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STATEMENT OF LIMITATIONS

This Draft Feasibility Study (FS) for the Peterson Puritan Superfund Site - Operable Unit 2 in Cumberland
and Lincoln, Rhode Island (dated July 2014) is a revision of the version prepared by Arcadis in March
2013, for the PRP Group under the requirements of the Administrative Order by Consent (AOC), U.S.
EPA Docket No. 1-87-1064, May 29, 1987; as amended. Revisions were made to the March 2013
version by the United States Environmental Protection Agency (EPA) with assistance from its oversight
contractor, AECOM.
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Executive Summary

This Feasibility Study (FS) documents the results of the screening and selection of alternatives for the
Peterson/Puritan, Inc. Superfund Site — Operable Unit 2 (OU2), located in the towns of Cumberland and
Lincoln, Rhode Island (site). As currently defined, OU2 is approximately 5,600 feet long and varies in width
from approximately 1,200 to 1,900 feet, which corresponds to a total area of approximately one third of a
square mile, or 200 acres. Collectively, the areas today known as the J.M. Mills Landfill, the Nunes Parcel,
and the Unnamed Island were owned and operated by Joseph and Linda Marszalkowski through their
business of J.M. Mills, Inc., during the time of disposal from approximately 1954 to 1986 and together are
defined as the principal source of contamination found at OU2.

Preliminary conclusions based on OU2 characterization, risk assessments, development of Preliminary
Remediation Goals (PRGs), and applicable or relevant and appropriate requirements (ARARS) review have
been reached:

¢ J.M. Mills Landfill — Conditions and risk identified at the J.M. Mills Landfill support a presumptive
containment approach. The presumptive approach is appropriate when waste is present in large
volumes and is a heterogeneous mixture of municipal waste co-disposed with industrial waste.

The general principals of the presumptive approach relates primarily to containment of the landfill mass
and collection and/or treatment of landfill gas. In addition, measures to control landfill leachate, affected
groundwater at the perimeter of the landfill, and/or upgradient groundwater that is causing saturation of
the landfill mass may be implemented as part of the presumptive approach. The presumptive
containment approach does not address exposure pathways outside the source area (landfill), nor does
it include the long-term groundwater response action.

Site conditions, as well as other information, indicate that large volumes of industrial and commercial
waste, and some municipal waste, were disposed of at the J.M. Mills Landfill. Subsurface waste
deposits are a principal source of contamination at the J.M. Mills Landfill. The estimated volume of
waste in the main area of the landfill is approximately 2 million cubic yards (cy). The areal extent of the
waste deposits is fairly defined and has been generally mapped based on available data. Soil with
elevated levels of cadmium that present an unacceptable ecological risk will be included as part of the
presumptive approach. Soil with exceedances of Rhode Island Department of Environmental
Management'’s (RIDEM’s) regulatory criteria will also be included as part of the presumptive approach.
Recent data collection along the Blackstone River will provide additional understanding of the ecological
risks and whether certain metals along the riverbank have an upstream origin.
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Piles of surface debris are also sporadically distributed at locations within the J.M. Mills Landfill. Data
collected from air emissions at the vents at the J.M. Mills Landfill suggest that there is some evidence of
landfill gas generation that will be evaluated during remedial design.

During the remedial investigation, no active seeps were reported at the J.M. Mills Landfill. However, all
sampling was conducted in mid-summer to late fall. During that time, active seeps are less obvious due
to drier conditions and heavy vegetation, obscuring seeps and aiding in absorption of seeps.

¢ Nunes Parcel — Conditions and risk identified at the Nunes Parcel also support a presumptive
containment approach. Site conditions, as well as other information, indicate that large volumes of
industrial and commercial waste, and some municipal waste, were disposed of at the Nunes Parcel.
Subsurface waste deposits are a principal source of contamination at the Nunes Parcel. The projected
volume of buried waste is estimated to be approximately 56,000 cy. The areal extent of the waste
deposits is fairly defined and has been generally mapped based on available data. Soil sampling has
indicated there are also high levels of lead and other contaminants in surface soil that present an
unacceptable human health risk, which will be included as part of the presumptive approach. Similarly,
soil with exceedances of RIDEM’s Direct Exposure Criteria and Leachability Criteria should also be
included as part of the presumptive approach.

Piles of surface debris are also sporadically distributed at locations within the Nunes Parcel. Some
materials inventoried on the Nunes Parcel (i.e., motor capacitors and roofing shingles and liquids in 55-
gallon drums and tanks) may require further testing during the remedial design stage to more accurately
determine appropriate handling and disposal procedures. Finally, modeling was used in determining that
there is the potential for elevated levels of some contaminants to occur in indoor air at certain portions
on the property. This would need to be further evaluated with any remedy proposed at the site.

Nunes Parcel (RIDEM Soil Removal Area) — Soil remaining near this area contains elevated levels of
lead that present an unacceptable human health risk. Similarly, sampling has indicated that there are
elevated levels of contaminants that exceed RIDEM'’s Direct Exposure Criteria and Leachability Criteria
which will be included as part of the presumptive containment approach for the Nunes Parcel.

e Unnamed Island — Unique characteristics of this area and site conditions identified at the Unnamed
Island do not support a presumptive containment approach. Although waste material disposed in this
area is similar to that in the J.M. Mills Landfill and Nunes Parcel, the continual flooding of this area make
it unsuited for a presumptive containment approach. Subsurface waste deposits are located on the
Unnamed Island. The estimated volume of subsurface waste is approximately 40,000 cy. The areal
extent of the waste deposits is fairly defined and has been generally mapped based on available data.
Waste deposits are the likely source of contaminated sediment in ponds located on the Unnamed
Island. Piles of surface debris are also sporadically distributed at locations on the Unnamed Island. Soil
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sampling has indicated that there are elevated levels of BEHP, lead, and zinc in soil that present an
unacceptable ecological risk, and soil with exceedances of RIDEM's regulatory criteria, which will be
addressed.

¢ Ponds — Sediment and/or surface water contaminant concentrations are elevated in a number of ponds
for one or more of the following contaminants: polycyclic aromatic hydrocarbons (PAHSs), aluminum,
barium, cadmium, copper, chromium, lead, manganese, and zinc. Of particular significance is the
ecosystem located on the Unnamed Island, comprised of a series of vernal pools and ponds. These
ponds may serve as “sinks” for both particulate matter entrained in the Blackstone River and site-related
contaminants.

e Groundwater — Groundwater impacts have historically appeared across the site, although recent
groundwater sampling has indicated a reduction in historic contaminant concentrations. Concentrations
of a limited number of volatile organic compounds (VOCs) (primarily benzene), with most detections
below applicable maximum contaminant levels (MCLs), have been observed at monitoring wells located
at the toe of the J.M. Mills Landfill, primarily limited to its western end adjacent to the Blackstone River,
and on the Unnamed Island and Nunes Parcel. Polychlorinated biphenyls (PCBs)/pesticides and
semivolatile organic compounds (primarily PAHs) were detected at various locations across the site, and
metals were detected at elevated levels at many site wells. Groundwater was not impacted at depths
greater than approximately 30 feet below the water table. Furthermore, strong upward hydraulic
gradients cause groundwater to preferentially discharge to the Blackstone River. There is no evidence of
chlorinated VOC sources that have been observed in groundwater at Operable Unit 1 that have
contributed to the conditions within the landfilled areas at OU2 in recent sampling events.

Other Areas Investigated

¢ Blackstone River — Although investigations of the Blackstone River indicate that contamination in both
sediment and surface water is present in the river and that consumption of fish from the river presents
health risks, these issues occur throughout the river and are not significantly different within the
boundaries of OU2. As a result, there does not appear to be a significant site-related component to
these problems, and specific alternatives will not be developed to directly address the Blackstone River
(sediment, surface water, and biota), although actions that may be taken may have indirect impacts on
the river by reducing contaminant contributions from the site. Measures will be considered to conduct
public outreach, monitoring, and/or other actions related to fish consumption.

e Quinnville Well Field and Southern Bank/Pratt Dam — Sampling has indicated that there are elevated
levels of BEHP, cadmium, lead, and zinc in soil, but the United States Environmental Protection
Agency’s (EPA’s) ecological risk assessment refinement memoranda and human health risk refinement
included in this FS concluded no current exceedance of risk criteria or unacceptable risk which would
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drive a remedial action. Based on their locations relative to the site source areas and lack of a clear
contaminant migration pathway, contaminants detected at these two areas are considered to be not
significantly site-related. No action is necessary in these areas at this time.

¢ Wetlands A-D — The wetlands adjacent to the J.M. Mills Landfill (labeled A through D) are influenced by
the Blackstone River during floods, although they do not appear to be influenced by groundwater
transport from OU2 source areas. Based upon sampling data, these wetlands appear to be minimally
impacted from OU2 activities, and based on the EPA'’s ecological risk assessment refinement
memoranda, no action will currently be necessary.

Remedial Action Objectives (RAOSs)

Based on the information provided above, the EPA has determined that general principals of the

presumptive approach, in this case “containment,” is applicable to the J.M. Mills Landfill and the Nunes

Parcel. Based on a review of OU2 characterization data, the conclusions of the Human Health Risk

Assessment (HHRA) and Baseline Ecological Risk Assessment (BERA), the applicable and relevant and

appropriate ARARSs, and the consideration of the presumptive containment approach, the following RAOs

for each area are proposed for OU2:

Groundwater:

e Prevent potential exposure from ingestion/dermal contact/inhalation by a current or future resident to
concentrations of contaminants in excess of ARAR and risk-based standards within the compliance

boundary for the waste management area.

e Prevent migration of site contaminants in groundwater from beyond the edge of the compliance
boundary of the waste management area.

e Prevent contaminant migration from the source areas to the Blackstone River via groundwater.
J.M. Mills Landfill:
e Prevent direct contact with landfill contents.

e Prevent direct human contact/ingestion/inhalation with contaminated soils that exceed ARAR
standards.

e Prevent exposure to ecological receptors from soil contaminants that present an unacceptable
ecological risk.
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e Prevent soil leaching and landfill cover infiltration and resulting contaminant migration to groundwater.
e Control surface water runoff and erosion.
e Preventinfiltration and washout during flooding, up to a 500-year flood event.
e If necessary, collect and treat leachate to prevent further contaminant migration to the
Blackstone River, based on federal and State water quality standards and Resource

Conservation and Recovery Act (RCRA) Subtitle C landfill closure standards.

e Control and, if necessary, treat landfill gas, based on federal and state air pollution control
standards and RCRA Subtitle C landfill closure standards.

e Prevent potential future exposure to contaminated indoor air.

e Prevent migration of contaminated soil/debris to pond sediment.
Nunes Parcel (including the RIDEM Soil Removal Area):

e Prevent direct contact with landfill contents.

e Prevent direct human contact/ingestion/inhalation with contaminated soils that exceed ARAR
and risk-based standards.

e Prevent exposure to ecological receptors from contaminants in soil that present an
unacceptable ecological risk.

¢ Prevent sail leaching and landfill cover infiltration and resulting contaminant migration to groundwater.
e Control surface water runoff and erosion.
e Preventinfiltration and washout during flooding, up to a 500-year flood event.
e If necessary, collect and treat leachate to prevent further contaminant migration to the
Blackstone River, based on federal and State water quality standards and RCRA Subtitle C

landfill closure standards.

e Control and, if necessary, treat landfill gas, based on federal and state air pollution control
standards and landfill closure standards.
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e Prevent potential future exposure to contaminated indoor air.

¢ Prevent migration of contaminated soil/debris to pond sediment.

Unnamed Island:

e Prevent direct contact with waste deposits.

e Prevent direct human contact with contaminated soils that exceed ARAR standards.

e Prevent exposure to ecological receptors from contaminants in soil that present an
unacceptable ecological risk.

e Prevent soil leaching and resulting contaminant migration to groundwater.

e Prevent washout of waste/contamination during flooding, up to a 500-year flood event.

e Prevent migration of contaminated soil/debris to pond sediment.

Ponds:

Note that because of the periodic flooding of Ponds A, C, D, E, |, N, and P by the Blackstone River, it is not
appropriate to directly address surface water in these locations. Instead, surface water exceedances will be
addressed by remediating contaminant sources in sediment and from the landfills, with appropriate

monitoring of surface water to ensure RAOs are achieved.

e Prevent exposure to ecological receptors from contaminants in sediment that present an unacceptable
ecological risk.

¢ Minimize migration of contaminants from sediment to surface water that present an unacceptable
ecological risk.

¢ Reduce contamination in surface water from CERCLA sources within OU2 to acceptable ecological risk
levels.

e Prevent washout of contaminated sediment during flooding, up to a 500-year flood event.
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Preliminary Remediation Goals/Performance Standards
The PRGs/Performance Standards have been developed to prevent exposure to groundwater, soils, and

sediment with site-related contaminant concentrations above limits developed through the HHRA, BERA,
and supplemental refinement memoranda, as well as in accordance with relevant ARARS.

Remedial Alternatives Development
Groundwater remedial alternatives were developed based upon a review of technologies and process
options that were evaluated within the FS. The following groundwater alternatives were assembled and

evaluated further.

Remedial Alternatives for Groundwater

GW-2: GW-3: GW-4:

GW-1: Limited Action Active Active
Components No Action (Monitoring) Remediation Remediation
No Action X
Institutional Controls (ICs) X X X
Long-Term Monitoring X X X
Phytoremediation X
Chemical Oxidation X

Based on a review of groundwater monitoring results and the establishment of a groundwater compliance
boundary around the site waste management unit, only two of the groundwater alternatives were carried
through to detailed evaluation: GW-1: No Action and GW-2: Long-Term Monitoring.

A presumptive containment approach has been applied to the waste areas at the Nunes Parcel and the J.M.
Mills Landfill.

By using the presumptive approach, the technology screening step is eliminated and the only alternatives
considered are the appropriate components of a presumptive containment approach and the required No

Action alternative.

A presumptive approach has not been applied to the areas of waste and soil impacts at the Unnamed
Island.

