant mass reduction
has been achieved for closure of the unsaturated and upper strata saturated soils at the Site.
Significant reductions in VOC/SVOC contaminant concentrations in groundwater have also been
achieved.

The VOC/SVOC contaminant concentrations appear to have stabilized at the Site; however,
seasonal patterns in the contaminant concentrations at individual wells have also been observed.
VOC/SVOC concentrations have generally been observed to be comparatively higher in most
areas of the Site during time periods when the groundwater table is depressed (during the fall
season) and lower when the groundwater table is elevated (during the spring season). This well
specific trend indicates that the overall volume of VOC/SVOC contaminants present in the
groundwater and sorbed to the saturated soils is likely to be stable. The changes in the reported
contaminant VOC/SVOC concentrations during the spring and fall seasons can be attributed to
changes in the volume of available recharge water to the Site subsurface which has a fixed mass
of VOC/SVOC contaminants.

Based on the observed declining trends in the VOC/SVOC contaminant concentrations at the
Site, the VOC/SVOC contaminant plumes appear to have stabilized. The low permeability
conditions in the subsurface and the resultant low groundwater velocities further limit or retard
the movement of the residual VOCs/SVOCs at the Site. The limited VOC/SVOC plume
migration that has been observed at the Site since the conclusion of the carbon additions in 2002
and over the assessment history of the Site (1982 to the present), indicates that such factors as
advection and hydrodynamic dispersion are likely being retarded by the low permeability and
low transmissivity of the clay, till, and bedrock formations at the Site. These subsurface
properties will also result in a much greater time period required for the Site VOC/SVOC
contaminants to reach Quiggle Brook, the receptor of primary concern, and will also result in
additional time for natural attenuation of the VOC/SVOC contaminants to occur at the Site. As
discussed above, VOCs have not been detected in Quiggle Brook since Fall 1998.

At this time it is estimated that approximately 420 pounds of the four primary contaminants
(DCA, DCE, TCE, and DMF) remain in the subsurface at the Site. Attempts to further reduce
VOC/SVOC contaminant concentrations at the remaining hot spots via chemical oxidation could
not achieve the target cleanup levels due to the limited permeability of the-overburden and
weathered bedrock formations. Carbon source additions proved successful in creating and/or
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returning the Site to a reducing environment; however, evidence that the reducing environment
accelerated the biodegradation of the primary contaminants, to the extent that this technology
could achieve a timely, near future cleanup of the Site were not observed. The 2005 bedrock
pump test with subsequent hydrogen peroxide additions proved successful in gaining hydraulic
control over the bedrock aquifer of the Site, confirming hydraulic connections that exist solely
within the bedrock under pumping conditions, and reducing groundwater VOC/SVOC
concentrations in individual bedrock monitoring wells. However, evidence that hydrogen
peroxide and pumping can oxidize sufficient volumes of VOCs to the extent that this technology
could achieve a timely, near future cleanup of the Site were not observed. The implementation

- of these in-situ chemical oxidation and enhanced biodegradation options combined with
groundwater pump and treat further demonstrated the limited effectiveness of any fluid based
remediation technology alternative at the Site to remediate the groundwater. Previous
contractors also applied vacuum extraction, groundwater pump and treat and heated air injection
based remediation technologies at the Site. These remedial approaches met.the 1990 ROD
cleanup levels set for the unsaturated soils. Groundwater pump and treat has been applied
extensively to the overburden, weathered bedrock and bedrock aquifers with limited
effectiveness.

Each of these remediation technologies were limited by the geology/hydrogeology of the Site.
The very dense till units in the overburden with their substantial thicknesses have very low
permeability and high sorptive capability. Therefore, the tills will not transmit very much water
nor will the tills transmit much air through the available particle void spaces which are very
small. Due to their high sorptive nature, the tills will be very slow to release adsorbed
VOCs/SVOCs due to the strength of their surface area bonding potential. The presence of
preferred pathways through the overburden will also reduce the effectiveness of any remedial
technology since the application of mechanical, fluid and media driven technologies will also
followthese paths of least resistance. The weathered bedrock and bedrock aquifers exhibit poor
transmissivity and connectivity of bedrock fractures. In addition, the bedrock fractures are low
in number and small in size. Therefore, adding treatment media or reversing groundwater flows
is largely ineffective in the bedrock aquifer.

The calculated time it will take for the overburden to achieve the groundwater cleanup levels are
as follows: ’

- Dimethylformamide (DMF) 14 years

- 1,1 dicholoroethane (1,1 DCA) 107 years
- Cis 1,2 dichloroethene (DCE) 20 years

- Trichlorothene (TCE) 13 years

The calculated time it will take for all areas of the bedrock to achieve the groundwater cleanup
levels are as follows: '
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- Dimethylformamide (DMF) 7 years

- 1,1 dicholoroethane (1,1 DCA) 345 years
- Cis 1,2 dichloroethene (DCE) 30 years

- Trichloroethane 12 years

5; Cost Estimates

Cost estimates were developed for containment remedial alternatives as no alternatives were
identified that could restore the groundwater within a reasonable timeframe. The cost estimates
used EPA guidance that states that net present worth costs estimates are to be made for 30 years
using a 7% discount rate. These costs are likely to be exceeded as aquifer restoration is likely to
take approximatély 345 years. At this time, there are no technologies that could potentially
restore the bedrock and overburden aquifers within a reasonable time frame.

Estimated costs were developed for the retained remedial alternatives: long term monitoring; in-
situ chemical oxidation with soil mixing; in-situ electrical resistance heating, and a no action
alternative. The costs for both active alternatives included pre-design fieldwork, design,
installation, and then operating each for thirty years.

The net present worth estimate for the long term monitoring was approximately $322,370 over a
thirty year period. The net present worth estimate for in-situ chemical oxidation with soil mixing
was approximately $9,340,000 over a thirty year period. The net present worth estimate for in-
situ electrical resistance heating was approximately $15,960,000 over a thirty year period.

G. SUMMARY OF SITE RISKS

The Site is located on Route 17 in Hope Maine. The area along Route 17 is zoned Business
Transition District 3, which allows business and service uses, as well as retail use of buildings
smaller than 15,000 square feet that are consistent with the residential and rural character of the
Town. All properties in the area around the Site rely on private water supply wells. With the
significant reduction in contamination in the soils and groundwater, there have been discussions
with the Town of Hope about redevelopment of the Site. It is therefore likely that the Site will
‘be occupied for commercial or residential use at some time in the future. The following section
provides an evaluation of risks to human and ecological receptors based on recent data collected
and current and future use scenarios for the Site.

1. HUMAN HEALTH RISK

Human health and ecological risk assessments were prepared for the Site during EPA’s initial
investigation. The human health risk assessment considered risks associated with contaminants
detected in groundwater, surface and subsurface soils and surface water. Both carcinogenic and
non-carcinogenic risks were evaluated. At the time of the initial investigation, future residential
consumption of groundwater at the Site was the only exposure pathway that represented a risk
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above EPA target levels. Important contributors to this risk included the solvents TCE, 1,1-
DCE, and 1,1-DCA. Cleanup goals were established in the 1990 ROD for all contaminants
based upon federal and state drinking water standards. The most recent groundwater data shows
that cleanup levels are exceeded for 1,1-DCA, cis-1,2-DCE, trans-1,2-DCE, TCE, 1,1-DCE,
vinyl chloride, and MEK. The 2012 Five-Year Review reaffirmed that future ingestion of
groundwater remained an unacceptable risk. Because the Site is undeveloped, no one is using

the groundwater, and the Site property is held in receivership by the MEDEDP, there is no present
* human health risk at the Site. The consumption of contammated groundwater at the Site,
however, continues to pose a future risk.

In 2002, EPA published guidance® on evaluating the vapor intrusion pathway from the
volatilization of solvents adsorbed onto soil or dissolved in groundwater. In 2006, EPA’s
laboratory completed an analysis of shallow groundwater samples. Using the 2002 guidance,
EPA could not rule out the potential for a vapor intrusion pathway and the 2007 Five-Year
Review stated that prior to the property being redeveloped, the potential vapor intrusion pathway
would need to be addressed. .