The remedial alternatives for soil are developed based upon the presumptive approach for the J.M. Mills
Landfill and the Nunes Parcel and the technologies and process options that were retained for the Unnamed
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Island. To assemble the remedial alternatives, general response actions and the process options retained
are combined. The following alternatives for soil have been assembled:

Remedial Alternatives for Source Area —J.M. Mills Landfill

JM-SO-2: JM-SO-3:
JM-SO-1: Presumptive Presumptive

Components No Action Approach Approach
No Action X
Deed Restrictions X X
Fencing and Signage X X
Soil Removal from
Riverbank and Floodplain X X
with Bank Restoration
Full RCRA Subtitle C Cap X
Hybrid Landfill Cap X

Remedial Alternatives for Source Area — Nunes Parcel

NP-SO-2 NP-SO-3:
NP-SO-1: Presumptive Presumptive

Components No Action Approach Approach
No Action X
Deed Restrictions X X
Fencing and Signage X X
RCRA Subtitle D Cap
(meeting RIDEM Solid X
Waste ARARS)
RCRA Subtitle C Cap X

Remedial Alternatives for Source Area — Unnamed Island

UI-SO-1:
Components No Action UI-SO-2: UI-SO-3:
No Action X

Deed Restrictions X
Remove/Consolidate
waste/soail (0 to 2 feet) X
Exceeding PRGs

Geotextile with Riprap X
Remove/Consolidate
waste/soil Exceeding X
PRGs
Waste Removal X
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Sediment remedial alternatives are developed based upon a review of technologies and process options
that were evaluated within the FS. The following sediment alternatives were assembled and evaluated
further.

Remedial Alternatives for Sediment

SE-2: SE-3:
Sediment Sediment Removal SE-4:
SE-1: Removal to and Subaqueous Subaqueous
Components No Action PRGs Cover Cover
No Action X
Deed Restrictions X X
Subagueous Cover X X
Sediment Removal to X
PRGs
Sediment Removal to 1
X

foot

Remedial Alternatives Comparative Analysis

As noted above, based on a review of groundwater monitoring results and the establishment of a
groundwater compliance boundary around the site waste management unit, only two of the groundwater
alternatives were carried through for detailed evaluation: GW-1: No Action and GW-2: Long-Term
Monitoring.

Each of the detailed alternatives discussed above for the source areas and sediments were carried through

the detailed evaluation and the comparative analysis. Table ES-1 presents a brief summary of the
comparative analysis performed.
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Acronyms and Abbreviations

AOC Administrative Order on Consent

ARAR applicable or relevant and appropriate requirement
ATSDR Agency for Toxic Substances and Disease Registry
BBL Blasland, Bouck & Lee, Inc.

BEHP bis(2-ethylhexyl)phthalate

BERA baseline ecological risk assessment

BHHRA baseline human health risk assessment

bgs below ground surface

CalEPA California Environmental Protection Agency

C-EE C-E Environmental

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

cfs cubic feet per second

cm/sec centimeters per second

CoC contaminant of concern

CSF cancer slope factor

CSM Conceptual Site Model

CWA Clean Water Act

cy cubic yards

DDT dichlorodiphenylthrichloroethane
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DEC

DF

EPA

oF

FS

ft

GCL
HELP
HHRA
Hi

IC

IRIS
LEDPA
MassDEP
MCL
mg/day
mg/kg
MOM
NAWQC
NCP

NGVD29
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Direct Exposure Criteria (RIDEM)

debris field

United States Environmental Protection Agency
degrees Fahrenheit

Feasibility Study

feet

geosynthetic clay liner

Hydrologic Evaluation of Landfill Performance
human health risk assessment

hazard index

institutional control

EPA's Integrated Risk Information System

least environmentally damaging practical alternative
Massachusetts Department of Environmental Protection
maximum contaminant level

milligrams per day

milligrams per kilogram

management of migration

National Ambient Water Quality Criteria

National Contingency Plan

National Geodetic Vertical Datum of 1929
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NPDES
NPL
OHEA
OSWER
oul
ouz2
Oo&M
P&W
PAH
PAL
PAL Report
PCB
PCE
PRG

PS

RAO
RCRA
RfC

RfD

RI

RI Report
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National Pollutant Discharge Elimination System
National Priorities List

EPA’s Office of Health and Environmental Assessment
Office of Solid Waste and Emergency Response
Operable Unit 1

Operable Unit 2

operation and maintenance

Providence and Worcester (Railroad)

polycyclic aromatic hydrocarbon

project action level

Public Archaeology Laboratory, Inc. Report
polychlorinated biphenyl

tetrachloroethene

Preliminary Remediation Goal

Performance Standard

remedial action objective

Resource Conservation and Recovery Act
reference concentration

reference dose

remedial investigation

Remedial Investigation Report
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RIDEM
RIDOT
ROD
RSL
SGA
Shield
SLERA
SQT
SVOC
TBC
TCE
TMDL
TSCA
pg/dL
USCS
USGS
VOC

WWTP
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Substrate Growth Area
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1. Introduction

This Feasibility Study (FS) documents the screening and the evaluation of remediation options for the
Peterson/Puritan, Inc. Superfund Site — Operable Unit 2 (OU2) (United States Environmental Protection
Agency [EPA] ID #RID055176283), located in the towns of Cumberland and Lincoln, Rhode Island (site).

This FS has been reviewed and revised as appropriate by EPA from a draft submittal prepared by ARCADIS
on behalf of the performing Potentially Responsible Parties consisting of KIK Custom Products, Inc.
(formerly CCL Custom Manufacturing, Inc., and prior to that, Peterson/Puritan, Inc.), Conopco, Inc. d/b/a
Unilever (formerly Bestfoods and prior to that CPC International, Inc.), Waste Management of
Massachusetts, Inc., Waste Management Disposal Services of Massachusetts, Waste Management of
Rhode Island, Inc., and Clean Harbors of Braintree Inc. (collectively referred to as the “Group”). Pursuant to
the terms of the amended 1987 Administrative Order on Consent (AOC) entered into consistent with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Docket No. 1-87-
1064, the Group agreed to perform and finance the remedial investigation (RI) and FS at OU2 in accordance
with the November 2000 Statement of Work for Remedial Investigation and Feasibility Study for the
Peterson/Puritan, Inc. Operative Unit 2: JM Mills Landfill. The final Remedial Investigation Report (Rl Report)
was submitted to the EPA in August 2012 (ARCADIS, 2012).

1.1 Purpose

The purpose for preparing this FS is to: 1) establish the remedial action objectives (RAOs) and 2) establish
and evaluate remedial technologies and remedial alternatives considered most suitable for OU2.

1.2 Report Organization

This FS follows the Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA (EPA/540/G-89/004, Office of Solid Waste and Emergency Response [OSWER] Directive 9355.3-
01, October 1988), and Conducting Remedial Investigation/Feasibility Studies for CERCLA Municipal
Landfill Sites (EPA/540/P-91/001, OSWER Directive 9355.3-11, February 1991).

This FS is organized as follows:

e Section 1 — Introduction: This section describes the purpose and FS organization.

e Section 2 — Background Information: This section explains OU2 site history, current site conditions,
physical setting, and provides a summary of the nature and extent of contamination.
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e Section 3 — Basis for Site Remediation: This section includes summaries of human health and
ecological risk assessments, including conclusions regarding unacceptable risk for the various media at
OU2, descriptions of applicable or relevant and appropriate requirements (ARARS), and development of
site-specific RAOs.

e Section 4 — Identification and Screening of Applicable Technologies: This section identifies the
potentially applicable technology types and process options for each impacted medium at OU2.

e Section 5 — Development of Remedial Alternatives: This section provides an evaluation of the potential
technologies for achieving the RAOs developed in Section 3 for groundwater, soil, and sediment that

were retained from the initial screening.

e Section 6 — Alternatives Screening Process: This section describes the screening of the entire
assembled alternatives on the basis of effectiveness, implementability, and cost.

e Section 7 — Detailed Analysis of Alternatives: This section provides a detailed analysis of retained
alternatives against each of the nine evaluation criteria.

e Section 8 — Comparative Analysis of Alternatives: This section consists of a comparative analysis that
focuses upon the relative performance of each alternative against the nine evaluation criteria.

e Section 9 — References: This section lists the sources of information cited in this FS.
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2. Background Information

EPA included this site (EPA ID # RID055176283) on the National Priorities List (NPL) on September 8,
1983. Pursuant to the terms of AOC Docket No. 1-87-1064, the Group agreed to perform and finance the
RI/FS for OU2.

2.1 Site Description

In 1990, the EPA divided the original site into Operable Unit 1 (OU1) and OU2. As shown on Figure 2-1,
OU2 includes the area adjacent to and extending approximately 1 mile in length along the Blackstone River
between the Towns of Lincoln and Cumberland, Rhode Island. OU2 is located immediately southeast and
downstream of OUL.

The following description is taken directly from the final Statement of Work (SOW) for the RI/FS for OU2:

OU2 of the Peterson/Puritan, Inc. Superfund Site (hereinafter referred to as the Site) is predominately
located in the town of Cumberland in the north-central portion of the State of Rhode Island, and includes
a small segment within the town of Lincoln. OU2 is known locally, and in part, as the J.M. Mills Landfill.
The Site is surrounded by industrial, residential, and semi rural/suburban properties. Bordering the Site
to the north is the Hope Webbing Company property located at 88 Martin Street. To the south is the
Stop and Shop Market (and strip mall) on Mendon Road (Route 122). To the northeast are the
Mackland Sand and Gravel operations and wetlands also known locally as “New River.” Finally, to the
south of the Site is the Blackstone River and Canal.

The EPA redefined the OU2 boundary in May 2005. Figure 2-2 shows the boundary, now called the “RI Site
Study Area,” as revised by the EPA, as well as key features in this area. The OU2 portion of the site
contains many parcels within the immediate floodplain of the river, including the J.M. Mills Landfill, the
Nunes Parcel, and an unnamed island (Unnamed Island); all of which contain waste deposits and were
owned and operated during the time of disposal as a single landfill facility (the “Facility”) and where
contamination from these combined landfill operations came to be located within the immediate floodplain of
the river corridor. Figure 2-3 shows OU2 divided into individual subareas, as defined by their geographical
and physical characteristics. As currently defined by the boundary shown on these figures, OU2 is just over
1-mile-long (5,600 feet) and varies in width from approximately 1,200 to 1,900 feet, which corresponds to a
total area of approximately one third of a square mile, or 200 acres. Bordering OU2 to the north is the Hope
Global Company property and the southern portion of OU1. To the south of OU2 is the Stop and Shop
Market (and strip mall) on Mendon Road, Cumberland (Route 122) and the Pratt Dam. The eastern
boundary of OU2 includes the Providence and Worcester Railroad (P&W) tracks, along the western edge of
the large wetlands complex (east of OU2) forming the eastern extent of P&W'’s right-of-way. The western
boundary of OU2 is the Blackstone River. OU2 includes the Unnamed Island in the southern portion of the
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site. The main channel of Blackstone River flows east around the island, and a secondary channel of the
river flows west of this island.

OU2 consists of approximately 74 acres of filled and/or altered floodplain formerly owned and operated as
the Facility by Mr. and Mrs. Joseph Marszalkowski and his agent(s)/associates for the purposes of waste
transfer and disposal. The Facility included a subarea referred to as the J.M. Mills Landfill which reportedly
accepted wastes from 1954 through the mid-1980s. Entry to the Facility occurred from an access road
connecting from Mendon Road south of the site and crossing over the Nunes Parcel subarea of the Facility,
where at the time of disposal, the J.M. Mills, Inc. conducted waste segregation, disposal, business, and
accounting operations. EPA believes that waste disposal and operations within the J.M. Mills subarea of the
Facility largely came to a close by 1986 (although not officially closed until 1991) due largely in part to
collaborative records and description of site operations concerning this and the other areas of the Facility,
including the property today referred to as the Nunes Parcel. A section of the Providence and Worcester
Railroad line runs within the eastern border of OU2 and forms the eastern extent of the J.M. Mills landfill
slope and Nunes Parcel property bounds while the river forms the landfill's western boundary.

The following areas within OU2 (the OU2 RI Study Area) were investigated and correspond to those areas
evaluated in the risk assessments (see Figures 2-2 and 2-3):

1) J.M. Mills Landfill - This area includes the land formerly owned or operated as a mixed industrial and
solid waste landfill by Joseph and Linda Marszalkowski through their business, J.M. Mills, Inc. and his
agent(s)/associates for the purposes of waste transfer and disposal. This land is commonly referred to
as the J.M. Mills Landfill, and accepted wastes from approximately1954 to 1986. The J.M. Mills Landfill
occupies approximately 38 acres and is oriented in a northwest-southeast direction between the
Blackstone River and the Providence and Worcester (P&W) railroad tracks. The J.M. Mills Landfill,
which is shown on Figure 2-3, extends approximately 85 feet above local ground level. At least five vent
pipes are present at the top of the J.M. Mills Landfill. Because the J.M. Mills Landfill was never formally
closed, cover sail is thin-to-lacking in some areas. Vegetation covering the J.M. Mills Landfill consists of
trees (up to 30 years old), brush, grasses, and weeds.

2) Nunes Parcel — This area includes the transfer station properties (now or formerly owned by Nunes
Disposal, Inc.), also known as the solid waste transfer station and/or the Nunes Parcel, which contains
both buried and surface waste. During the period of disposal (approximately 1954 to 1986) this parcel
was owned and operated by Joseph and Linda Marszalkowski through their business J.M. Mills, Inc.
Within the Nunes Parcel is an area where the Rhode Island Department of Environmental Management
(RIDEM) conducted a removal action (the “RIDEM Soil Removal Area”) that addressed contaminated
soil. A building and structures are also located on the Nunes Parcel that were used for transfer station
operations. The building potentially contains structural elements of an earlier canal gate house that
stood at this location. The associated power canal was present on the east side of the Nunes Parcel
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3)

4)

5)

6)

7

8)

9)

until the mid-1960s when it was filled as part of the landfill operations. (See: Phase | Cultural Resources
Reconnaissance Survey (The Public Archaeology Laboratory, Inc., 2012) (Appendix F)).

Unnamed Island — This area includes an unnamed island within the Blackstone River currently bounded
by the Blackstone River main channel and a backwater channel to the southwest; the Unnamed Island
includes areas containing soil contamination, surface waste, and buried waste deposits originating from
site disposal operations. During the period of disposal (approximately 1954 to 1986) this parcel was
owned and operated by Joseph and Linda Marszalkowski through their business J.M. Mills, Inc.

Quinnville Well Field — Investigations included the former Quinnville Well Field, located west of the J.M.
Mills Landfill, across the Blackstone River.

Southern Bank/Pratt Dam — This area is located south of the Unnamed Island, between the Blackstone
Canal and the backwater section of the Blackstone River. This piece of land is connected to Pratt Dam
and has a bike path running along the top of bank.

Debris Fields — There are multiple visible debris fields (DFs) at the site, with three (DF-1, DF-2, and DF-
3) located northwest of the J.M. Mills Landfill and one (DF-4) located next to/on the J.M. Mills Landfill
near the Unnamed Island.

Wetlands A-D — There are multiple wetlands on the opposite side of the railroad tracks next to the J.M.
Mills Landfill where investigations were performed.

Blackstone River — The Blackstone River runs through OU2. Samples of surface water, sediment, and
fish tissue were collected from the Blackstone River as part of the RI.

Ponds — This area includes nine ponds/inlets located throughout OU2, which were included as part of
the RI.

10) Groundwater — This area includes the aquifer located within OU2. This includes, but is not limited to, the

Quinnville Well Field and Lenox Street Well.

11) Site-Wide Soil — As part of the baseline ecological risk assessment (BERA), evaluations were performed

for exposure by birds to site-wide soil. While individual soil samples were associated with the subareas
noted above, this FS also considers impacts to ecological receptors exposed to soil in multiple
subareas.
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2.2 Site History
2.2.1 History of Surrounding Area

The earliest residents of the Blackstone Valley were the Paleo-Indians, who arrived in this region
approximately 12,000 years ago. By the early 17" century, three principal tribes lived here: the Narragansett,
the Nipmuc, and the Wampanoag tribes. The Blackstone River Valley was first settled by Europeans in the
17" century, and the area soon became one of the earliest sites for industrial development in North America.
Almost everyone living in the Blackstone River Valley during the colonial era farmed, but by the mid-1600s,
the settlers had begun to tap into the waterpower opportunities of the region with grist mills, saw mills, and
iron forges. The steep drop and relatively abundant flow of water in the Blackstone River provided power for
numerous mills that were built between Worcester, Massachusetts and Providence, Rhode Island. Industrial
development began with the Slater Mill, the first textile mill in the country, which was built downstream of
OU2 in Pawtucket in 1790. In the 1820s, the Blackstone Canal was constructed. Between 1870 and 1920,
more than 1,000 manufacturing facilities were present in the Blackstone River Valley, most notably cotton
and wool textile mills, but also producers of flour, rubber, wood products, steel, and machinery.

In the vicinity of OU2, the Lonsdale Company (owned by a Providence mercantile firm, Brown and Ives) built
three mills between 1847 and 1886: the Ashton Mill, downstream of Ashton Dam (later operated by Owens
Corning to manufacture fiberglass products); the Berkeley Mill, between the Ashton and Pratt Dams (in the
area of the current industrial park near Martin Street); and the Lonsdale Mill (which included two main
facilities: one downstream of Pratt Dam between the Blackstone River and the Blackstone Canal and one
farther downstream on the Blackstone River, approximately 2,000 feet to the east).

The Blackstone Canal was built between 1825 and 1828 as a means of conveying goods from central and
western Massachusetts to Providence, so that Providence merchants could compete with Boston traders.
The Blackstone Canal was not suitable for year-round navigation and it competed with the mills for water.
The P&W railroad was constructed in 1847 as a more reliable means of transport between Worcester and
Providence. In the late 19" century, Pratt Dam was expanded and improved to support a railroad spur
crossing the Blackstone River to a portion of the Lonsdale Mill.

Historical maps show a large dammed reservoir present in the Blackstone River Valley upstream of Pratt
Dam as early as 1870. On the 1949 United States Geological Survey (USGS) topographic quadrangle map,
this reservoir is labeled as “New Pond,” while it is shown as “New River” on other maps. At that time, land on
both sides of the P&W railroad track was under water, and the track apparently was built on a levee running
through the pond. The reservoir had two outlets: one at Pratt Dam into the main channel of the Blackstone
River and one into a canal parallel to and just southwest of the P&W railroad track. This canal led under
Mendon Road to the eastern part of Lonsdale Mill (which later became the original Ann & Hope department
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store and warehouse) and discharged to the Blackstone River at this location (near the area that later
became the Lonsdale Drive-In Theater).

Based upon a review of aerial photographs, it appears that the reservoir (New Pond) was drained in the
early 1950s. The land northeast of the tracks did not drain completely at the time, and it remained a
wetlands area with standing water. Substantial revegetation of this area has occurred since that time.
Additional siltation of the wetlands occurred as a result of sand and gravel extraction activities that began in
the late 1940s or early 1950s on the land northeast and north of the wetlands. The mills built in the 19"
century were closed or were converted to new uses in the 1920s. Modern industrial development along
Martin Street began in the late 1950s.

The headwaters of the Blackstone River are located near the City of Worcester in south-central
Massachusetts. The river flows from there to the Seekonk River in Pawtucket, Rhode Island. The
Blackstone River has a total length of 48 miles with a drainage area of 540 square miles. The river is the
second largest freshwater tributary to the Narragansett Bay. The Blackstone River is an important natural,
recreational, and cultural resource to both Rhode Island and Massachusetts.

Historically, the Blackstone River provided both water supply and wastewater drainage for the industries and
municipalities along the valley. The wastewater treatment plant (WWTP) for the City of Worcester
discharges to the Blackstone River's headwaters, and the WWTP for Woonsocket is another major
discharger upstream of OU2. In studies performed by Metcalf & Eddy, Inc. in 1948 and by the USGS in 1974
(described in the Remedial Investigation Report for the Peterson/Puritan Site [C-E Environmental {C-EE},
1990]), the Blackstone River waters were found to be noticeably degraded by municipal sewage and
industrial discharges. The Worcester and Woonsocket WWTPs were upgraded to secondary treatment
facilities in 1976 and 1978, respectively. Since then, new permit requirements (under National Pollutant
Discharge Elimination System [NPDES]) have been issued for each WWTP, which call for further capital
improvements that have been implemented and/or in progress to meet more-stringent discharge limits for
total nitrogen, total phosphorous, and various metals.

By 1969, the Blackstone Valley Sewer District, which is now known as the Narragansett Bay Commission,
had installed a 42-inch reinforced concrete interceptor sewer main (located within OU2 and running adjacent
and parallel to the P&W railroad right-of-way) to collect and treat discharges that had previously flowed into
leach fields or piped to the Blackstone River. The collected wastewater is treated at the Bucklin Point WWTP
in East Providence and then released onto the Seekonk River (a tidal extension of the Blackstone River).

At the time of the OU1 Baseline Risk Assessment in 1993, the Blackstone River was rated by the State as
Class C under the federal Clean Water Act (CWA) (suitable for fish and wildlife habitat, recreational boating,
and industrial process supply, but not suitable for bathing, agricultural uses, or potable water supply). Since
then, the river water quality has generally improved and is currently classified as a Class B1 surface water
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body that has an established goal of “fishable and swimmable.” The State of Rhode Island has an overall
objective to “restore impaired sections of the Blackstone River and its tributaries,” which includes restoring
the river segment that flows through the OU2 site (RIDEM, 2001).

Current surface water quality is discussed in more detail in Section 2.4.

The Rhode Island Rivers and Classification Policy was amended in 2004 by the Rhode Island Rivers
Council. The policy is intended to provide guidance for the management and protection of Rhode Island's
river and estuarine watershed resources at the state and local levels. Its broad objectives are to protect
drinking water supplies and pristine rivers, to encourage recreational use of rivers, to foster the creation of
greenways, and to provide for the cleanup of rivers. The policy classifies freshwater into four classes:
Pristine Waters, Waters Supplies, Open Space Waters, and Recreational Waters. The Blackstone River
near the site (from Manville Dam to the Valley Falls Marsh) is classified as non-contact recreational.
Recreational waters include “water bodies, rivers, or river segments that are readily accessible, that may
have some development along their shorelines, and may have undergone some impoundment or diversion
in the past. These shall include sections of rivers along mill villages, but shall not include sections where
development may be characterized as urban. These waters are typically situated in suburban areas and are
generally suitable for canoeing and other non-contact recreational activities. They may function as open
space corridors or greenways.”

In 1986, the Blackstone River Valley Heritage Corridor (corridor) was created by Congress to protect the
resources of the Blackstone Valley, such as the Blackstone River, the canal, and heritage sites and natural
areas found throughout the corridor. OU2 falls within the boundaries of this corridor. The Blackstone and
Woonasquatucket River systems have also been designated as American Heritage Rivers. National Parks
Service and the U.S. Fish and Wildlife Service share responsibilities under the Department of the Interior as
a Federal Natural Resources Trustee.

Groundwater in the area was first developed as a public water supply by the Town of Cumberland when the
Martin Street well was installed in 1950; the Lenox Street well was added in 1964. Both water supplies had
problems with taste, odor, and objectionable levels of inorganics, such as manganese. By 1979, the Martin
Street well had been abandoned and the Lenox Street well provided approximately 4% of the Town of
Cumberland’s water supply. The Town of Lincoln first developed the Quinnville Well Field in 1957, and it
added the last supply well in 1975. The Quinnville Well Field provided approximately 45% of Lincoln’s public
water supply. During a routine state-wide testing program for municipal wells in October 1979 by the Rhode
Island Department of Health, the volatile organic compounds (VOCs) 1,1,1-trichloroethane, trichloroethene
(TCE), and tetrachloroethene (PCE; also known as perchloroethylene) were reported in the Lenox Street
and Quinnville Well Field wells. In subsequent testing, trans-1,2-dichloroethene, 1,1-dichloroethene, 1,1-
dichloroethane, and trichlorofluoromethane were also reported in the Quinnville wells. Except for occasional
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short-term use of the Quinnville Well Field by the Town of Lincoln until 1981, neither the Lenox Street well
nor the Quinnville Well Field has been used for public water supply since 1979.

The Town of Cumberland currently receives a portion of its drinking water from surface reservoirs north of
OU2. The Town also purchases water from the Pawtucket Water Supply Board. In addition, the Town
continues to operate municipal drinking water wells on the Blackstone River in Manville, Rhode Island
(approximately 5 miles upriver from the site) and from the Abbott Run aquifer east of the site. Currently,
Cumberland seeks to increase its well water production and is actively pursuing improvements at Manville
and other test sites. The Town of Lincoln currently receives its drinking water from the Providence Water
Authority, utilizing the Scituate Reservoir west of Providence. It also maintains a well in the Lonsdale area
south of OU2 for a backup supply.

Among the findings discussed in the 1993 OU1 Record of Decision (ROD), the Blackstone River and the
Quinnville Well Field were primary receptors of contaminated groundwater migrating from OU1. Due to the
geography of the site, the Blackstone River, the Quinnville Well Field, and the Lenox Street municipal well
are all identified as potential receptors for contamination emanating from OU2.

Until 2009, it was believed that no public or private groundwater supply wells were operating within or
adjacent to OU2, and that the entire area was served by public water systems. However, in 2009, following a
citizen inquiry concerning the site, the EPA became aware of a home on Wildwood Street (immediately east
of the site boundary and south of Lenox Street) using groundwater for consumption. Upon further
investigation, the EPA learned of two additional homes located on Dixon Street (north of Wildwood Street)
that are also using well water. Figure 2-3 presents the approximate locations of these residential wells. In
November 2009, sampling of the three private use (residential) wells was conducted by EPA. While minimal
traces of groundwater contaminants were detected in two of the three wells, concentrations in the potable
water from each residential well were found to meet protective groundwater standards at the time. The
affected residents were advised to continue to monitor their household water periodically. Aside from these
instances, no other groundwater use has been identified on, or in the immediate vicinity of, the site. The
EPA believes that all other residents located within the site or near the site are receiving municipal drinking
water.

The town of Cumberland’s loss of the Lenox St. well has not been resolved. Negotiations for investigations
at OU2 commenced in 1998 calling for the Respondent to complete the terms of the 1987 Site-wide RI/FS
AOC and to pay past costs pursuant to the terms of a CERCLA Section 122(h) settlement agreement. The
Respondent and its former parent company, Bestfoods, now known as Unilever, entered into an amended
1987 AOC to conduct and finance the RI/FS for OU 2 in the summer of 2001. Unilever was later joined by
Waste Management, Inc. and together completed the RI with EPA oversight in 2012.
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Groundwater within OU2 is designated under the federal groundwater classification as Class 2B (future
drinking water resource). The State of Rhode Island is designated as a natural resource trustee for
groundwater; however, the State has elected not to participate in the EPA-endorsed Comprehensive State
Ground Water Protection Program. Thus, the federal classification for groundwater applies.

2.2.2 History of Operable Unit 2

Based on a review of aerial photographs (EPA, 1987b), New Pond was flooded above Pratt Dam until the
early 1950s. By 1956, the Blackstone River above Pratt Dam was drained, and the canal running parallel to
the tracks was filled. All drainage from the area, with the exception of the wetlands immediately east of the
J.M. Mills Landfill, was then routed to Pratt Dam. As a result of the draining and filling activities, substantial
new tracts of land had opened up in areas of the current J.M. Mills Landfill and the Unnamed Island by the
early 1950s. These areas were owned and operated by Joseph and Linda Marszalkowski through their
business of J.M. Mills, Inc., during the time of disposal from approximately 1954 to 1986.