More recently, EPA has issued new toxicity values for TCE and PCE, as well as new vapor
intrusion screening levels for multiple chemicals. The vapor intrusion screening levels can now
be calculated using EPA’s Vapor Intrusion Screening Level (VISL) calculator spreadsheet”.
This calculator considers the target cancer and non-cancer risk levels and the receptor type to
either residential or commercial/industrial exposures. In addition, the groundwater temperature
can be changed from the default 25 °C to a site-specific groundwater temperature. To update the
screening levels for residents and workers, the VISL calculator was set to a cancer risk level of
10™* (the maximum acceptable cancer risk level at Superfund sites), a Hazard Quotient (HQ) =1
(the maximum acceptable non-cancer risk at Superfund sites) and the site-specific groundwater
temperature of 12 °C. Table 7 presents the maximum concentrations detected in the overburden
in 2012 and the cancer and non-cancer risks via the vapor intrusion pathway.

> OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and
Smls (Subsurface Vapor Intrusion Guidance)”, November 2002, EPA530-D-02-004
® The VISL calculator and other technical documents are available at http://www.epa. gov/oswer/vapormtrusnon/

46


http://www.epa.gov/oswer/vaporintrusion

UNION CHEMICAL COMPANY SUPERFUND SITE - RECORD OF DECISION
AMENDMENT
PART 2: THE DECISION SUMMARY

TABLE 7 UPDATED VAPOR INTRUSION PATHWAY SCREENING LEVELS

Contaxﬁinant Maximum . o
Concentration | Monitoring - VI VI Hazard
in 2012 Well Carcinogenic Risk
(ng/L) . ~ Risk
1,1-DCE 58 B-12B-1 - No IUR 0.18
trans-1,2-DCE 700 P-20 . No IUR 1.1
cis-1,2-DCE 1220 P-20 No IUR No RfC
1,1-DCA 1750 B-12B-I 1.5x10™ No RfC
MEK 1060 B-9A-1 No IUR 2.5x10™
TCE 98 P-20 47x10° 9.8
ethylbenzene 154 B-12B1 23x 107 22x10°

IUR: Inhalation Unit Risk
RfC: Reference Concentration

The updated results indicate that the maximum detected concentrations exceed the vapor
intrusion carcinogenic risk for residents for 1,1-DCA and non-carcmogemc risks for residents for.
trans-1,1 -DCE and TCE at the maximum acceptable risks of 10™* and HQ = 1, respectively.

While there is no current residential risk because the Site is currently undeveloped there is a
potential future risk should structures be built on the property. . Based on the updated TCE
toxicity value, the maximum TCE concentration would also create risk for commercial workers.
Future residential or commercial exposures will be prevented through the use of institutional
controls that will require appropriate vapor barrier or remediation technology in any future
buildings on the Site.

Screening levels are not presented for PCE, vinyl chloride, and total xylenes as these
contaminants were not detected in the overburden groundwater which would act as the source for
the vapor intrusion pathway.

2. RISK TO ENVIRONMENT

' An environmental assessment was conducted in 1989 for the Site that incorporated the results of
the wetlands assessment and RI field sampling activities performed. Overall, this environmental
assessment concluded that, while significant hazards did not exist, potential impacts could occur
to the wildlife population at the Site if they came in direct contact with the contaminated soils,
sludge, and facilities. Finally, this assessment concluded that the organic and inorganic
contaminants observed in Quiggle Brook would not adversely affect the benthic organisms in the
Brook. With the removal of the facilities and the remediation of the soils and sludge in
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accordance with the 1990 ROD implemented remedy, the risk to environmental receptors was
further reduced. -

As part of the Five-Year Review process, ARARs, exposure pathways, and changes in toxicity
have been reviewed. Neither the 2007 nor the 2012 Five-Year Review identified any new
ARAR or exposure pathway relative to environmental receptors. The change in the TCE toxicity
value does not affect the environmental risk since it is not detected in Quiggle Brook
(Additionally, there are no freshwater Maine Statewide Water Quality Criteria for the organic
compounds present in the groundwater plume).

H. REMEDIATION OBJECTIVES

The 1990 ROD developed the following eight remedial action objectives to address
contamination at the Site:

1. Prevent further leaching and migration into the groundwater of contaminants in the soils
on the Site, by removal and treatment of contaminants above specific concentrations
throughout the Site.

2. Provide rapid restoration of the contaminated groundwater throughout the Site, to
concentrations that will protect current and future users, as well as natural resources (i.e.,
wildlife) that come into contact with the contaminants contained within the groundwater.

3. Protect off-site groundwater and surface waters (particularly Quiggle Brook) by
- preventing further migration of the contaminated on-site groundwater.

4. Prevent ingestion or absorption of contaminants (particularly dioxins) contained within
the incinerator equipment remaining on the Site.

5. Prevent inhalation of friable asbestos from the Still Building.

6. Remove all existing structures located on the Site to allow for the cleanup of
contaminated soils found throughout the Site.

7. Remove all other contaminated materials from the facilities so that the Site will be
suitable for all potential future uses.

8. Further evaluate and, if necessary, minimize and/or mitigate any potential risks to public

health and the environment from potential soil impacts due to contaminants which were
previously emitted from the UCC Site incinerator.

All RAOs, except the second one above, have been achieved through the demolition of the
facilities, implementation of the soil vapor extraction system, monitoring of off-site soils, and
active remediation of the groundwater (thereby preventing migration of contaminants to Quiggle
Brook). The remedial action objective not achieved was the rapid restoration of the
contaminated groundwater throughout the Site. Because of the technical impracticability of
restoring the groundwater (see Section F above for a discussion of the technical impracticability
determination), the remedy will no longer require rapid restoration of contaminated groundwater
throughout the Site; instead, EPA is replacing that remedial action objective with two new
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objectives to address the remaining groﬁndwater contamination and possible exposure pathways.
These are as follows: ‘

1. Prevent ingestion of groundwater from the overburden and bedrock aquifers that exceeds
groundwater cleanup levels; and

2. Prevent exposure to contaminants that could pose an inhalation risk to future users of the
Site. '

The December 2009 Conceptual Site Model Report concluded that contamination at the Site is
generally stable and slowly declining with low migration potential off-site, and also provided an
initial evaluation of the feasibility of in-situ and ex-situ technologies to address remaining
groundwater contamination in light of specific conditions described above. The January 2011"
Technical Impracticability Evaluation Report provided a more detailed description and analysis
of three alternatives to reduce risk's from exposure to contaminated groundwater and these
alternatives are presented below.

L DESCRIPTION OF REMEDIAL ALTERNATIVES EVALUATED

Three remedial alternatives were evaluated in the January 2011 Technical Impracticability
Evaluation Report and are presented below as Alternatives 2, 3, and 4. Alternative 1, No Further
Action, is required under CERCLA to be evaluated for comparison purposes and it was included
in the June 2013 Proposed Plan that announced EPA’s recommended approach for the Site.

Alternative 1: No Further Action

This alternative is developed as a baseline for comparison to other cleanup alternatives. The

" purpose of the No Further Action alternative is to evaluate the overall human health and
environmental protection provided by the current remedy at the Site in its current state without
any continued work at the Site. Under this alternative, no further active cleanup activities,
periodic monitoring, environmental deed restriction, or Five-Year Reviews would be required.
Reduction of toxicity and volume of groundwater contamination would continue through natural
processes, including chemical degradation, dispersion, and adsorption. It would be unknown if,
or when, cleanup objectives would be met under this alternative. The estimated total present
value cost of this alternative is $0.

Alternative 2: Technical Impracticability Walver, Long-Term Monitoring and Institutional
Controls

Alternative 2, the selected alternative in this amended ROD, addresses the remaining
contamination in groundwater and attains the RAOs as follows:
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e The requirement for rapid restoration of contaminated groundwater throughout the entire
Site through an active groundwater pump-and-treat system to attain groundwater cleanup
levels within a reasonable timeframe is amended by invoking a technical impracticability
waiver of the requirement to meet federal and state groundwater standards (identified
above as the federal MCLs and non-zero MCLGs, Maine Primary Drinking Water
Standards, and Maine MEGs) pursuant to CERCLA § 121(d)(4) because Site-specific
hydrogeological and contaminant conditions limit the availability of an advantageous
remedial technology. This waiver will be applied to the portion of the Site where
groundwater contamination remains in the overburden and bedrock aquifers.