Solid waste and industrial wastes including hazardous substances were disposed of at the J.M. Mills Landfill
from approximately 1954 to 1986. As described by Unilever Bestfoods and CCL Custom Manufacturing, Inc.
in a civil action for recovery of costs submitted to the United States District Court of Rhode Island,
"hazardous substances," as defined in Section 101(14) of CERCLA, were disposed at the J.M. Mills Landfill
and have come to be located at the site. These hazardous substances include, but are not limited to, 1,1,1-
trichloroethane, trichloroethene, methylenechloride, toluene, solvent mixtures, ink, metals, waste oils,
absorbents (Speedy-Dry), chlorinated solvents, methyl ethyl ketone, solvents, solid chemical waste
(ignitable dust), cyanide, drums, solids and sludges, fly ash, RCRA metals, loose ink, glue waste, hydraulic
and lubricating oils, acetone, tetrachloroethene, xylenes, chemical waste, copper hydroxide, plating waste,
PCBs, creosote telephone poles, laboratory waste chemicals, formaldehyde, bag house waste, latex
sludges, mercury batteries, recycled oils and solvents, plating cyanide solution, hazardous lime sludge with
copper and nickel, automotive waste, batteries, assorted hazardous wastes, drums with labels removed,
powdered metals, sulfuric acid, caustics, machine oils, wastewater treatment sludge, inorganics, heavy
metals, hydroxide sludge, still bottoms, filters, leather trimmings and wax plant wastes.! Based on aerial
photos, the most active period of filling and regrading (including movement of the Blackstone River channel
from the center to the southwest wall of the Blackstone River Valley) occurred in the mid- to late 1960s. The
filling and creation of new land appears to have taken place first in the area known as the Nunes Parcel (mid
1950s), also owned and operated by Linda and Joseph Marszalkowski through their business, J.M. Mills,
Inc. during the time of disposal from approximately 1954 to 1986. By 1956, a land bridge is visible at the

! Unilever Bestfoods and CCL Custom Manufacturing, Inc. v. American Steel & Aluminum Corp. et al C.A.
No. 01-496L, 2001 Complaint and 2002 First Amended Complaint.
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Pratt Dam extending to the Unnamed Island. Extensive stockpiling, excavation, filling, and apparent waste
disposal activities on the Nunes Parcel, J.M. Mills Landfill, and the Unnamed Island are evident in the aerial
photographs from 1970 through to the mid-to-late1980s. The Nunes Parcel, the J.M. Mills Landfill, and the
Unnamed Island are shown on Figure 2-3.

Based on a review of the aerial photographs, disposal activities on the Unnamed Island appear to have
ended at the same time. Subsequently, the bridge to the Unnamed Island deteriorated. A large excavator
apparently stalled on the Unnamed Island, remaining there until its removal by the RIDEM in the summer of
2003.

Bulky wastes, including large concrete slabs, demolition debris, and drums were disposed during, and
subsequent to, the J.M. Mills Landfill operation along the northern access road and the railroad between the
J.M. Mills Landfill and Martin Street. The northernmost area consists primarily of broken concrete pieces,
asphalt, and soil. Observations and historical information provided by the EPA suggest that a portion of this
material originated from the demolition of former gasoline stations. The southeastern area consists of large
concrete slabs, railroad ties, and two areas containing drums. Other bulky wastes, concrete, and tanks were
found on the floodplain at the southwest portion of the J.M. Mills Landfill.

In 1987, Mrs. Marszalkowski sold an approximately 10-acre portion of the site (now known as the Nunes
Parcel) to Michael John Realty, Inc. (Michael and John Nunes) who continued to operate a waste disposal
company (Nunes Disposal, Inc.) from these premises until approximately 2003. Prior to the sale, this
southern portion of OU2 maintained the gate where landfill operations were accessed from Mendon Road.
Under Marszalkowski’'s ownership, the Nunes Parcel consisted of several lots and was a former privately
owned waste transfer station, disposal area, and truck maintenance yard where, during the time of the most
extensive landfilling operations, mixed industrial, commercial (including some hazardous) wastes, with a mix
of municipal trash, entered the Facility through the Nunes Parcel for disposal throughout the Facility. Later
investigations identified waste disposal both above and below grade on this parcel. This parcel includes an
inlet and a buried power canal (partially underlying the transfer station building) perpendicular to, and
connecting with, the river's edge. Bulky wastes remained stockpiled on the Nunes Parcel after disposal
activities at the J.M. Mills Landfill ended. Today, the Nunes Parcel transfer station area is inactive and
contains several structures and shacks, including a cement foundation and metal-sided building with wood
framed office extensions facing east where the office and controlling operations for the landfill occurred.

Immediately southwest and across the river channel from the J.M. Mills Landfill is the 28-acre Unnamed
Island located in the Blackstone River, that was also used for Facility operations. EPA discovered solid
wastes disposed on this island and believes that the island’s soils were quarried, well below the water table
in some cases, and used to provide daily cover materials for landfill operations within the Facility, as well as
for other purposes. Some of the borrow pits were also used as additional disposal locations during the time
in which the Facility was operating. Portions of these pits remained open, forming ponds. The resulting
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ponds are subject to flooding at times of high flow and are functioning as aquatic habitat. Down river from
the Unnamed Island is the Pratt Dam, which provides an access point to the island. Collectively, the J.M.
Mills Landfill, the Nunes Parcel, and portions of the Unnamed Island are identified as principal sources for
OU2 receptors (including groundwater, floodplain soils, and surface water and sediments in site ponds).

After the initial Rl was complete and the EPA divided the site into separate OUs in 1990, additional response
actions in OU2 were limited. Under a removal action in 1991, EPA contractors constructed a fence to restrict
access to the J.M. Mills Landfill. In addition, drums were removed from the base of the J.M. Mills Landfill. In
November 1997, a second removal action was taken to address the disposed asbestos-containing wastes
found outside the fenced area. This material was taken offsite for disposal. The security fence was extended
to limit further uncontrolled dumping and to maintain access restrictions at this portion of OU2.

In October 2003, Owens Corning, under EPA oversight, removed 55.9 tons of fiberglass-containing waste
and construction material from the Unnamed Island. The construction material consisted of road-building
material used to access the Unnamed Island for the response action. The response action occurred on the
Unnamed Island between Pond A and the back channel of the Blackstone River (Owens Corning, 2004).
During this time, RIDEM, acting upon citizen complaints, elected to use a temporary constructed access
road to dismantle and remove the disabled excavator from the Unnamed Island.

As a component of the construction of the Blackstone River Bikeway in 2004, the Rhode Island Department
of Transportation (RIDOT) (under the direction of RIDEM) completed a removal action at the southeast
corner of the Nunes Parcel near the Pratt Dam (VHB, 2004). Levels of lead, arsenic, dieldrin, petroleum
hydrocarbons, and several semivolatile organic compounds (SVOCs) exceeded relevant State direct
exposure criteria for soil, and approximately 11,600 tons of soil were removed and appropriately disposed at
permitted offsite locations. The area is used as floodplain compensation and flood storage while some
portions were backfilled with clean fill and asphalted to complete the bikeway section. This area encroaches
upon the southern boundary of the OU2 portion of the site and is considered an extension of buried wastes
deposited within the Nunes parcel. The State completed the removal (off-site) of soil containing lead (failing
TCLP), solid wastes, and other soil from the southern boundary of OU2.

Refer to the RI Report (ARCADIS, 2012) for further historical information on the OU2 site.
2.3 Physical Setting
This section, summarized from the Rl Report (ARCADIS, 2012), presents information on the physical setting

of OU2, based on investigations at OU2 and supplemented, where necessary, with other information for the
area.
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2.3.1 Surface Features and Land Use
2.3.1.1 Surface Topography

The topography in the area of OU2 is characterized by rolling hills that have been incised by the valley of the
Blackstone River, which flows northwest to southeast. Features formed by pre-glacial stream erosion have
been modified by glacial and post-glacial erosion. As a result, the hilltops are rounded and the Blackstone
River Valley has been deepened and filled with glaciofluvial sediments.

Historical maps and aerial photographs show that, from at least 1870 to 1951, the Blackstone River Valley
area, currently occupied by the J.M. Mills Landfill, as well as the wetlands area northeast of the railroad, was
flooded to an elevation of approximately 64 feet National Geodetic Vertical Datum of 1929 (NGVD29) in a
reservoir referred to as New Pond. By 1956, the area of New Pond was shown as drained, although the
wetlands retained standing water behind the railroad levee. After draining of New Pond, the Blackstone
River channel flowed almost through the middle of the valley. By 1970, the Blackstone River channel had
been rerouted around the north side of the J.M. Mills Landfill and moved close to the Blackstone River
Valley wall on the southwest. Additionally, a new backwater channel was created on the southwest side of
the Unnamed Island.

Overall, the ground surface along the Blackstone River floodplain slopes gently downstream (to the
southeast) at a gradient of approximately 10 feet per mile along the full length of the Blackstone River. Along
the 1 mile length of OU2, the Blackstone River drops approximately 3 feet, from a base-flow elevation of
approximately 56.5 feet at the upstream boundary to approximately 53.5 feet NGVD29 just above Pratt
Dam. The floodplain is contained by Blackstone River Valley walls that rise relatively steeply (especially on
the southwest side of the valley) to the surrounding hills, which reach elevations of 250 feet NGVD29.

The Blackstone Canal, built in the early 19" century, runs parallel to the Blackstone River along the
southwestern valley edge. This section of the Blackstone Canal originates upstream of OU2 at Ashton Dam,
and currently rejoins the Blackstone River just downstream of OU2 at Lonsdale. Historically, the Blackstone
Canal carried water out of the Blackstone River Valley and into the Moshassuck watershed via Scott Pond
south of Lonsdale. The Blackstone Canal is clay-lined and has a water-level elevation of approximately 73
feet NGVD29 (16 to 20 feet higher than the Blackstone River in OU2).

The J.M. Mills Landfill, located on the northern bank of the Blackstone River, slopes up steeply from the
floodplain level to a maximum elevation of approximately 145 feet NGVD29 (approximately 85 feet above
the base topographic elevation). The slope of the J.M. Mills Landfill is steepest on the northeast (railroad)
side, and is somewhat shallower on the southwest side facing the Blackstone River.
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2.3.1.2 Surface Water Bodies and Wetlands

OU2 is located entirely within the Blackstone River drainage basin. The Blackstone River is the main surface
water body at OU2. The Blackstone River flows to the southeast from Worcester, Massachusetts through
Woonsocket, Rhode Island (at the state border) to the Seekonk River south of Central Falls and Pawtucket,
Rhode Island, and from there into Providence Harbor at the head of Narragansett Bay.

Several ponds are also located within the boundaries of OU2 and are shown on Figure 2-3. Ponds A, B, C,
F, N, and | are flooded during periods of high water. However, they are not hydraulically connected to the
Blackstone River under normal flow conditions and retain water during base-flow conditions. Other ponds
and pools where waste and water are captured after flooding or precipitation are identified on Figure 2-3,
and these dry to varying degrees depending on the season and water-table level. These include several
ponds (E, D, and P) on the Unnamed Island. The hydraulic connection between the Blackstone River,
groundwater, and the ponds on the Unnamed Island appears to vary seasonally and with Blackstone River
water levels.

Additionally, there is an area of wetlands, designated A through D, located to the north of the Blackstone
River between the railroad tracks and the uplands. Based on groundwater elevations measured in
piezometers adjacent to the wetlands, they are in hydraulic connection with the groundwater system (see
discussion in Section 2.3.3). Surface water also flows into the wetlands from uplands to the north and east.
The wetlands are depicted on Figure 2-3.

2.3.1.3 Land Use and Zoning

OU2 is located primarily in the Town of Cumberland, with a small segment lying within the town boundaries
of Lincoln. Both towns are in the eastern side of Providence County, which spans the northernmost section
of the State of Rhode Island. The entire Blackstone River Valley, including Cumberland, Lincoln and six
other communities, lies within the area designated in state-wide land use planning documents as substrate
growth area No. 1 (SGA-1). The three most urbanized communities within SGA-1 (Central Falls, Pawtucket,
and Woonsocket) decreased in population from 1985 to 1995. However, SGA-1 as a whole, including
Cumberland and Lincoln, gained, and is expected to continue gaining, population through 2020.

The Towns of Cumberland and Lincoln were both classified as suburban, with a population density of 500 to
2,499 persons per square mile (Rhode Island Department of Administration, Statewide Planning Program,
2000). Rhode Island conducted major land use/land cover surveys in 1961, 1970, 1988, and 1995. The
results of these studies show that land development in the state increased at a rate nine times that of the
population and is primarily residential in nature (residential development was growing faster than the
population due to the decreasing household size; a trend seen since the mid-1950s). Development of
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residential land increased by more than 20% between 1970 and 1995, while industrial land use increased by
only 1.2% during this same period.

The area surrounding OU2 consists of a mix of commercial, industrial, residential, and recreational uses.
Land use planning for the area is delineated in the Cultural Heritage and Land Management Plan for the
Blackstone River Valley National Heritage Corridor (Corridor Management Plan). The Corridor Management
Plan was prepared by the Blackstone River Valley National Heritage Corridor Commission. The Corridor
Management Plan contains numerous objectives for preservation and management of the corridor,
including:

e preservation of green space within the corridor
e prevention of filling of wetlands adjacent to the Blackstone River or its tributaries
e restoration of disturbed or degraded sites, such as landfills, gravel pits, and abandoned lots

The Corridor Management Plan also contains detailed recommendations and guidelines for development of
property along the Blackstone River, as well as in nearby town centers.