¢ Long-term monitoring, as required in the 1990 ROD, will be adjusted to support this
technical impracticability waiver approach. Long-term monitoring will be used to track
the location of groundwater contamination and confirm it remains within the TI Zone,
and to track the continued reduction of toxicity and volume of contaminants through
natural processes. '

¢ Institutional controls, as required in the 1990 ROD, will be adjusted to support this
technical impracticability approach by requiring: (A) an environmental deed restriction
on the Site property to, at a minimum, (1) prohibit the use of groundwater, (2) ensure
access for monitoring and oversight, (3) prohibit activities that interfere with the remedy
and on-site monitoring equipment, and (4) require the application of appropriate vapor
barrier or remediation technology in any future buildings on the Site property; and (B) an
environmental deed restriction or other mechanism to limit the use of properties adjacent
to the Site, as deemed necessary by EPA based on new information, including but not
limited to the development of properties adjacent to the Site or movement of the leading
edge of either plume.

Consistent with the 1990 ROD, the 2013 AROD will continue to require long-term operation and
maintenance of the monitoring wells, and Five-Year Reviews. :

Groundwater and surface water would be monitored at locations that would adequately represent
overburden and bedrock aquifers and Quiggle Brook. The monitoring will enable EPA and
MEDERP to track contaminant concentrations within the plumes and along the plume boundaries.
Such tracking will help EPA and MEDEP to confirm the plumes are not expanding, and to
monitor the primary ecological receptor, Quiggle Brook, for evidence of impacts from the
plumes. EPA anticipates utilizing the existing well network at the Site for this long-term
monitoring program. In the future, however, EPA will adjust the extent of the well network, as
necessary, based on new information, including but not limited to the development of properties
adjacent to the Site or movement of the leading edge of either plume, with new wells along the
perimeter of the Site or any other location.

Although this alternative waives groundwater cleanup standards, it is expected that natural
processes in the soils and bedrock will reduce concentrations of contaminants to cleanup levels
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over time. Because it is projected that it will take more than 300 years for the bedrock to achieve
the cleanup levels, env1ronmental deed restrictions will be required to ensure that human health
is protected. :

The estimated total present value cost of implementing this alternative over 30 years is $322,370.
Alternative 3: In-situ Chemical Oxidation with Soil Mixing

In-situ chemical oxidation (ISCO) would be used to reduce the remaining contamination in four
-areas of the saturated soils and bedrock where contaminant concentrations are at least one order
of magnitude greater than adjacent areas. A chemical oxidant, such as permanganate, would be
introduced into the soils using soil mixing techniques. While previous ISCO attempts between

1997 and 2000 significantly decreased contamination levels, the efforts were unable to reduce
contaminant concentrations down to cleanup levels in these areas because of the sorptive
properties of the contaminants and the limited permeability and transmissivity of the soils and
bedrock. To help overcome the limited permeability and transmissivity, soil mixing techniques
would be used in the saturated soils to more effectively distribute the chemical oxidant. This soil
mixing technique, however, is limited in that it cannot be applied to contaminated groundwater
in the bedrock

Because this alternative would not shorten the 300 plus year timeframe to restore the
groundwater in bedrock to cleanup levels, this alternative would also require a technical
impracticability waiver of groundwater cleanup standards (identified above as the federal MCLs
and non-zero MCLGs, Maine Primary Drinking Water Standards, and Maine MEGs) and

" institutional controls to ensure that human health is protected. Five-Year Reviews would also be
a required component of this alternative.

The estimated total present value cost of 1mplement1ng this alternative over 30 years is
- $9,340,000.

Alternative 4: In-Situ Electric Resistance Heating

In-situ electric resistance heating (ERH) would be used to reduce the remaining contamination in
the saturated soils. ERH consists of placing electrodes in the contaminated areas of the saturated
soils and then applying an electric current to the electrodes to heat the soils to a temperature
above the boiling points of the contaminants. Operation of the electrodes would promote
evaporation, transformation via hydrolysis, and potential destruction of the volatilized
contaminants. The volatilized contaminants and steam would be brought to the surface for _ -
treatment via a soil vapor extraction system, such as the one used previously at the Site from
1996 to 1998, to attain the cleanup levels in the unsaturated soils.

This technology is effective in any type of soil, but is not effective in the metamorphic and

igneous bedrock present at the Site. Consequently, as with Alternative 3, ERH would not
shorten the 300 plus year timeframe to restore the groundwater in bedrock to cleanup levels, and
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therefore this alternative would also require a technical impracticability waiver of groundwater
cleanup standards (identified above as the federal MCLs and non-zero MCLGs, Maine Primary
Drinking Water Standards, and Maine MEGs) and require institutional controls to ensure that
human health is protected. Five-Year Reviews would be a required component of this
alternative. ‘

The estimated total present value cost of implementing this alternative over 30 years is
$15,960,000.

J. COMPARATIVE ANALYSIS OF THE REMEDIAL ALTERNATIVES

Section 121(b)(1) of CERCLA presents several factors that at a minimum EPA is required to
consider in its assessment of remedial options. Building upon these specific statutory mandates,
the NCP articulates nine evaluation criteria to be used in assessing the individual remedial
alternatives. The nine 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
each pathway are eliminated, reduced or controlled through treatment,
engineering controls, or institutional controls.

2, Compliance with applicable or relevant and appropriate requirements
(ARARs) 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 is invoked.

/

PRIMARY BALANCING CRIT'ERIA:-

The following five criteria are utilized to compare and evaluate the elements of one alternative to
another that meet the threshold criteria:

3. 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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4. . 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.

5. 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.

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

7. Cost includes estimated capital and Operation Maintenance (O&M) costs, as well

as present value costs.

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.

Because this is an Amendment to the 1990 ROD, only the groundwater remediation component °
that is proposed for modification will be evaluated in this section. The other components of the
1990 ROD remedy (facilities, on-site soils, and further investigation of off-site soils) have been
successfully completed. »

COMPARATIVE ANALYSIS:

The following is a summary of the comparison of the strengths and weaknesses of each of the
three Technical Impracticability alternatives plus the No Further Action alternative with respect
to the nine evaluation criteria noted above.

1. Overall Protection of Human Health and the Environment
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The No Further Action alternative would not be protective as no monitoring or evaluation of‘the
contamination that remains in the saturated soils and bedrock would occur and no environmental
deed restriction would be implemented to prevent exposure to groundwater and potential vapor
intrusion risks. The other three alternatives would be protective as they would require an
environmental deed restriction to prevent future exposure to groundwater and potential vapor
intrusion. (Because the Site is undeveloped, no one is using the groundwater, and the Site
property is held in receivership by the MEDEP, there is no present human health risk at the Site.)
Monitoring and evaluation of the remedial progress every five years through Five-Year Reviews
will help ensure that the remedy remains protective of human health and the environment over
the long-term. .

2. Compliance with ARARs

The No Further Action alternative would not comply with chemical-specific ARAR
requirements related to groundwater or EPA guidance on vapor intrusion. Chemical-specific
ARARSs related to groundwater (identified above as the federal MCLs and non-zero MCLGs,
Maine Primary Drinking Water Standards, and Maine MEGs) would be waived for the other
three alternatives. Chemical-specific ARARs related to surface water would be met by all of the
alternatives. Additionally, Alternatives 2, 3, and 4 would comply with location-specific and
action-specific ARARs as well as EPA’s guidance on vapor intrusion.

3. Long-Term Effectiveness and Permanence

Because there is no evaluation of conditions under the No Further Action alternative, attainment
of cleanup levels would not be ascertained and the magnitude of the remaining residual risk
would therefore also be unknown. In addition, under the No Further Action alternative, the lack
of an environmental deed restriction to prevent exposure to contaminants creates the potential of
future unacceptable risk. ‘

Alternatives 3 and 4 offer the greatest potential of achieving long-term effectiveness most

- rapidly by using active remediation to address contaminated groundwater within the overburden
aquifer. The active remediation technologies are limited, however, from addressing
contamination within bedrock groundwater because of the unique hydrogeological and
geochemical properties of the Site and the contaminants. Alternatives 3 and 4 therefore would
not appreciably shorten the timeframe necessary to restore the groundwater as a whole to
drinking water quality standards in comparison to Alternative 2. Alternatives 2, 3, and 4 achieve
long-term effectiveness and permanence through the implementation and monitoring of an
environmental deed restriction. The environmental deed restriction would prevent potential
future unacceptable risks from exposure to the contaminated groundwater and vapor intrusion.
EPA will use Five-Year Reviews to help monitor, maintain and enforce the environmental deed
restriction. For all three of these alternatives, the timeframe for restoration of groundwater in the
bedrock is estimated to be over 300 years. )

4. Reduction of Toxicity, Mobility, or Volume through Treatment
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All four alternatives would gradually reduce the toxicity and volume of contamination through
natural processes. Alternative 3 would actively reduce the toxicity, mobility and volume of
remaining groundwater contaminants in the overburden aquifer through treatment by ISCO while
relying on natural processes to reduce the toxicity, mobility, and volume of the contaminants in

- the bedrock. Similarly, Alternative 4 would actively reduce the toxicity, mobility and volume of
remaining groundwater contaminants in the overburden aquifer through treatment by ERH
heating while relying on natural processes to reduce the toxicity, mobility, and volume of the

. contaminants in the bedrock.