In the summer of 2002, and following EPA’s Preliminary Re-use Plan, the Towns of Cumberland and
Lincoln, Rhode Island were granted funds from the EPA under the Superfund Redevelopment Initiative (SRI)
Pilot Grant to perform an analysis of the Ashton-Pratt Corridor. This analysis included evaluating existing
land uses within the site, determining the potential future land uses based on the needs and
recommendations of the towns, citizens, property owners, and users. The purpose of this activity was to
identify public interest in reuse planning opportunities within the Ashton-Pratt Corridor. Specifically for OU2
of the site, Section 4.3 of the Ashton-Pratt Redevelopment Plan (Crossman Engineering, Inc., 2004)
provides identified principal recommended actions and improvements as an outcome of this planning
activity. Based on project objectives, these findings included:

e Improve Support Services for Users of the Bikeway and River
¢ Improve Parking Facilities for Users of the Bikeway and River
e Potential Redevelopment of the Transfer Station Parcel

e Aesthetic Improvements

e Recreational Use of the Unnamed Island
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e Cleanup of the Landfill

Since 2005, recreational use on, and along, the river has increased significantly. The regional bike path has
been completed which follows the Lincoln side of the river and canal before crossing the Pratt Dam onto the
Cumberland side (and entering onto the western tip of the Nunes Parcel) on the south end of the site. The
path then follows the eastern side of the river into Lonsdale. With increased recreation in the vicinity of the
site, reasonably anticipated future land use for the site would largely include recreational and open space
considerations; including water sports. In that light, the Valley Falls Fire District has requested that access
to the Pratt Dam be maintained and site design considerations be made for continued vehicular access to
town property leading to the dam and for an adequate staging and portage area just north of the dam
(Cumberland side) for first responder life-saving efforts on the river.

2.3.2 Geology
2.3.2.1 Regional Geology

As mapped by Hermes et al. (1994), bedrock in the region consists of late Proterozoic or older
(Precambrian) metamorphic rocks of the Blackstone Group. These rocks range in type from quartzite and
schists derived from sedimentary rocks to greenstone, amphibolites, and serpentinite derived from volcanic
rocks. Fernald (1983) studied the Blackstone Group in some detail, including the road-cut exposures along
Highway 1-295 in the Blackstone River Valley, approximately 1.5 miles north of OU2. Fernald found that the
rocks comprising these exposures consisted of 67% quartzite, 9% micaceous quartzite, and 24% phyllite.
Fernald described the quartzite beds as homogeneous, massive, and interbedded with phyllite (in some
cases, green colored) and micaceous quartzite.

Structurally, the Blackstone River Valley follows the axis of a northwest-trending overturned antiform. This
structure is truncated between Lonsdale and Valley Falls by a north-trending normal fault system marking
the border of the Narragansett Basin, a rift valley of Triassic to Jurassic age. Schistosity dips moderately at
40 degrees to 60 degrees to the northeast.

Regionally, the bedrock is overlain by a thin mantle of till, which is primarily described locally as poorly
sorted sand, silt, gravel, cobbles, and boulders, ranging from very dense sandy silt to comparatively loose
silty sand (C-EE, 1990). In the river valleys, thick sand and gravel deposits overlie the till. The surficial
Blackstone River Valley deposits were mapped by Chute (1949) as floodplain alluvium, river terrace
alluvium, and kame terraces (along the valley walls). The deeper sand deposits within the OU2 study area
have been generally characterized by Shield Environmental Associates, Inc. (Shield; 2004) as
undifferentiated glaciofluvial deposits.
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2.3.2.2 Study Area Geology
2.3.2.2.1 Unconsolidated Deposits

The unconsolidated materials in the OU2 study area have been defined by soil borings completed at 41
locations over the last several years by Blasland, Bouck & Lee, Inc. (BBL) and other consultants. Six cross-
sections were constructed by Shield (2004) to represent the geology of the unconsolidated deposits at OU2.
Figure 2-4 is the cross-section locator map for those cross-sections, some of which have been augmented
through soil borings and monitoring wells installed by BBL. Updated cross-sections A-A’, F-F’, and D-D’ are
presented as Figures 2-5, 2-6, and 2-7, respectively.

The cross-sections generally verify the regional geology as described above, although the till (Shield Unit
TL) appears to be more limited in areal extent to the base of the bedrock valley. Till was absent in a number
of borings located along the bedrock valley walls. The actual thickness of the buried till is not well defined.
Many of the deep borings in the valley were drilled to refusal, which may indicate that either the top of the till
(i.e., a boulder within the till) or bedrock was encountered. The till is generally classified as an SW soil in the
Unified Soil Classification System (USCS).

The undifferentiated glaciofluvial deposits overlying the till are extensive throughout the study area, as
demonstrated by the cross-sections. These deposits range from poorly to well-graded sands and gravels
(USCS classifications of SM, SW, GM, and GW), based upon 26 samples for grain size distribution analysis
from nine monitoring well soil borings installed at OU2 by Shield. These coarse-grained deposits are found
everywhere in the bedrock valley, with the exception of cross-section D-D’ (Figure 2-7), where a relatively
thick (15-foot) lens of laminated silt and clay is indicated by the boring log for MW-109.

The glaciofluvial deposits are overlain by alluvial deposits in approximately the upper 20 feet, which
generally exhibit similar physical properties. The alluvial deposits contain a greater percentage of organic
matter and thin silt layers. This interlayering of silt and organic layers is expected in a meandering river
environment.

Significant reworking and mixing of natural surficial deposits has occurred in the recent past. This
reworking/mixing has been caused by draining of the pond and scouring of the Blackstone River bottom by
subsequent spring floods, by filling and sand and gravel extraction, and by the regrading of the Blackstone
River Valley in the area of the J.M. Mills Landfill and Unnamed Island. Wetlands have become established in
some of the formerly flooded and/or excavated areas, trapping organic and fine sediments in a thin deposit
over the coarser glaciofluvial deposits. In the area of the former New Pond and wetlands, where a man-
made lake flooded the Blackstone River floodplain, a thin layer of finer sediments (primarily silt) can be
expected from sediment settling behind the dam.
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2.3.2.2.2 Blackstone River Sediments

Shield (2004) characterized the physical nature of sediments in the Blackstone River, Ponds A through F,
the Blackstone River inlet near the transfer station (referred to as Nunes Inlet), and the wetland areas.
Samples of sediments from these areas were analyzed for grain size. The following table summarizes
Shield’s findings.

Physical Nature of Blackstone River Sediments

Location # of Samples | Sediment Description

Blackstone River 13 Fine to coarse sand with varying amounts of gravel.1

Pond A 5 Near shore: coarse sand, some gravel, little to no fines. Middle of pond: silt.

Pond B 1 Silt and silty clay.

Pond C 1 Sand and silt.

Pond D 1 Sand, some silt.

Pond E 1 Sand, some silt.

Pond F 1 Variably sandy and silty.

Pond N 1 Sand and silt.

Nunes Inlet 1 Sand and silt.

Wetlands 10 Eg?tgeid from silty clay to sand and gravel, with varying amounts of organic
Notes:

'One sample, collected behind Ashton Dam, contained a considerable fraction of silt (44% by weight).
2.3.2.2.3 Bedrock

Bedrock beneath OU2 is mapped as quartzite (north of the Blackstone River) and as epidote-and-biotite
schist (south of the Blackstone River) (Hermes, 1994). In 1987, Camp, Dresser & McKee installed well
borings and cored into bedrock at the OU2 site, two (MW-106 and MW-107) were logged as “green schist”
and five (MW-108, MW-109, MW-110, MW-111, and MW-112) were logged as “orthoquartzite.” These
observations were fairly consistent with the studies done by Hermes (1994) and Fernald (1983).

Aerial photographs and field investigations of fracture patterns in the study area during the site-wide RI
yielded inconsistent results (C-EE, 1990). However, both studies appeared to indicate that the dominant
fracture directions trend north-northeast, with a more minor component to the northwest.

The configuration of the bedrock surface beneath the valley was mapped in the Remedial Investigation
Report for the Peterson/Puritan Site (C-EE, 1990) based on bedrock elevations in the literature, test boring

logs, and seismic refraction survey results. Shield (2004) revised that map using bedrock surface.

During Phase 1B, BBL performed a geophysical survey and drilling to further refine the definition of the
bedrock surface. Boring GNP-705B was located at the north end of the Nunes Parcel and extended to the
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bedrock surface. This information, in conjunction with the geophysical survey, was used to reconstruct
cross-section F-F’ (Figure 2-6) and the bedrock elevation contour map (Figure 2-8). These figures indicate
that there is no evidence of a deeper bedrock trough (elevations below -100 feet NGVD29) to the south
running parallel to the Blackstone River, as indicated on the Shield map. The more recent data indicates that
bedrock elevations there are much shallower (between -50 and -75 feet NGVD29), and that there is a closed
depression in the bedrock surface north of boring GNP-705B (Figure 2-8). However, this reinterpretation of
the bedrock surface has no appreciable effect on the groundwater flow or the overall geologic model of OU2.

2.3.3 Groundwater Hydrology
2.3.3.1 Regional Groundwater Hydrology

The hydrogeology of the region is dominated by the Blackstone River, which is the major groundwater
discharge zone in the region. Groundwater in the Blackstone River Valley is derived chiefly from
precipitation that falls on and infiltrates into the uplands and the valley floor, some of it in the form of
snowmelt. Another source of groundwater is the infiltration of Blackstone River water during flood stages or
behind dams. This groundwater is expected to discharge back to the Blackstone River following floods or
shortly below dams. Groundwater is stored in the glacial unconsolidated material that blankets the uplands
(till) and fills the bedrock valley (till and glaciofluvial sediments) and also in the bedrock. Groundwater
generally moves from the till upland toward the Blackstone River.

Like the Blackstone River Valley, river valleys in the region represent localized zones of abundant water
resources in a terrain that is dominated by relatively low-permeability crystalline bedrock mantled by till of
low- to moderate-permeability. The USGS has recently performed numerical groundwater flow modeling of
the Lincoln and Cumberland well fields, located approximately 4 miles upriver from OU2 (Friesz, 2004).
These well fields draw water from the glaciofluvial deposits above bedrock. The modeling showed that the
size of the areas contributing recharge to the well fields increased as pumping rates at the well fields were
increased, and that induced infiltration from the Blackstone River accounts for a significant portion of the
water pumped by the well fields. No groundwater pumping is occurring in OU2; therefore, groundwater is
expected to discharge to the Blackstone River under base-flow conditions, which is consistent with past U.S.
Army Corps of Engineers modeling studies.

2.3.3.2 Site Groundwater Hydrology
OU2 hydrogeology has been studied for more than 17 years through a series of investigations. This section
summarizes the groundwater hydrology based on the findings of the Rl Report (ARCADIS, 2012), including

previous investigations, and presents conclusions of the implications of the groundwater flow conditions to
contaminant migration.
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2.3.3.2.1 Hydrostratigraphic Units

Based on the available information, four hydrostratigraphic units are identified within OU2: Upper
Glaciofluvial Unit, Lower Glaciofluvial Unit, Till, and Bedrock. Shield (BBL, 2006a) developed a “formation
code” that was used to describe the zones and identify the zones in which individual OU2 monitoring wells
were screened. Table 2-1 summarizes well construction information and identifies the formation code for
each OU2 well. These hydrostratigraphic units and the Shield formation codes are presented below:

e Upper Glaciofluvial — SH: Wells screened in glaciofluvial sediments; the screen mid-point elevation is
above 35 feet NGVD29.

e Upper Glaciofluvial — IN: Wells screened in glaciofluvial sediments; the screen mid-point elevation is
between -10 and 35 feet NGVD29.

e Lower Glaciofluvial — DP: Wells screened in glaciofluvial sediments; the screen mid-point elevation is
below -10 feet NGVD29.

e Till—TL: Wells screened in till just above bedrock.

Bedrock — BR: Wells screened in bedrock.

The hydraulic conductivity values reported for these units, as determined by a variety of testing methods, are
presented in Table 2-2. The hydraulic conductivity of the Upper Glaciofluvial Unitis, in general, an order of
magnitude greater than the Lower Glaciofluvial Unit and the underlying Till Unit. This difference in hydraulic
conductivity has significant implications for contaminant migration, as based on the higher hydraulic
conductivity of the Upper Glaciofluvial Unit, contaminants are more likely to be confined to the upper 30 feet
of the aquifer rather than migrate deeper in the aquifer. Hydraulic gradients also support the finding of
contaminants being limited to the shallow aquifer.

2.3.3.2.2 Groundwater Movement

Figure 2-9 presents groundwater contours based upon the November 2005 water-level data, which is
representative of previous rounds measured in 2005 and 2006.

Groundwater Elevations and Depth to Water
Depths to water and groundwater elevations for the above-referenced synoptic water-level measurement

events are presented in Table 2-3. The depth to water across OU2 varies depending on the proximity of the
measuring point to the Blackstone River and the season that the measurement was taken. The greatest
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depths to water are at edges of the valley wall, as represented by monitoring wells MW-EA-1 and MW-107A
(north and south valley walls, respectively). Groundwater depths there range from approximately 20 feet
below ground surface (bgs) to 28 feet bgs for MW-EA-1 to 16 to 20 feet bgs for MW-107A. Groundwater
depths rapidly decrease approaching the Blackstone River to O feet bgs. Water levels measured in
piezometers and monitoring wells installed along the Blackstone River actually show water levels above the
ground surface (Table 2-4), indicating that there is an upward vertical gradient, and that the groundwater is
discharging to the Blackstone River. This is discussed in more detail below.

Horizontal Movement

The groundwater flow patterns, as represented on Figure 2-9, consistently demonstrate that groundwater
generally moves horizontally toward the Blackstone River. The following bullets summarize important
information obtained from the prepared water-table maps:

¢ Where the Blackstone River floodplain is broad (i.e., the Quinnville Well Field and the J.M. Mills Landfill),
horizontal hydraulic gradients are slight (approximately 0.005 feet per foot).

¢ Water in the Blackstone Canal is perched above the regional water table because of the historic lining of
the Blackstone Canal and, therefore, has no appreciable effect upon groundwater movement.

e The groundwater elevation data suggest that mounding beneath the J.M. Mills Landfill is minimal or non-
existent. All of the groundwater contour maps consistently show groundwater flow to the south and west
from the Wetland B and C areas toward the J.M. Mills Landfill and the Blackstone River. If mounding
were occurring, groundwater would be expected to flow toward the wetland from the J.M. Mills Landfill,
at least at certain times of the year. Based upon the groundwater elevation data, piezometer PZ-12,
which is on the north (wetland) side of the railroad tracks, exhibits a consistently higher head than
piezometer PZ-19, which is on the south (J.M. Mills Landfill) side of the railroad tracks. While the MW-
108 well cluster does exhibit a slight downward vertical groundwater gradient, this is not related to
mounding of groundwater beneath the J.M. Mills Landfill, as discussed below. Furthermore, the slight
amount of groundwater head build up beneath the J.M. Mills Landfill is unlikely to have any significant
effect on contaminant migration, because the high hydraulic conductivity of the Glaciofluvial Unit
beneath the J.M. Mills Landfill (see discussion below on Hydraulic Conductivity and Groundwater Flow
Rate), coupled with the expected anisotropy that would favor lateral movement of groundwater, would
tend to mitigate downward movement of affected groundwater.

e Groundwater generally discharges to the wetlands north of the J.M. Mills Landfill from the valley wall
along the northern edges of the wetlands. Based upon historically measured groundwater levels, the
base of the wetlands are periodically in hydraulic connection with the groundwater table. During higher
water conditions, water from Wetland C flows to Wetland B and finally to Wetland A. Surface water from
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Wetland B flows into Wetland A during medium and high water conditions through the berm that
separates the two wetlands. During lower water conditions, these wetlands appear to act independently
with no visible surface flow from one to the other. In Wetland A, the surface water is captured by a 10-
foot by 10-foot concrete basin before traveling southeast adjacent to the railroad tracks before
discharging into the Blackstone River south of Route 122.

¢ During base-flow (non-storm event) conditions, groundwater is not mounded appreciably beneath the
Unnamed Island. As a result, groundwater generally moves eastward across the Unnamed Island, with
some Blackstone River water recharging Unnamed Island groundwater along the “upriver” (western)
portion of the Unnamed Island, and Unnamed Island groundwater discharging back to the Blackstone
River along the Unnamed Island’s eastern flank.

¢ During and for brief periods following significant storm events, the Blackstone River near the Unnamed
Island acts as a losing reach and likely loses water to the Unnamed Island as bank storage. This
statement is based on Shield’s most recent water-level measurement round in September 20, 2004,
which was collected 2 days after a 2.3-inch rainfall event, and represents a fairly comprehensive dataset
collected soon after a sizable rainfall. This condition is not surprising and is expected to be temporary.
Blackstone River levels typically drop more quickly than groundwater levels; therefore, within several
days of the rainfall event, groundwater flow directions on the Unnamed Island are expected to reverse
(i.e., bank storage discharges to the Blackstone River in the eastern portion of the Unnamed Island).

e The reach of the Blackstone River that separates the Unnamed Island from the solid waste transfer
station property appears to perennially lose water to that property. The groundwater beneath the
transfer station property likely discharges back into the Blackstone River below Pratt Dam.

e Based on existing vertical hydraulic gradient information (discussed below), down-valley movement of
deeper groundwater is possible, although insignificant with respect to contaminant migration.

Hydraulic Conductivity and Groundwater Flow Rate

The upper glaciofluvial aquifer, particularly the SH unit, exhibits high hydraulic conductivity. Table 2-2
summarizes the hydraulic conductivities of the hydrostratigraphic units. The individual specific-capacity tests
also indicate that there is a high degree of spatial variability in hydraulic conductivity, particularly in the SH
(shallow) unit, which is not unusual for glaciofluvial deposits. Based upon Shield’s calculations, hydraulic
conductivity values vary by 3 to 4 orders of magnitude (8 to 4,500 feet per day). The SH unit beneath the
J.M. Mills Landfill exhibits the highest hydraulic conductivities over the entire study area. Shield calculated
hydraulic conductivities for monitoring wells SEA-601, SEA-602A, SEA-603, SEA-605, MW-108AA, and P-8,
which are located adjacent to the J.M. Mills Landfill and are screened in the SH unit, ranged from
approximately 10™to 10° centimeters per second (cm/sec) or 600 to 4,500 feet per day. In general, shallow
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monitoring wells located within the main channel of the Blackstone River exhibited higher hydraulic
conductivities than those closer to the valley walls, such as MW-109AA, MW-110A, and MW-111A, which
are 1 to 2 orders of magnitude less.

ARCADIS BBL recalculated the Shield hydraulic conductivities using the raw data generated by Shield but a
different methodology, resulting in a mean hydraulic conductivity of the SH unit wells adjacent to the J.M.
Mills Landfill of approximately 3.1 x 10 cm/sec or 88 feet per day. This estimate is believed to be a more
realistic estimate for this estimate than the Shield estimate. However, given the variability in the aquifer
materials, the actual hydraulic conductivity may be higher.

Groundwater flow rates in the SH unit have been calculated for the J.M. Mills Landfill area, which is the
major upland contaminant source. Shallow groundwater flows roughly northeast to southwest across the
J.M. Mills Landfill and discharges to the Blackstone River. Using the hydraulic gradient (i) calculated based
upon the November 2005 data (0.0049 feet per foot) and the range of hydraulic conductivities (k) (as
calculated by ARCADIS BBL) for the shallow wells located in the vicinity of the J.M. Mills Landfill and an
effective porosity (ne) of 0.20 (Todd, 1967), the average estimated groundwater flow velocity (v = ki/ng) is
approximately 2 feet per day or 750 feet per year. As discussed above, because of the variability in the
aquifer materials and the documented range of hydraulic conductivities for this hydrostratigraphic unit, the
groundwater flow velocity in some locations is likely to be even higher.

Because hydraulic conductivities in the aquifer generally decrease with depth, corresponding groundwater
flow rates also decrease with depth, likely by 1 to 2 orders of magnitude.

Vertical Movement

Groundwater elevation data for clustered wells (wells screened at different depths at the same location)
were used to examine the vertical component of groundwater movement by evaluating the direction and
strength of vertical gradients at such locations. These gradients are summarized in Table 2-4, which
includes data from Shield (BBL, 2006a).

The available OU2 data indicate that, away from the Blackstone River, there is a downward vertical gradient
of groundwater. This is demonstrated by well clusters MW-107 and MW-108. Near the Blackstone River, at
least in SH unit, the vertical gradients are upward. This is demonstrated by well clusters GLF-706, MW-106,
MW-109, MW-112, MW-B1/B2, and MW-C1/C2. The piezometer elevation data also show a strong upward
groundwater flow component adjacent to the Blackstone River. The groundwater elevation data (Table 2-3)
indicate that most of the piezometers exhibit water levels higher than the ground surface. These conditions
help to limit contaminant migration as discussed in the next section.
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Upward gradients over time near the Blackstone River are also demonstrated by hydrographs constructed
by Shield based upon water levels measured in 2004 and hydrographs constructed by BBL from data from
2003.

Near Pratt Dam, there is likely a measurable downward component of movement, as groundwater locally
moves around and beneath the Pratt Dam before discharging back into the Blackstone River below the Pratt
Dam. Data for the deeper units are limited and an evaluation cannot be made at this time.

2.3.3.2.3 Implications for Groundwater Contaminant Migration

Based on measured hydraulic conductivities and horizontal gradients, groundwater beneath OU2 is
migrating at a relatively rapid rate, particularly in the SH unit. Furthermore, the Blackstone River is a major
discharge zone across OU2, except just upstream of the Pratt Dam. Therefore, contaminant migration, if
present, is expected to be controlled hydraulically. First, groundwater flow rates, particularly beneath the
primary source, the J.M. Mills Landfill, are rapid, and thus, provide considerable dilution/attenuation capacity
for contaminants migrating from beneath the J.M. Mills Landfill. Second, the rapid horizontal flow rates within
the SH unit act to inhibit downward migration into the deeper parts of the valley aquifer. Finally, groundwater
migrating from these contaminant sources is most likely to discharge to the Blackstone River. Additional
information regarding groundwater contaminant migration is presented in the Rl Report (ARCADIS, 2012).

2.3.4 Surface Water Hydrology
2.3.4.1 Blackstone River

The 48-mile-long Blackstone River flows to the southeast from Worcester, Massachusetts through
Woonsocket, Rhode Island (at the state border) to the Seekonk River south of Central Falls and Pawtucket,
Rhode Island, and from there into Providence Harbor at the head of Narragansett Bay. It drains an area of
540 square miles, including 105 square miles in Rhode Island and the balance in Massachusetts. The
Blackstone River drops 438 feet from its headwaters to sea level, corresponding to an average gradient of
approximately 10 feet per mile. The gradient flattens as the Blackstone River flows closer to the ocean, and
the Blackstone River becomes tidal downstream of OU2 in Pawtucket at the Main Street Dam.

The annual mean stream flow for the Blackstone River at Woonsocket (USGS Gauging Station 01112500)
ranged from 334 to 1,322 cubic feet per second (cfs) between 1930 and 2001, and averaged 778 cfs,
equivalent to 6 million cubic feet per day, or 330,000 gallons per minute. Peak stream flow typically has
exceeded 10,000 cfs at least once per decade. High-flow water quality sampling was conducted at both the
Pratt Dam and the upstream Ashton Dam by the Group in cooperation with the USGS and the EPA. The
USGS estimate of flow during the chemical sampling on April 4, 2005 was reported as 5,530 cfs. Final flow
rates will be published with the USGS Rhode Island Annual Report.
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C-EE (1990) reported the 7-day, 10-year low flow (7Q10) at Woonsocket as 101 cfs. The RIDEM considers
the 7Q10 at Woonsocket to be 102.25 cfs based upon flow data through Water Year 1993, according to
7Q10 Statistics for Rhode Island Gauging Stations, a table currently included in permit application packages
under the Rhode Island Pollutant Discharge Elimination System.

2.3.4.2 Drainage Patterns

The course of the Blackstone River in OU2, between Martin Street and Pratt Dam, has been substantially
modified over the last 2 centuries. The Blackstone Canal was built early in the 19" century, and it
exchanged water with the Blackstone River, carrying some of its flow into a different watershed. The first
dam in the area of Pratt Dam may have been constructed contemporaneously with the Blackstone Canal,
and the Blackstone River and wetlands were flooded in the New Pond area for at least 80 years by the end
of the 19" century and through the first half of the 20" century. The New Pond was drained in the 1950s.
Subsequent filling in the area of the J.M. Mills Landfill, Nunes Parcel, as well as excavation and filling
activities on the Unnamed Island, led to additional alterations to the flow channel.

Based upon measurements made during the near-base-flow conditions in August and September 2003, the
Blackstone River channel width in OU2 varies from approximately 60 to 125 feet, and the depth of the water
varies from approximately 1 foot to more than 6 feet, with 2 to 4 feet being typical under base-flow
conditions. The narrowest, deepest segment (approximately 60 feet wide and 6 feet deep) runs along the
southwest shore of the J.M. Mills Landfill, between the J.M. Mills Landfill and the bank of the Blackstone
Canal. In the main channel along the Unnamed Island and upstream of Pratt Dam, the Blackstone River is
somewhat wider and shallower (approximately 60 to 90 feet wide and 4 feet deep). Upstream of the J.M.
Mills Landfill is a shallow section (less than 1 foot deep) with a steeper gradient in the vicinity the Unnamed
Island near MW-106 and the outfall at the culvert headwall (HW-01). Above that, from the Unnamed Island
upstream to the shallows just below Martin Street, the Blackstone River has a typical section approximately
125 feet wide and 2 to 4 feet deep.

Surface water in OU2 ultimately drains to the Blackstone River. Surface water runoff from the west-
southwest valley wall, including a stream flowing from the area of Dexter Rock Road, is carried into the
Blackstone Canal, and from there drains to the Blackstone River downstream of Pratt Dam. On the
northeast bank of the Blackstone River, surface water runoff originating west of the railroad tracks (near the
J.M. Mills Landfill, Nunes Parcel, and Unnamed Island) drains directly or via ditches into the Blackstone
River within OU2.

The sand and gravel pit (currently the Fleet Construction Co. property) northeast of the railroad tracks,
located between the wetlands and Martin Street, appears to intersect the water table on its northeastern
flank, at an elevation of 86 to 88 feet NGVD29. Seeps emerging from this flank and surface water runoff into
the pit are drained via a ditch running southwest across the pit bottom and combine with Wetland D. From
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there, the slightly turbid surface water drains under the railroad via a culvert near the MW-106 well cluster
(the upstream headwall on this culvert is referred to as HW-01 and the discharge as the HW-01 outfall). This
water eventually discharges to the Blackstone River north of the J.M. Mills Landfill. This inlet is a former
intake trench, which historically fed water via a pump and pipeline to the former Mackland sand gravel
operation (McNulty Property).

The southern section of wetlands drains to a ditch running to the southeast, parallel to the railroad tracks on
their northeastern side, when there is sufficient water for surface water overflow. A culvert or drain pipe
emerges at a headwall (HW-02) into this ditch just southeast of the Lenox Street well. This ditch continues
parallel to the tracks and flows under Mendon Road, and it then crosses under the railroad tracks, draining
into what appears to be a remnant of the former large canal that ran to the eastern Lonsdale Mill.

Surface water flows into the wetlands from uplands to the north and east. The principal drainage into the
wetlands is Monastery Brook, which originates in high wetlands at an elevation of approximately 210 feet
NGVD29, approximately 7,000 feet north of the New Pond wetlands near a former Cistercian monastery
(now the Cumberland Public Library). Monastery Brook drains an area that is primarily residential and
wooded, picks up storm drainage near Mendon Road, and flows into the Wetland C. An unnamed
intermittent stream flows into the same wetlands section, approximately 250 feet to the west, near the
location of combination staff gauge/piezometer PZ-13. This stream originates in a quarried area
approximately 600 feet due north of its discharge point in the wetlands, and it drains a combination
residential and commercial watershed. A third inflow to the wetlands, referred to for the purpose of this FS
as the Panda Culvert, discharges to the northern side of Wetland B. This inflow is fed from a small
intermittent stream that originates a couple hundred feet northeast of Mendon Road, and it also picks up
storm drainage from the parking lot of the Panda Garden Restaurant. It also receives additional flow from
the storm drain system along Mendon Road and from Marshall Avenue. A 12-inch polyvinyl chloride pipe
also flows into Wetland B on the Panda Garden property in the vicinity of the Panda Culvert.