S. Short-Term Effectiveness

As no action would be taken under Alternative 1, there would be no short-term impacts to the
community, workers, or the environment. No risk reduction would occur in the short term.

For Alternative 2, there would be minimal short-term risk to workers as the only Site activities

would be the long-term monitoring and inspections necessary to ensure that the environmental

deed restriction has been implemented and is being followed. No risks to community members
or the environment are expected with Alternative 2.

For Alternatives 3 and 4, there would be minimal short-term risk to workers, the community, and
the environment as the only Site construction activities would be the soil mixing and the
installation of soil borings or groundwater monitoring wells. Standard engineering precautions
would be followed to minimize short-term risks related to the handling and distribution of
chemical oxidants during the ISCO work and the electrical hazards related to the operation and
maintenance of the ERH system for the duration of its implementation.

From the groundwater modeling extrapolations, the timeframe for Alternatives 2, 3, and 4 for
achieving groundwater drinking water standards in the bedrock is 345 years.

6. : Implementability

The No Further Action altérnative requires no implementation.* For Alternative 2, there are no
significant technical issues associated with groundwater monitoring and enforcement of the
environmental deed restriction. The groundwater monitoring would continue the program that
began in 1992. The environmental deed restriction would be created using a standardized model
document that has been implemented state-wide and with the review of the Maine Attorney
General’s office.

Past application of ISCO at the Site demonstrates that Alternative 3 can be implemented. The
materials and equipment needed for designing and constructing an oxidant addition system are
readily available. The electrical service necessary for Alternative 4, ERH, is available at the
Site. Because of the hydrogeological and geochemical conditions at the Site, before the
implementation of ERH is begun, a pilot study would be needed in order to design the correct

55



UNION CHEMICAL COMPANY SUPERFUND SITE - RECORD OF DECISION
AMENDMENT '
PART 2: THE DECISION SUMMARY

spacing of the electrodes in the soil. Equipment and supplies needed for ERH are readily
available. ’

7. Costs

Net present value costs based on a 30-year time period were developed for each of the
alternatives. As noted previously, because of the hydrogeological properties of the saturated
soils and bedrock and the geochemical properties of the contaminants, it is estimated that
Alternatives 2, 3, and 4 will require more than 300 years to achieve drinking water cleanup
standards for groundwater in the bedrock at the Site.

The costs for Alternatives 3 and 4 include pre-design fieldwork, design, installation, and
operation for 30 years.

The estimated 30-year net present value costs for these alternatives are as follows:

Alternative 1, No Further Action:  $0

Alternative 2, LTM and ICs: $322,370
Alternative 3, ISCO and ICs: -$9,340,000

Alternative 4, ERH and ICs: $15, 960,000

8. State Acceptance

MEDEP has been involved with the Site since its discovery. MEDEP concurred with the 1990
ROD and concurs with this ROD Amendment. See Appendix C for the State’s concurrence
letter. .

9. Community Acceptance

Community acceptance is a modifying criterion that allows for final evaluation and modification
of the selected remedial approach following community review. EPA and MEDEP provided a
general description of the proposed remedy to the Town of Hope selectmen in January 2013 as
part of ongoing updates to the Town (previous updates were given annually 2008 through 2012).

EPA sent out hold-the-date postcards for general distribution in the Town of Hope on June 6,
2013. The postcard announced the public meeting and public hearing date and the availability of
the Proposed Plan for this ROD Amendment on EPA’s website. Additionally, EPA sent a press
release on June 13, 2013 to the local newspapers announcing the Proposed Plan and upcoming
public meeting and public hearing. Copies of the Proposed Plan weére also sent to the Town of
Hope office for distribution. EPA received a few calls from community members and the local
press regarding the proposed remedy. In general, these callers had questions about the proposed
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remedy, what restrictions were likely to be placed on the Site, and what types of reuse would be
allowed. :

On June 20, 2013, EPA held a public information meeting immediately followed by a public
hearing at the Hope Elementary School. The meeting was attended by approximately twenty
community members as well as representatives from MEDEP and the Settling Defendants. The
information meeting generated many questions, again primarily on likely restrictions and reuse
options, but also about the process moving the Site property out from state receivership and
about liability concerns of the Town.in taking ownership of the Site property. Regarding the
proposed remedy, there were questions related to the vapor intrusion pathway but there were no
questions about the technical impracticability waiver or the other aspects of the proposed
remedy. MEDEP and a member of the HCCE offered oral comments during the hearing. No
other comments were received during the public comment period which-ended on July 12, 2013.
The transcript of the Public Hearing and.the Responsiveness Summary are provided in Appendix
D. Table 8 summarizes this comparative analysis.

TABLE 8 COMPARISON OF ALTERNATIVES
~ Union Chemical Company Remedial Alternatives
Nine Criteria Alt 1 Alt2 Alt3 Alt4
Protects Human Health N Y Y o Y
- |& Environment :
Meets Federal & State N Y, with TI waiver |Y, with T1 waiver [Y, with T1 waiver for
Requirements for groundwater | for groundwater groundwater
Provides Long-Term N Y Y Y’
Protection ' ‘
Reduces Mobility, N N Y Y
Toxicity & Volume ’
|through Treatment
Provides Short-Term N Y Y Y
Protection
 (Implementable Y Y Y Y

Costs 0 $322,370 $9,340,000 $15,960,000
State Agency Acceptance N Supported - -
Community Acceptance N Supported - -

Alt2 EPA’s preferred alternative

Y Meets or exceeds criterion

N Does NOT meet criterion
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K. THE SELECTED REMEDY

EPA has selected Alternative 2 (Technical Impracticability Waiver, Long-Term Monitoring and
Institutional Controls) because EPA believes it achieves the best balance among EPA’s nine
criteria used to evaluate remedial alternatives. The selected remedy is (1) protective of human
health and the environment; (2) complies with state and federal environmental laws and '
regulations that are applicable or relevant and appropriate to the remedial action, (with the
exception of chemical-specific ARARs for groundwater due to the technical impracticability
waiver); (3) is cost-effective ; and (4) utilizes permanent solutions and alternative treatment
technologies to the maximum extent practicable (although dueto technical impracticability, no
further technological treatment will be used). The selected remedy no longer satisfies EPA’s
preference for treatment that permanently and significantly reduces the toxicity, mobility or
volume of the hazardous substances as a principal element of the remedy.

The components of the selected remedy are as follows:

e  The requirement for rapid restoration of contaminated groundwater throughout the entire

' Site through an active groundwater pump-and-treat system to attain groundwater cleanup
levels within a reasonable timeframe is amended by invoking a technical impracticability
waiver of the requirement to meet federal and state groundwater standards (identified
above as the federal MCLs and non-zero MCLGs, Maine Primary Drinking Water
Standards, and Maine MEGs) pursuant to CERCLA § 121(d)(4) because Site-specific
hydrogeological and contaminant conditions limit the availability of an advantageous
remedial technology. This waiver will be applied to the portion of the Site where
groundwater contamination remains in the overburden and bedrock aquifers.

e Long-term monitoring, as required in the 1990 ROD, will be adjusted to support this
technical impracticability waiver approach. Long-term monitoring will be used to track
the location of groundwater contamination and confirm it remains within the TI Zone, -
and to track the continued reduction of toxicity and volume of contaminants through
natural processes. '

e Institutional controls, as required in the 1990 ROD, will be adjusted to support this
technical impracticability approach by requiring: (A) an environmental deed restriction
on the Site property to, at a minimum, (1) prohibit the use of groundwater, (2) ensure
access for monitoring and oversight, (3) prohibit activities that interfere with the remedy
and on-site monitoring equipment, and (4) require the application of appropriate vapor
barrier or remediation technology in any future buildings on the Site property; and (B) an
environmental deed restriction or other mechanism to limit the use of properties adjacent
to the Site, as deemed necessary by EPA based on new information, including but not
limited to the development of properties adjacent to the Site or movement of the leading
edge of either plume.
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Consistent with the 1990 ROD, the 2013 AROD will continue to require long-term operatlon and
maintenance of the monitoring wells, and Five-Year Reviews.