Reportedly, other storm drainage from Mendon Road flows into the wetlands between the Panda Culvert
and Monastery Brook, but no hard pipes were located during the reconnaissance performed by Shield in
May 2002 or during the Phase 1A activities. Some of the gullies draining surface water runoff from the
McNulty properties into the wetlands were in the process of being filled and regraded as part of the
residential construction in progress on those properties during the summer and fall of 2003.

A Final Total Maximum Daily Load (TMDL) Analysis for Blackstone River Watershed prepared by the
RIDEM and dated February 2013 documents the lead and cadmium loading and sources within the Rhode
Island portion of the Blackstone River. Recent data collected by the U.S. Geological Survey found in the
TMDL report notes that the lead impairment persists in both the lower (Rhode Island) and upper reaches
(Massachusetts) of the Blackstone River main stem.
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There is no apparent surface drainage connection under base-flow conditions between the northeastern
section of Wetland C and Wetland D, which drains to the Blackstone River north of the J.M. Mills Landfill,
although the area is heavily vegetated and could not be completely inspected. Aerial photographs show a
former siltation pond for the sand and gravel operations on the northern portion of the McNulty properties
when active extraction activities were occurring in the 1960s or 1970s. Most of the flow entering the
wetlands apparently drains out by downward seepage into the groundwater flow system or as surface flow
(during precipitation events) from Wetland C through Wetland B and then Wetland A, which eventually
drains into the southeast flowing ditch to the culvert headwall HW-02 (northwest of the Lenox Street
Municipal Well) (Figure 2-3). The surface water that drains from this culvert flows along the ditch north of the
railroad track and discharges into the Blackstone River below the Pratt Dam (in the vicinity of the Ann and
Hope Mill).

2.3.4.3 Hydraulic Connection between J.M. Mills Landfill and Wetland Areas

Based upon OU2 topography, surface water runoff from the J.M. Mills Landfill does not appear to be or to
have been a significant source of contamination to the wetland areas, with the exception of one small area
adjacent to the P&W railroad tracks. The wetland areas and the J.M. Mills Landfill are separated by the P&W
railroad tracks, which provide a topographic barrier between the two areas under normal conditions.
Furthermore, since the construction of the railroad preceded the J.M. Mills Landfill by over 100 years, it is
unlikely that landfill runoff ever flowed directly into the wetlands, except at times of severe flooding when the
river overtops the railroad levee, flows into and out of the eastern wetland complex, and flows on both sides
of the landfill during peak floods as observed in the major floods of 2008 and 2010. The wetlands are
primarily fed by surface water drainage from upland streams to the north and east. However, during flood
events on the Blackstone River, river water overtops the railroad tracks north of the J.M. Mills Landfill and
enters the wetlands. Until recently, there were no culverts or drainage connections between the wetlands
and the J.M. Mills Landfill site, and none were known to have existed historically. However, as an apparent
component of a track and ballast repair that was noted in November 2006, a drain line was observed to
have been recently installed (flow direction — north to south) beneath the P&W railroad tracks near the
Lenox Street well. The presumed purpose for the drain is to allow ponded floodwater on the north side of the
tracks to drain to that level and prevent failure of the railroad embankment; during a severe flood in October
2005, the rail bed was severely eroded both north and south of the J.M. Mills Landfill. In the absence of
floodwaters that would flow out of the wetlands through this drain, the only discharge points in the wetlands
are at the southern end of Wetland A and the northern end of Wetland D, as discussed in the previous
section.

The chemical evidence supports this model of surface water transport. Sediment samples collected from the
wetlands exhibit chemical impacts similar to those found in the Blackstone River sediments upstream of
OU2. Impacts to the sediment in the wetland are well distributed suggesting sediment-laden water has
historically migrated during river flooding and backed up into and across the wetlands. It is likely that impacts
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from the J.M. Mills Landfill on concentrations of PAHs or PCBs in the wetland soils or sediments are
minimal.

2.3.4.4 Surface Water Classification and Use

The Blackstone River, from the Rhode Island/Massachusetts border to approximately 1.5 miles downstream
of OU2, is classified by the RIDEM under the federal CWA as Class B1 (i.e., suitable for primary and
secondary contact recreation and fish and wildlife habitat, recognizing the potential for impacts due to
approved wastewater discharges and combined sewer overflows). It is listed on the RIDEM 2012 List of
Impaired Waters under Section 303(d) of the CWA based on dissolved oxygen, phosphorus, biodiversity
impacts, pathogens, as well as mercury, and polychlorinated biphenyls (PCBSs) in fish tissue. As required
under that section, a draft study to determine the TMDLs from point and non-point sources has been
completed.

Blackstone River Listing
State of Rhode Island 2012 List of Impaired Waters

Use Attainment

Use Description Status

Cause/lmpairment

Benthic-Macroinvertebrate Bioassessments
Cadmium

Eurasian Water Milfoil, Myriophyllum Spicatum
Not Supporting Lead

Non-Native Aquatic Plats

Dissolved Oxygen

Phosphorus (total)

Mercury in Fish Tissue

PCBs in Fish Tissue

Primary Contact . Enterococcus

Recregtion Not Supporting Fecal Coliform

Secondary Contact Not Supportin Enterococcus
Recreation PP 9 Fecal Coliform

Fish and Wildlife
Habitat

Fish Consumption Not Supporting

2.3.5 Wetlands and Floodplains

In the Flood Insurance Rate Maps compiled by the Federal Emergency Management Agency (1982 and
1992), most of OU2, including the wetlands, the areas surrounding the J.M. Mills Landfill, the Unnamed
Island, the low portions of the Nunes Parcel, and the Quinnville Well Field, are mapped within the 100-year
flood zone. The Blackstone Canal and the highest part of the Nunes Parcel lie between the 100-year and
500-year flood zones.
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In OU2, the Blackstone River floodplain has a width of 1,000 to 2,000 feet and an elevation of approximately
60 feet NGVD29. A subdued alluvial terrace is present at an elevation of approximately 70 feet NGVD29 in
OU1 and is absent in most of OU2. The wetlands north of the J.M. Mills Landfill, which has a bottom
elevation of 57 to 60 feet NGVD29, abut a sharp escarpment to the northeast that rises to an elevation of
approximately 90 feet. Sand and gravel extraction, as well as bedrock removal, has occurred in the sand
and gravel pit northwest of the wetlands and on the McNulty properties. The wetlands area is shown on
historical maps to be flooded as early as 1870. The area most likely represents a meander of the Blackstone
River that was cut off by construction of the railroad levee in the middle of the 19" century.

At periods of high river stage, the Unnamed Island and other low-lying areas of OU2 are flooded with water
from the Blackstone River. As the water level recedes, water continues to flow through the large Ponds A
and F before dropping to the point where it has formed ponds with no surface connection to the Blackstone
River. Pond N may be connected by a small stream to the Blackstone River during periods of higher water.
Ponds C and B appear to be man-made excavations along the toe of the J.M. Mills Landfill that are flooded
with river water at high stages and become disconnected from the Blackstone River at lower water levels.
Similarly, the upstream end of Pond | (Nunes Inlet) near the Nunes Parcel has been observed to become
isolated from the Blackstone River during periods of low flow but the downstream end remains connected to
the flow in the Blackstone River when this occurs. Additional information regarding the wetlands and
floodplain within the site can be found in the Technical Memorandum: Delineation of Wetland Boundaries
and Waterways, Peterson/Puritan, Inc. Superfund Site — Operable Unit 2, Cumberland and Lincoln, Rhode
Island, the draft of which is included as Appendix G to this FS. As this document has not yet been finalized,
Appendix G also includes the comments provided by EPA on December 22, 2011. Also included in
Appendix G is a depiction of the 100-year flood zone.

2.3.6 Climate and Meteorology

New England has a continental climate dominated by westerly winds. Its climate is modified on its coastal
margins by the influence of cold marine currents on the eastern shore and warm currents on the southern
shore. According to the Remedial Investigation Report for the Peterson/Puritan Site (C-EE, 1990), the
prevailing wind direction in Rhode Island is from the south-southwest from April through September and
from the north-northwest between October and March.

Climate data for Providence were obtained online from the National Oceanic and Atmospheric
Administration National Climatic Data Center for the 30-year period from 1971 through 2000. The
temperature in Providence varies from a mean daily minimum of 19.1 degrees Fahrenheit (°F) in January to
a mean daily maximum of 82.1°F in July. The mean annual precipitation in Providence is 45.53 inches, with
the mean monthly precipitation varying from 3.18 inches in July to 4.43 inches in November. The mean
annual precipitation in Woonsocket, Rhode Island, which is approximately 7 miles northwest of the OU2 site,
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is 47.85 inches. Annual pan evaporation is estimated to be approximately 35 inches a year, and the annual
lake evaporation is approximately 27 inches a year (U.S. Department of Commerce, 1968).

2.4 Conceptual Site Model

This section presents a Conceptual Site Model (CSM) for the OU2 site. This CSM describes the primary
sources of contamination, fate and transport mechanisms (primary and secondary), nature and extent of
contamination, and principal and low-level threat wastes and potential human health and ecological
receptors and exposure pathways based on the previous site investigation activities summarized in Table
2-5.

2.4.1 Primary Sources of Contamination

Based on the findings of the Phase 1A and 1B investigations, the following source areas are distinguished
within OU2: 1) the J.M. Mills Landfill; 2) the Unnamed Island (buried and surface waste); 3) the Nunes
Parcel (buried and surface waste); and 4) Debris Fields (“DF"), including DF-1 through DF-3 between the
northwestern end of the J.M. Mills Landfill and Martin Street and DF-4 on the southeastern flank of the J.M.
Mills Landfill.

The primary sources of contamination that have been identified at the site are waste deposits and debris
materials that have either been deposited as landfill materials or present in surface debris areas around
OU2. The largest volume of source material is the more than 2.2 million cubic yards (cy) of waste estimated
to occupy the property referred to as the J.M. Mills Landfill. Additionally, subsurface waste has also been
delineated at the Unnamed Island and the Nunes Parcel. The Nunes Parcel was also operated as a transfer
station both during the primary landfill era and after. Collectively, the areas today known as the J.M. Mills
Landfill, the Nunes Parcel, and the Unnamed Island were owned and operated by Joseph and Linda
Marszalkowski through their business of J.M. Mills, Inc., during the time of disposal from approximately 1954
to 1986 and together are defined as the principal source of contamination found at OU2.

The subsurface waste deposits vary in content, based on a review of the test pits completed around their
perimeter to determine extent. The J.M. Mills landfill received industrial, commercial, and municipal waste.

In addition to buried waste materials, surface DFs and other waste products have also been confirmed at the
J.M. Mills landfill area, along the access road to the landfill, and widely distributed on the Nunes Parcel. The
waste materials currently observed on the Unnamed Island, the Nunes Parcel, and the DFs appear to be
more general industrial refuse in nature, consisting of wood, fiberglass, hosing, rubber parts, tires, scrap
metal, mixed with some household waste, and other industrial byproducts. Surface runoff, erosion, and
leaching from these source area deposits are mechanisms by which contaminants mobilize, mix with, and
impact site soils and sediments.
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Surface water features containing sediment and debris build up from stormwater runoff. Areas of the site
include the Wetlands A through D to the north of the site and general overland surface flow throughout the
site. With the exception of a single culvert that runs under the railroad tracks north of the J.M. Mills Landfill
and connects flow from an unnamed brook and Wetland D to the river, there are no surface water piping
connections between the wetlands and the J.M. Mills Landfill, nor is any believed to have existed
historically. Because Wetlands A though D are considered hydraulically isolated from site-related sources,
except for high river stages where the Blackstone River may flow through the culvert or top the railroad
tracks in the northern areas, this source is not considered further in this study.

The dominant topographic feature of the mixed urban, suburban, and rural drainage system comprises the
Blackstone River Valley. The Blackstone River is a heavily industrialized river that has an extensive history
of impacts from urban stormwater runoff and industrial discharges and is considered an impaired waterway
by the RIDEM. It has an extensive history, which extends throughout the Industrial Revolution. The
Massachusetts Department of Environmental Protection (MassDEP) has issued fish advisories for the
Blackstone River below Worcester, Massachusetts to the Rhode Island state line (approximately nine river
miles upstream of the site). In studies of resident fish tissue conducted for the site, the study found that
people who catch and eat the fish may be at risk from contaminants found in the fish tissues of some native,
bottom dwelling and predatory species. Similar findings were documented in fish from both within the
boundary of OU 2 as well as in the comparative reference areas upstream. This result, among other factors,
indicates that the potential cause for the associated risk in eating fish may be due to many sources within
the Blackstone River watershed. More recently, in part as a response to this study, the Rhode Island
Department of Health (RIDOH) also posted a fish consumption advisory on their website stating that, “with
the exception of stocked trout, fish should not be eaten from the Blackstone River.” However, “catch-and-
release” sport fishing can still be enjoyed in this waterway, as in other urban rivers and ponds within the
State. RIDOH is currently working with local stakeholders to further educate the public along the Rhode
Island segment of the river.

The Blackstone River has the potential to carry elevated levels of contaminants in both surface water and on
entrained particulate matter in the water column. These materials may be deposited and redeposited across
the Blackstone River channel bottom and within low-lying floodplain soils and standing water bodies (e.g.,
the ponds and vernal pools located on the Unnamed Island and the ponds at other areas along the banks of
the Blackstone River). Due to the dynamic nature of the flows in the Blackstone River, the exchange of
sediment and dissolved materials tends to be highly variable depending on whether a zone is depositional in
nature or not.

Landfill materials are likely undergoing some degree of active biodegradation processes and, as a result, are
creating gases, some of which are currently vented from the J.M. Mills Landfill via a series of five small vent
pipes. Only one of these vents (i.e., Vent #5) had appreciable levels of contaminants (i.e., carbon dioxide
and methane — these constituents tend to displace nitrogen and oxygen in natural gas resulting from
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biodegradation processes at municipal landfills), possibly because of the age and degradation of the landfill
materials.

In addition to the generation of gases, the active biodegradation within the landfill cause reducing conditions
in the groundwater, which in turn promote the mobilization of naturally occurring arsenic present in the native
soils. This situation has been well documented at numerous sites in the New England area.