Groundwater and surface water would be monitored at locations that would adequately represent
overburden and bedrock aquifers and Quiggle Brook. The monitoring will enable EPA and
MEDEP to track contaminant concentrations within the plumes and along the plume boundaries.
Such tracking will help EPA and MEDEP to confirm the plumes are not expanding, and to
monitor the primary ecological receptor, Quiggle Brook, for evidence of impacts from the
plumes. EPA anticipates utilizing the existing well network at the Site for this long-term
monitoring program. In the future, however, EPA will adjust the extent of the well network, as

- necessary, based on new information, including but not limited to the development of properties
adjacent to the Site or movement of the leading edge of either plume, with new wells along the
perimeter of the Site or any other location.

While Alternatives 2, 3 and 4 are protective of human health and the environment, comply with
ARARs with the TI waiver of chemical-specific ARARs, the costs of Alternatives 3 and 4 are 30.
to 50 times greater than Alternative 2 without significantly shortening the timeframe needed to
restore the groundwater. Current conditions at the Site limit the effectiveness of the in-situ
activities for Alternatives 3 and 4.

The estimated 30-year net present value cost for Alternative 2 is $322,370.

L. STATUTORY DETERMINATIONS

"CERCLA Section 121, 42 U.S.C. § 9621 and the NCP, 40 C.F.R. § 300.430 require that
" remedies selected for Superfund sites are protective of human health and the environment,
comply with applicable or relevant and appropriate requirements (unless a statutory waiver is
justified), be cost-effective, and utilize permanent solutions and alternative treatment
technologies or résource recovery technologies to the maximum extent practicable. In addition,
CERCLA includes a preference for remedies that employ treatment that permanently and
significantly reduce the volume, toxicity, or mobility of hazardous wastes as a principal element.

EPA believes that the remedy, as amended herein, is consistent with CERCLA and, to the extent
practicable, the NCP. The selected remedy is (1) protective of human health and the
“environment; (2) complies with or meets the requirements for a waiver of state and federal
environmental laws and regulations that are applicable or relevant and appropriate to the
remedial action; (3) is cost-effective; and (4) utilizes permanent solutions and alternative
_ treatment technologies to the maximum extent practicable (although due to technical
impracticability, no further technological treatment will be used). The selected remedy no longer
satisfies EPA’s preference for treatment which permanently and significantly reduces the
toxicity, mobility or volume of the hazardous substances as a pr1nc1pa1 element of the remedy
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M. DOCUMENTATION OF NO SIGNIFICANT CHANGES

The Proposed Plan to amend the 1990 ROD was released for public comment in June 2013. The
changes outlined in the Proposed Plan called for attaining protectiveness of human health and the
environment through long-term monitoring and institutional controls.

Two comments were received during the public comment period which concluded on July 12,
2013. Both comments concurred with the proposed remedy. The two comments are included in
the transcript of the Public Hearing (Appendix D). EPA has prepared a Responsweness
Summary acknowledging these comments and the Summary is Appendlx E.

One clarification to the description of the preferred alternative in the Proposed Plan has been
made in this 2013 AROD. The Proposed Plan stated that because of concerns that there is the
potential for a vapor intrusion pathway to exist, MEDEP would require in the deed restriction the
application of appropriate vapor barrier or remediation technology in any future buildings on the
Site. Since the time the Proposed Plan was published, EPA has determined based on a risk
screening evaluation in conformance with EPA guidance that the potential for a vapor pathway
creates an unacceptable risk for future use of the Site. Therefore the application of appropriate

_vapor barrier or remediation technology will be included as a required measure within the
environmental deed restriction to ensure the long-term protectiveness of the remedy. (As noted
in the Proposed Plan, this requirement is consistent with the Maine Uniform Building Code for
radon control options.) This clarification does not constitute a significant change from the
preferred alternative presented in the Proposed Plan.

EPA has also added an additional clarification within this 2013 AROD that EPA anticipates
utilizing the existing well network at the Site for this long-term monitoring program. In the
future, however, EPA may adjust the extent of the' well network, as necessary, based on new
information, including but not limited to the development of properties adjacent to the Site or
movement of the leading edge of either plume, with new wells along the perimeter of the Site or
any other location.- This clarification does not constitute a 51gn1ﬁcant change from the preferred
alternative presented in the Proposed Plan.

EPA has also clarified that the institutional controls, already required for properties adjacent to
the Site under the 1990 ROD, will be adjusted to support the amended remedy under this
AROD to require deed restrictions or other mechanisms, as deemed necessary by EPA based on
new information.

. N. STATE ROLE
MEDEP has reviewed the proposed remedy change for the Site and concurs with the selected

remedy described in Section K of this ROD Amendment. A copy.of the State concurrénce letter
is attached as Appendix C. :
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USEPA, 2001. Comprehensive Five-Year Review Guidance, USEPA 540-R-01-0, June

USEPA, 2001. Explanation of Significant Differences, Union Chemical Company Site;
September '

USEPA, 2002, Five-Year‘Review, Union Chemical Company Site, Hope, Maine, September

USEPA, 2007, Five-Year Réview, Union Chemical Company Site, Hope, Maine, September

USEPA, 2012, Five-Year Review, Union Chemical Company Site, Hope, Maine, September

USEPA, 2013, Proposed Plan, Union Chemical Company Site, Hope, Maine, September
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APPENDIX A
Applicable or Relevant and Appropriate Requirements
Union Chemical ROD Amendment

-/ .

The pertinent ARARSs affected by this ROD Amendment are identified in the chart below. All
other ARARSs identified in the 1990 ROD remain in effect.

REQUIREMENT/GUIDANCE

STATUS

SYNOPSIS

GROUNDWATER

Federal Regulatory Requirements and Guidance

SDWA- Section 1412 (MCLs)
40CFR141.11-141.16

Relevant and
appropriate, but
waived within TI
Zone.

MCLs have been promulgated for several organic
and inorganic contaminants. These levels regulate
the concentration of contaminants in public
drinking water supplies, but may also be considered
for groundwater aquifers uses for drinking water.
Pursuant to CERCLA § 121(d)(4), EPA has waived
the requirement to meet this ARAR in the identified
T1 Zone due to technical impracticability.

SDWA- Section 1412
(MCLGs)
40CFR 141.50-141.51

Relevant and
appropriate, but
waived within TI
Zone.

MCLGs are health-based criteria established for a-
number of organic and inorganic contaminants as
water quality goals for drinking water supplies.
Pursuant to CERCLA § 121(d)(4), EPA has waived
the requirement to meet this ARAR in the identified
TI Zone due to technical impracticability.

State of Maine Regulatory
Requirements and Guidance

’

1992 Maximum Exposure
Guidelines (MEGs) for
Drinking Water (Bureau of
Health)

To the extent they
were identified as
TBC or relevant and
appropriate in the
ROD, an ESD or a
five-year review,
these standards are
waived within the TI
Zone.

MEGs are the Bureau of Health's recommendations
for concentrations of chemical contaminants in
drinking water. The 1992 MEGs were promulgated
by reference in Rule 10-144A CMR Chapter 233.
Pursuant to CERCLA § 121(d)(4), EPA has waived
the requirement to meet this ARAR in the identified
T1 Zone due to technical impracticability..

Drinking Water Rules (10-
144A CMR Chapter 231-233

To the extent they
were identified as
TBC or relevant and
appropriate in the
ROD, an ESD or a
five-year review,
these standards are
waived within the TI
Zone,

Maine's Primary Drinking Water Standards are
equivalent to federal MCLs. Pursuant to CERCLA
§ 121(d)(4), EPA has waived the requirement to
meet this ARAR in the identified T Zone due to -
technical impracticability.
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INTRODUCTION

This is the Administrative Record Index for the Record of Decision (ROD) Amendment to the Union
Chemical Co., Inc. Superfund Site (Site) in South Hope, Maine, Operable Unit One (OU 1) — Entire
Site. The Record of Decision (ROD) Amendment was released September 2013. Section I of the
Index cites site-specific documents.

This Administrative Record Index includes, by reference, the following Administrative Records
issued on the dates indicated: the Record of Decision (ROD), issued on December 27, 1990; the
Remedial Design/Remedial Action (RD/RA), issued on December 4, 1991; the De Minimis
Settlement, issued on January 24, 1992; the Explanation of Significant Differences (ESD), issued on
June 30, 1994; the Explanation of Significant Differences (ESD), issued September 1997; and the
Explanation of Significant Differences, issued on October 1, 2001. :

- The Record of Decision (ROD) Amendment Administrative Record File is available for public review

" at:

EPA New England

OSRR Records & Information Center

5 Post Office Square

Suite 100 (OSRR 02-3)

Boston, MA 02109 - 3912

(By appointment)

(617) 918-1440 (phone)

(617) 918-0440 (fax)
http://www.epa.gov/region01/superfund/resource/records.htm

Hope Town Office

441 Camden Road

Hope, ME 04847

Phone: 207-763-4199 : ’
Fax: 207-763-4195

~ http://www.hopemaine.org/

An Administrative Record is required by the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act (SARA). '

Please note that the compact disc(s) (CD) containing this Administrative Record may include index
data and other metadata (hereinafter collectively referred to as metadata) to allow the user to conduct
index searches and key word searches across all the files contained on the CD. All the information
that appears in the metadata, including any dates associated with creation of the indexing data, is not
part of the Administrative Record for the Site under CERCLA and shall not be construed as relevant
to the documents that comprise the Administrative Record. This metadata is provided as a
convenience for the user and is not part of the Administrative Record. :

Questions about this Administrative Record file should be directed to the EPA New England site
manager.


http:http://www.hopemaine.org
http://www.epa.gov/region01/superfund/resource/records.htm
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Selected Key Guidance Documents

EPA Guidance Documents may be reviewed at the OSRR Records and Information Center in Boston, MA

INTEGRATED RISK INFORMATION SYSTEM (IRIS) [A COMPUTER-BASED HEALTH RISK

INFORMATION SYSTEM AVAILABLE THROUGH E-MAIL--BROCHURE ON ACCESS IS

5009 INCLUDED]
COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY

C018 - 17-Oct-86|ACT OF 1980. AMENDED BY PL 99-499, 10/17/86. '

C063 01-Jan-92|NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN. OSWER 9200.2-14
CERCLA COMPLIANCE WITH OTHER LAWS MANUAL. CERCLA COMPLIANCE WITH

C145 01-Feb-90|THE CWA AND SDWA. OSWER 9234.2-06/FS
CERCLA COMPLIANCE WITH OTHER LAWS MANUAL. SUMMARY OF PART II. CAA,

C147 01-Apr-90|TSCA, AND OTHER STATUTES. ’ OSWER 9234.2-07/FS
GUIDANCE FOR EVALUATING THE TECHNICAL IMPRACTICABILITY OF GROUND

C158 04-Oct-93|WATER RESTORATION. OSWER 9234.2-25
CONSISTENT IMPLEMENTATION OF THE FY 1993 GUIDANCE ON TECHNICAL

C213 19-Jan-95|IMPRACTICABILITY OF GROUND-WATER RESTORATION AT SUPERFUND SITES. OSWER 9200.4-14
GUIDE TO PREPARING SUPERFUND PROPOSED PLANS RECORDS OF DECISION AND

C527 01-Jul-99|OTHER REMEDY SELECTION DECISION DOCUMENTS OSWER 9200.1-23P
DRAFT GUIDANCE FOR EVALUATING THE VAPOR INTRUSION TO INDOOR AIR
PATHWAY FROM GROUNDWATER AND SOILS (SUBSURFACE VAPOR INTRUSION

C576 20-Oct-02|GUIDANCE)

C742 10-Nov-98|RETRANSMITTAL OF THE LATEST SUPERFUND REMOVAL ACTION LEVELS

€923 19-Sep-11|CLARIFICATION OF OSWER'S 1995 TECHNICAL IMPRACTICABILITY WAIVER POLICY  |OSWER 9355.5-32
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STATF NF ¥MAINE
DEPARTMENT NF ERNTIRONMENTAL PROTITCTIION

Rt

%J"w‘
PAUL K. LL=AGE PA RICIA Wy AHD
GOVERMOIR N . COMM ESILEN I

Septenmber 18, 2013

Mr. lames 'l Owens, L Director

{ftice of Site Remed iation and Kestoration
EPA New Eogland

3 Post Otfice Square

Suite 1K), matleode: OSRREP?-5

Boston, MA 02109-3912

Ko She Coneorrenee with TPA’s Record of Decision Amendrant, Union Chenvesl
Contpany Supestund Site, tlope, Maine

Ucar Mr, Ovwens:

The Meine Depatment of Envireamental Protection ("MEDEP™ has ieviewsed the drall
Septeinbel 2013 Record of Dhcision Amendment (ROTD Amendment) Tar the Unian Chernical
Comapany Superfund Site Iocated in Hope, Maine (*Site™. Bused on thul review, the MEDEY
concurs with the ROD AmendmenL which changes only e remedy for the grotmdwam
compinent From the [99¢ Recond at Decision. The major componcrs of the ROD Anwndment
are: :

1. A teehuwical impraclicability wuiver ol the reguirement o meet federal and state
groundwater standards i3 invoked pursuant to CERCLA §121¢d)}4) beeause Sile-wpecilic
hydrogealopieal and comraminan conditions render silxinment ol the stanbards
technically impracticuble from an enyineeting purspeetive. This waiver will be applied te
the portivn ¢f the Sile whene groundsater contamination Jn the overburden aud bedrack
aquitors remaing ghove fedaral Maiimum € ontaminant Levals, non-zoto Maximum
Cantmmninanc Level Cioals, and Maine Maximum Baposuns Guidelines,

2. The active groundwater punp-and-teeat system is replaced with natural atenuation, a
lumg-lurm memiloring pragram, und institubanal contrals to prev<it CXposurs to site
conlarniaanls. Specitically:

& Tong-Term Vionilwring will conlirue, including vpesation and natntenanec of the
momilering well networle. *The monitoring will be modificd as appropriate based
on the results of the monitering and Five-Yewr Reviews,

BANGOL ML)

TEIALICN (R AN ROATL. EUITLE ¢ LC lllell|1 NI AT DRIV, STV AT
[N RINTRS [CERNT AR R YA, BWTATNE D415t 1L MAlN Kt e

2T IEETAIE AT ) T AR O 01T Aty IR oul BAR ] HA A IATY YA 47T AN I2DT; Thi-d e

2 ail 2w wmaie ey Al
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MEDEP Lastor of Careutyencs
Kexcord of Devisiva Amemlment
Unioa Chemical Superfund Sice

Vage 2 0l

b. Iostitutiona: Controls will be required om the Site property it the form of deed
veskriclions 1o (1) peohibil the use of proundwater, {2 ensurc Site acesss for
mamikiring ard oversight, [3) prahibit activilies that inlerfere will the remedy smd
on-aitc monitosing equipment, and (3 cequire the application ol appropriate vapur
barmar ot yapor mirigation systom in auy futare butldings on the Site.

AN MEBLEEPS sndentandings relaied ko lhe components ol the Site remedy sB11 spply oy
counerated in MEDER s Doccnuber 19, 1990 ROD concurience lerter.

W loak lorwartt ke eontinuing mir collahemative spprosch on this and ather Supertund siesin
the State. Meonwhile, i you nved sdditional inloenalian, di ol hesilile Lo comal mysel§or
Rebecca Hewvete of my statl at (207} 287-2631.

)

Respect [ully,
R ) . T
ﬁ)';e’.--{;.'-n . f/’ T
f ’ ) ,?} j
¥elanie [ayeim, Directr
Bureau of Remediutinn & Wasls Managernent

ce: Mike [winski, TRPA h
: Terry Cannelly, EI'A

Rebeeca Hewett, MEDED

David Wright, MEDEP
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APPENDIX D
Transcript of Public Hearing and Responsiveness Summary

Union Chemical ROD Amendment

PREFACE

The purpose of this Responsiveness Summary is to document EPA's responses to the
comments received during the public comment period on the June 2013 Proposed Plan for the
Union Chemical Company Superfund Site in Hope, Maine. EPA considered all of the
comments summarized in this document before selecting the final remedy to address the
remaining contaminated groundwater at the Site.

The public hearing was held on June 20, 2013 in the Hope Elementary School at 34 Highfield
Road, Hope, Maine and a copy of the transcript from the hearing is presented below. The
transcript contains the comments submitted by Maine Department of Environmental Protection
and a member of the Hope Commiittee for a Clean Environment. These documents are included
in the Administrative Record.

This Responsiveness Summary acknowledges and responds to the two comments pertaining to
the changes proposed in the June 2013 Proposed Plan to the 1990 Record of Decision remedy.
No other comments were received during the pubhc comment period from June 12 to July 12,
2013.

SUMMARY OF PUBLIC COMMENTS AND AGENCY RESPONSES

Maine'Department of Environmental Protection

David Wright, Director of Division of Remediation for MEDEP, presented testimony on behalf
of the Commissioner of MEDEP. MEDEP has been involved with the cleanup activities
conducted in accordance with the 1990 Record of Decision and MEDEP concurs with the
changes presented in the Proposed Plan.

EPA Response.: EPA has worked closely with MEDEP since the mid-1980s when the agencies
conducted removal actions to address immediate risks posed by the Site. EPA appreciates the
cooperation of MEDERP in the years after the removal actions in moving the Site closer to
complete cleanup and reuse. Together, the agencies have worked with the Settling Parties on the
investigation of the Site, the selection of the remedy that was documented in the 1990 ROD, the
implementation of that remedy, the successful completion of three of the four cleanup
components (demolition and removadl of the facility’s structure, on-site soils, and investigation of
impact to off-site soils), and the implementation of innovative technologies that have
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significantly reduced contamination levels in the groundwater. This close cooperation continued
with the development of the Conceptual Site Model, the concurrence of a technical
impracticability waiver for the residual groundwater contamination and the June 2013 Proposed
Plan that summarized the remedy changes that EPA recommended.

Hope Committee for a Clean Environment

Brian Powers, a member of the HCCE, reviewed the history of the Site, the cleanup efforts to
date, and the involvement of the community in the process. He described the cleanup efforts and
said that the cleanup had progressed as far as the science allows and that the Site, with certain
restrictions, is now safe for reuse. Consequently, he saw the amendment to the ROD as just
another step in moving the Site toward productive reuse for the Town.

EPA Response: EPA’s and MEDEP’s project managers have worked on this Site since 1993 and
1996, respectively. As Mr. Powers noted in his comments, the agencies and the Settling Parties

. representative met with the HCCE on a regular basis, monthly during the period leading up-to -
and through the active cleanup efforts. In fact, after a period of time meeting at the elementary
school, these meetings were held in a HCCE member’s home. EPA believes this close and open
communication with representatives of the community improved the decisions made for the Site.
EPA notes that the value of this communication is demonstrated by the concurrence of the
community to previous changes to the 1990 ROD that were memorialized in three Explanation of
Significant Differences documents. ,In all three instances, the proposed changes were discussed
with the community, and modified, prior to implementation. EPA and MEDEP agree with Mr.:
Powers’ perspective that the ROD Amendment is the next step moving the Site toward reuse and
the agencies look forward to continuing to Work with the community and the Town as they
determine the future use of the Site.
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HEARING OFFICER CHOW: It's now 8:32, ana
iet;s go ahead and begin the public hearingl'

-So just, again, my name is Jameé Chow. I'm
the section chief for the Maine,'Vermont and Connecticut
Superfund Section at EPA New England, and I'll be the
hearing officer for fénight's heéring.'

I just want to start by explaining the

purpose of tonight's hearing which is to ask the public

~for their comments on our proposed modification for the

cleanup plan that Terry just outlined.

If you have any doubt about making a
comment, please don't hesitafe to come forward. We take
all comments serigusly and often make changes to oﬁr
cleanup plan based on the comments we receiVe. We're‘
anxigus-to hear your comﬁents and value everybody's
different perspectives.

In terms Qf grounds gules, this is a formal
public hearing. If you would like to comment, I ask you
to come forward, state‘your name, spell your last name
if needed and your affiliation, whether you're a
resident Qr you're from the Town of Hope.

Bécau;e this'is a formal public hearing, we
won't be responding to your comments and questiohs at

this time. Your comments will be recorded by.a court
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reporter, ana\we‘ll take the comments we receive tonight
aloné with any written comments we receive, we'll
evaluate them ;nd make changes to our plan as
appropriate. All of the comments we receive both.oral
and in writing will be summarized along with our
officiai respbnse.in writing in what is known as a
responsiveness summary that will be included with our
final decision backage and will be made available in the
infbrmation repositories for this site. I believe one
of the information fepositories is the local library --
Town Hall, and the other one is at EPA New England. And
documents can also be made available by cbntacting - |
Terry, and he'll be happy to send you documents by
e-maill or by compact disk. i
After all of the comments have been recorded

tonightj I'll close the hearing. After tonight if you'd
like to submit comments, you can still do so in writing
by either éehding Terry an e-mail or, again, by sending
in your written comments postmarked no later than-
July 12th.

.You should also know.that after we close the
formal hearing, we'll be happy to stick around and speak
with foiks one-on-one after the hearing.

So with that, does anybody wish to make any

formal comments at this time?

Alley & Morrisette Reporting 207-495-3900
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MR. WRIGHT: Yes.

My name is David Wright, W-R-I-G-H-T, and I
am the director of the Division of Remediation at the
Maine Departmeﬁt of Environmental Protection.

I will'be presenting the testimony én behalf |
of_Patricia Aho, Commissioner of the Maine Department of
Environmental Protection concerning the U.S.
Environmentél Protection Agéncy's proposed change to the
cleanup remedy for the Union Chemical Company Superfdnd
Site. The fdllowing is the Maine Department of
Environﬁental protection's testimony on.the
Environmental Protection Agency's prbposed plan'that
amends the 1990 cleanup plgn’for the Union Cheﬁical
Company SuperfundAéite:

) ‘The Maine Department éf Environmental

Protection has been involved in the cleanup activities

conducted at Union Chemical Company Superfund Site which

.are presented in the 1990 cleanup plan.

The Maine Department of Environmental
Protection concurs with the proposed changés to the
Union Chemical Superfund Site cleanup plan as proposed
by the Environmental Prot;ction Agency. The‘proposgd
plan that the Maine,Départment of Environmental
Protection éoncuré with consists of the following two

elements:

Alley & Morrisette Reporting 207-495-3900



The fifst element is a technical
impracticabili;y waiver or a TI waliver of the
requirement to meet federal and state ground water
standards. This TI waiver~applies to the portion of the
sité where groundwater contamination still remains above
groundwater cleanup levels specified in the 1990 record
of decision or ROD. The TI waiver is necessary and
appropriate because the site's hydrogeological
cqndibions and contaminant properties prevent currently

10§} available treatment technology from effectively

11 remediating groundwater to the ROD groundwater cleanup

12|l 1evels.

13 The second element of the proposed plan are

14 measures to ensure that the amended cleanup approach

15 continues to be protected of human health and the

16 environment. These measures are: A, long-term

17|| monitoring of the remaining contaminants in groundwater.

18 B, an environmental deed restriction on the site

19}l property to prohibit the use of groundwater, ensure

20/l access for monitoring and oversight and prohibit

21)| activities that interfere with the remedy and monitoring’

22|l equipment on-site. And C, five-year reviews to assure

23 that the amended cleanup approach remains effective.
24 Additionally, because vapor mitigation

25 systems for buildings add low marginal costs to that

. Alley & Morrisette Reporting 207-495-3900
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building and are considered best building préctices in
Maine for a host of reasons and because there is a small
potential for a vapor intrusion pathway tolexist for
site contaminants, in the deed réstrictions, Maine
Department of Environmental Protection will‘require the
application of standard vapor mitigation systems in any
future buildinés on the site;

Lastly, the Maine Department of

Environmental Protection understands that with the

exception of those federal and state applicable or
relevant and appropriate requirements commoniy known as
ARARs which are specifically»identified and waived by
EPA, the amended cleanup plan will comply with federal
and state ARARs.

Thank you.

HEARING OFFICER CHOW: Anyone else?

MR. POWERS: Good evening. . My.name is Brian
Powers, and I live in the Village of South Hope.

I'm not sure what the date was, but from a
very early point in the evolution of Union Chemical,
neighbors in that area have been involvéd; And I'm not
sure of the date, bu£ at some point in time we formed a
nonprofit committee called Hope Committee For a Clean
Environment to address the community's concerns with

regard to the type and level and exposure to
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contamination on the site.

In the formation of thdt committee, the
primary purpose was to apply for a grant from the EPA
called a TAG grant, a technical assistance grant that
made money gvailable to community'ofganizations. Not
the municipality but pgivafe nonprofit community
organizations to hire'independent consultants so that
they could advise the committee and the comﬁunity on
technical matters with regard to the findings df the
record of decision which was a preliminary inveétigation
to determine what the contaminétion was, and to develop
remedies for the cleandp of that contamination.

As Terry said, there were threé factors.
One was air pollution, soil and groﬁnd water. Anybody

that lives in the neighborhood obviously was conce€rned

-about air poliution initially. Because of the operation

of Union Chemical, there was a lot of'smoke that went
into the air and so that was the first concern. And
then the second concern, the second majqr concern, was
groundwater. We didn't have the experﬁise so we did get
a grant of -- a substantial grant ac£ually, and we hired
three'professionals from different places around the
country. One was Hydrogeologists from Washington DC~Qho
was, at the time‘anyway and may still be, one of the

most qualified people in the country on hydrogeology.

Alley & Morrisette Reporting 207-495-3900
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And the other was a toxicologist called Ben Lepay —-- no,

Dr. Lepay. I can't remember what his first name was,

but he was with the University of Chicago. He was,

"involved with the medfly problem in California. And

then the third person we hiredeas an epidemiologist
called Dr. Beverly Pagan. And she was instrumental in .
the Love Canal contamination problem} So‘we‘had what we
felt was an incredibly qualified group of people to
advise us. They worked with us for a number of years in
reviewing information. It was developed on the site by
prbfessionals working for the DEP and the EPA, and paid
for by the principally responsible parties. Anyway;
that's a little bit of the history. And during that .
evolution, fhere'é been a nuﬁber of reméaies to take
care of the problems. First of all, as far as the air
pollution, as Terry said, they did monitoring. Théy put
up a\meteorological tower there to determine weather
patterns over a périod of time, and the monitoring was
predicated on those findiqgs, fhey didn't find anything.
Off-site soil investigations_inithe neighborhood. Many
residents had soil samples taken. Those were analyzed
and nothing was found. Wells were monitored on a.fairly
ongoing basis over a period of years. Nothing off-site
except for on the oppésite side of the'road on the

Melanson's property, and Terry explained how that
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happened. >So there didn't appear to be any concern
about air pollution and any concern about groundwater
pollution migrating off-site.

The -- at the time that a decision was made
on how the site contamination was to be dealt wiﬁh,
there were several différent remedies that were
reviewed, and the one théf was ﬁhosen was on-site vapor
extraction.‘ Another alternative would have been to
truck basiﬁally all of the soil offfsite.which is --
yould be astronomical and put.it.through an incinerator
of some type and-either bring it back to the site or
replace it with new soil on thé site. It was decided to
consolidate the soil cohtamination into a controllable

area and use a vapor extraction system which injected

steam into the soil. Most of Ehe subsfances we're
’talking abogf -- and thére aren't a lot of them now ‘left
that are deteqtable -— volatilize very readily. It's
like the vapor from gasoline, you can smell that. So by

injecting steam in there, the technology was to
volatilize these, recocllect the steam through a wvacuum
-systeﬁ, put it into the freatment facility, take out fhe
dirty stuff and then put the clean water back in. That
was done for a period of time. And, as Terfy said,.I'm
not sure =- again, I don't know an accurate chronology

of the testing that was done, but it was a fairly
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reguiar'profile of testing thqt was doﬂe on all of these
substances during that period including monitoring
groﬁnd water. Most of the wells on this site are in the
overburden. There are deep wells that do go down into |
the groundwater for the purpose of monitoring that. But
the extraction wells were all in the overburdén. They
reached a level that they felt was as far as .they could
go with the current science. And,'again, we're talking
about parts per billion here. Wth this first surfaced,
the ability to detect béyond parts-per million for some
substances haven't been developed. So the science has
evolved along with the cleanup protocol that's been used
on this site. And remedies that wére not avaiiable when
the contamination wés first developed -- discovered had:
been developed since. BAnd everything including the
molasses and the lactate, putting sugar iﬂtb the ground,
basically were experimental. - The potassium permanganate
I think was one of the first sites it was ever tried on.
So I think thét the ~- in my opinion-—F and I've been
with this sinée the begin, Lois and I have. Aé a maftef
of fact, we had monthly meetings and met with
representqtives from the DEP and the EPA on a regular
basis ﬁo discuss the progress and to review their
findings with our experts and get independeqt

information from them or feedback from them. They did
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standards. As a matter of fact, it's my understanding

have impact on the record of decision. I believé that
they all responded to different segments and -- so they
were working on the community's behalf. They had no
obligation to any government agency. Théy were strictly
working for us and giving usAindepéndent information.
The cﬁrrenf situation has been pretty static
for the last few years. They went as far as théy felt
they could go with the science that's available. The
level of contamination is -- does not meet drinking
water standards; and I don't think that that necessarily
is unique. Perably in a lot of places if ybu checked

the ground water, it wouldn't meet the drinking water

if we took a bottle of Poland Spring water and dumped it
on the site, it probably wouldn't meet the current
drinking water standards. '

So there's a range of concern here. In my
experience, and I believe in Lois's, we've just gotten
to a point where the site is safe for reuse. ' And the
restrictions that they propose to place on it really
doesn't put any severe limitations ins;far as most uses.
The biggest problem is the lack of drinking water. But
the other issues I think can be readily addressed. And
we had met numerous times. This hés been a long

process. We met numerous times with regard to
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devéloping a reuse plan for the site, and a numbér.ofn
things were proposed. We presented to the selectmen a
number of years ago. So we're anxious to get this site
off .the Superfund'list and into a usable, fuﬁctiqning
tak—paying-piece of property. It's an asset -- it can
be an asset to the town. Right now it's a liability.
it's»an eyesore, It's a blemish we don't need. So the
sooner we get on with this procesé, the better it.will
Be for everybody. |

10 I'm convinced that all of the parties
11 involved, the DEP and the EPA and the-goﬁérnments that
12 they represent érelinterested in creating.a relationsbip
13 that will hold the community harmless, and they'll put
14 restrictions on the use of the site which should prevent
15| any individual ‘from becoming harmed.
16 So I think the amendment fo the plan
17 basically jﬁst ﬁoves the proceés-along ahpther step.
18 Theré will be long-term ongoing monitoring. I think
19 fhey Ean define the wells that they need to have access
20 to, aﬂd I believe they will work with whoever ends up
211 with the prope;ty to enable them to use it for a useful
22 énd functioning purpose. That's all I have t§ say.
23 HEARING OFFICER CHOW:' Thank you.
24 Any other comments?

25 All right. Well, I just want to remind
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>Terry'5~e-mail_address is on the front page of the

‘any of us.

everybody again that you:have the opportunity to submit

comments in writing either in e-mail to Terry, and

proposed plan. Or if you want to send him a létter,
that's fine also. Just make sure it's postmarked by the
end of the comment period whichvis July'12th.

So with that, seeing that there are no other
comments or questions, the hearing is now closed. It is
8:51. Thank you agaip.' And'just a reminder that we'll

stick around one-on-one if you would like to speak to

(Whereupon, the above-named hearing was concluded at

8:51 p.m.)
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CERTTIUFICATE

I, Debra J. Fusco, a Notary Public in and for the
State'of Maine, hereby certify that_én the 20th day of
June, 2013, personally appeared beforeyme the
within-named persons tO'testify'to the truth, the whole
truth,vénd nothing but the truth in thé aforementioned
cause of action and that the foregoing is a true and
accurate record as taken by me, by means of

computer-aided machine shorthand.

I further certify that I am a diéinterested person in
the event or outcome of the aforementioned cause of

action.

IN WITNESS WHEREOF, I have hereunto set my hand this

1st day of July, 2013.

Do Ve

Debra J. Fusco

Court Reporter/Notary Public

. My Commission expires: February 23, 2016
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