The Lenox Street Well Field was reported to be contaminated in 1979 and was no longer used as a public
water source. Recent investigations 25 years later show no residual contamination. Therefore, no apparent
source can be confirmed.

2.4.2 Release and Transport Mechanisms

This section focuses principally on the major fate and transport mechanisms believed to be active at this
site, as well as the fate and transport properties of constituent groups.

2.42.1 Fate and Transport Properties of Constituents

For those constituents that are typically bound to soil and sediment (i.e., PAHSs), the most important
mechanism of fate and transport can be understood by examining erosion and deposition processes for soil
and sediment at the site. Sediment particles may also be mixed within the sediment column or released to
surface water through disturbance by benthic organisms, fish, turtles, or terrestrial organisms.

In addition to sediment transport, surface water transport, and dissolution, other mechanisms may be
responsible for the relocation of soils and sediments. These mechanisms include the direct disposal of
materials or the relocation of existing sediment or floodplain soils. For other constituents that are not
hydrophylic in nature (i.e., “water loving” or dissolve readily in water like most inorganics), surface water may
be the primary fate and transport medium.

Inorganic Constituents

Metals are chemical elements and cannot be destroyed by normal biophysical processes. Therefore, their
fate includes cycling and chemical transformation, rather than degradation to simpler substances. For metals
released into aquatic ecosystems, sediments may act as a sink, at least temporarily. This is because biotic
and abiotic processes can cause sediment-bound metals to re-enter the water column and the food chain.
The partitioning of metals between sediments and ecological compartments (i.e., water column and biota) is
influenced by numerous physicochemical variables and the concentration and nature of ligands in the
ambient water. In turn, the partitioning of metals determines the bioavailability of the chemical to aquatic
organisms.
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Some forms of metals (e.g., arsenic) exhibit the potential for trophic transfer via uptake from food, but
guantities are insufficient to result in biomagnification (Suedel et al., 1994). Arsenic transforms rapidly to
organic forms in aquatic food chains, and this transformation affects the accumulation of these metals
among aquatic organisms (Bryan and Langston, 1992; Suedel et al., 1994). Other factors that may affect the
biological availability of metals to organisms include temperature, salinity, hydrogen ion concentration,
oxygen-reduction potential, and complexation. In addition, bioaccumulation may also depend on sediment
properties, such as the presence and concentration of iron oxides, sulfides, and organic matter (Campbell et
al., 1988).

Arsenic in groundwater occurs either as a release and/or as a result of reducing conditions that occur in
groundwater beneath and near buried waste, which can cause oxidation-reduction-sensitive metals, such as
arsenic, to become mobile in groundwater and is a well-documented occurrence at numerous sites in New
England.

Semivolatile Organic Compounds

SVOCs, especially those containing chlorine atoms and/or two or more fused benzene rings, are relatively
persistent in the environment. In air, soil, and water, the half-lives of chlorinated SVOCs are typically
measured in hours. In groundwater and sediment, they are measured in days. The higher the number of
chlorine atoms, the more likely the SVOC will be persistent and more difficult to degrade, and consequently,
prone to long-range transport away from sources. Moreover, the chlorine-substituted molecules are more
likely to be present in the ionic form in the environment. This is important because the degree of ionization
controls the fate and transport of SVOCs according to the pH of the receiving medium. In the normal range
of pH, chlorinated SVOCs exist as ionic species. This leads to increased water solubility and mobility (and
subsequent transport) in the aqueous phase as a result of reduced sorption potential. With decreased
sorption, there is also increased potential for volatilization and transport via air. In the neutral form,
chlorinated SVOCs tend to have low water solubility and increased capacity for sorption. Some SVOCs
(including methylphenols) may enter the food chain and accumulate in biota. However, the magnitude of this
bioaccumulation is low due to metabolic degradation in biota. In the environment, the main degradation
processes for SVOCs are photolysis and biodegradation.

A special subgroup of SVOCs includes PAHSs, which are chemical compounds that contain two or more
fused benzene rings. Examples of PAHSs include naphthalene, acenaphthylene, fluorene and pyrene. Once
in an aquatic system, PAHs do not usually exist in the dissolved form because they are hydrophobic. PAHs
are either removed from the water column via photodegradation, are taken up by aquatic organisms (and
subsequently metabolized), or they rapidly become associated with particles and are deposited in bottom
sediments (McElroy, 1985; McElroy et al., 1989). Due to their hydrophobicity and strong affinity for organic
matter, accumulation in sediments and bioaccumulation in fish and shellfish tend to be the primary fate of
PAHSs in the environment (Herbes and Schwall, 1978). Studies have shown that any PAH bioaccumulation
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by aquatic organisms is correlated with physical/chemical properties of the given PAH, such as molecular
weight and octanol/water patrtition coefficients (McElroy et al., 1989). However, given their affinity for
sediments, PAHSs are characterized as only moderately bioavailable, particularly in environments with high
organic carbon content.

Volatile Organic Compounds

This group of chemicals is characterized by extreme volatility. For example, acetone will evaporate from
water in less than 24 hours. As a result, air plays the main role in the environmental transport and
degradation of VOCs released into the environment. Once in the atmosphere, VOCs tend to degrade rapidly
due to their strong absorptive affinity for ultraviolet rays. The typical half-life of acetone in air is 30 days.
Although VOCs have moderate solubility in water, they are rarely found in ambient water samples due to
their high volatility. However, they sometimes can be detected in groundwater, where the potential for
volatilization is limited. In addition to volatilization, VOCs are generally degraded or attenuated in the
environment. Chlorinated VOCs tend to degrade less rapidly than other VOCs. In general, concentrations of
VOCs in soil, sediment, or water are usually very low unless there is an active groundwater recharge zone
and continued source load. VOCs do not bioaccumulate due to their short-lived nature in the environment.

Pesticides

This group of chemicals encompasses a wide variety of compounds whose specific function is to kill insects
and other pests. Many of the older formulations (such as dichlorodiphenyltrichloroethane [DDT]) were
specifically designed to be resistant to biochemical degradation, and have been formally banned by the EPA
in 1973. This is particularly true for organochlorine pesticides (pesticides with a molecular structure
containing one or more chlorine atoms) (Howard, 1991). Exposure media at the site included several
pesticides, which included DDT metabolites, chlordane, dieldrin, endrin, endosulfan, and toxaphene. The
most likely fate of these pesticides is metabolic degradation/transformation and accumulation in sediments
and biological tissues (Howard, 1991).

Polychlorinated Biphenyls

PCBs are entirely of anthropogenic origin and are typically resistant (by design) to any type of biological or
physical degradation (Howard, 1991). Moreover, they have a high affinity for biological tissues (especially
fats) and sediment particles. Therefore, the fate of PCBs in the environment includes bioaccumulation in
biota and cycling between various ecological compartments (i.e., biological tissues, prey, sediment, and soil)
(Howard, 1991).
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2.4.2.2 Secondary Fate and Transport Mechanisms
A listing of the secondary mechanisms believed active at the site by media is summarized below.
Groundwater

Chemicals may come in contact with groundwater through migration of contaminants from impacted soil
media (i.e., leaching), direct contact with sources (e.g., buried landfill material), or from infiltration from river
or other surface water sources. Almost all of the shallow site groundwater flows towards the river, the
primary hydraulic discharge boundary in the river valley system. This is partially reversed for a relatively
short time period during flood events where the Blackstone River stages rise and cause a reversal of
localized gradients. Once groundwater commingles with the river, it becomes mixed with surface water flows
and also can interact with sediment media. Due to the large recharge that the river experiences in this reach
of the river, increased levels of dilution of constituents contained within groundwater is expected.

Groundwater gradients in the low-lying areas of the site (i.e., Nunes Parcel, Unnamed Island, Quinnville Well
Field, and the floodplain areas at the toe of the landfill) are relatively flat. Groundwater gradients within the
landfill are relatively steep due to the topographic elevation changes that are dramatic in this area (increase
of 80 feet from river stage elevation). Groundwater in all areas of the site moves in a relatively rapid manner
due to the elevated permeability of the sand and gravels located along the river and flow gradients present.

Due to the relatively low levels of impacts observed in sampling of monitoring wells distributed throughout
the site, groundwater fate and transport mechanisms are considered to be minor at this site relative to
increasing the mobility and/or redistribution of contaminants. Arsenic in groundwater may be associated with
disposal activities and/or a result of reducing conditions that occur in groundwater beneath and near buried
waste, which can cause oxidation-reduction-sensitive metals, such as arsenic, to become mobile in
groundwater.

Soil

Impacts to soils can occur due to migration of shallow groundwater, impacts from surface infiltration, direct
disposal, or commingling with source materials (e.g., buried landfill materials) either from spills and/or
redistribution of surface soils, dust accumulation, or stormwater runoff. Migration of contaminants can also
occur in the reverse of the pathways described above.

Sediment

Sediment in the vicinity of the site is subjected to a dynamic physical environment due to the stormwater
runoff that occurs in the floodplain areas, potentially increasing the sediment loads and flows from the
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Blackstone River that may deposit and scour sediment depending on the hydraulic profile of the river at any
given cross section and the level of flow. Many chemicals bind to sediment and, therefore, have the potential
to be redistributed, sometimes distant from the original source of impact, or become trapped in isolated
areas at the site (e.g., in the ponds on the Unnamed Island).

Surface Water

Surface water impacts can arise from migration of groundwater to the Blackstone River, impacts from
upstream locations within the river, stormwater runoff, direct contact with source materials (e.g., waste
debris located along the riverbank), and dust migration. Surface water does not appear to be a significant
source of flux of contaminants at the site, and the predominant influences in the areas in the river and
floodplain areas are expected to be from upstream sources.

Fish Tissue

A wide variety of fish species has been observed within the Blackstone River. Some species tend to be very
mobile, while others restrict their habitat to a relatively small area. Fish containing elevated chemical
concentrations were observed at all study locations (including upstream reference locations). Fish uptake
chemicals through a combination of eating other organisms (e.g., other fish), contact with water, and
sediment and through the gills. Fish can then be consumed by anglers and also by other animals and
provide a source for accumulation in the food chain. Chemical uptake in fish is considered a complete
pathway at the site, but fish body burdens are not necessarily attributable to the site. Based on the
statistical evaluation conducted for fish tissue PCB data, concentrations in fish from upstream portions of
the Blackstone River are not significantly different from concentrations found in fish from OU2. Therefore,
body burdens are more reflective of regional conditions.

Air

Air sources for relatively volatile compounds (e.g., VOCs) include the volatilization from impacted soils and
groundwater, direct discharges of landfill gases produced by natural biodegradation processes, potential
volatilization from surface water, and migration from offsite airborne sources. Air pathways are not
considered significant pathways unless they come in direct contact with breathing zones of humans, and this
is typically restricted at the site due to limited access.

Leachate
Active leachate or seeps have been observed at the site, but not during any major field investigation phases.

Despite observations by agency personnel of seeps at the toe of the J.M. Mills Landfill (Pond C) and at the
Nunes inlet (Pond I), the fact that these seeps were not observed during any field investigations indicates
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that these seeps are likely ephemeral in nature. It should be noted that migration of contamination from
waste sources to groundwater (and ultimately to the Blackstone River) is likely occurring, but not always
visible.

Waste

Waste materials in landfill areas can relocate or change forms due to changes in the soil structure, surficial
erosion, subsidence, and the amount of water in contact with the materials. Given the large volume of
subsurface municipal and industrial waste that is present, the timeframe that it has been there, and the
amount of subsidence that has already occurred, the waste materials that are not in immediate contact with
groundwater or surface water are not expected to contribute significantly to the existing contamination in
other media at the site.

2.4.3 Nature and Extent of Contamination

Collectively, the J.M. Mills Landfill, the Nunes Parcel, and the Unnamed Island represent a single landfilling
and disposal operation over the time period of the majority of site disposal from approximately 1954 to 1986
and together are defined as the principal source of contamination found at OU2. Numerous investigations
have been completed at the site since initial environmental investigation activities began at OU2 in 1980.

The majority of the investigative work for OU2 has been completed since 2003. The Rl Report (ARCADIS,
2012) relied on this most current RI data set as a means to define the nature and extent of contamination.

The following has been completed at OU2 since 2003:

e Ground surveys to provide for horizontal and vertical control of sampling locations and other key
features.

e Bathymetric survey of the Blackstone River, its back channel, and Pond A in 2004 to aid in determining
the hydraulic profile, and physical characteristics of the Blackstone River.

¢ Electromagnetic induction surveys were completed in 2003 to map out potential subsurface sources.

e Electrical conductivity/membrane interference probe survey was completed in 2003 to further evaluate
levels of VOCs located downgradient and along the toe of the J.M. Mills Landfill.

e A geophysical survey (seismic refraction and microgravity profiling) was completed in 2005 to evaluate

underground features and to help refine the shape and direction of the floor of the bedrock valley below
ou2.
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e Soil investigations were completed from 2003 through 2006 which included an extensive number of test
trenches and soil borings with collection of both surface and subsurface soil samples.

e Geotechnical soil samples were completed in 2003 to provide for a baseline for general geotechnical
characteristics.

e Several phases of groundwater investigations were completed from 2003 to 2007, including installation
of numerous monitoring wells and piezometers, permeability testing, water-level monitoring to assess
groundwater flow gradients and direction, and comprehensive groundwater sampling and analysis.

e Sediments were sampled through a series of investigations from 2003 and 2005, including a sediment
quality triad (SQT) study of aquatic habitats and sediment probing completed in 2005. The SQT
consisted of sediment sampling, benthic community sampling, and laboratory toxicity testing. A total of
80 sediment samples were collected at 80 locations, including 15 locations upstream of OU2.

e Surface water samples were collected both in the Blackstone River and throughout some of the more
significant water bodies within OU2.

e Ecological community sampling was completed, including a fish community survey, fish tissue sampling,
a benthic community survey, a habitat delineation and assessment, a wildlife survey, and a
threatened/endangered species and critical habitats survey.

e Air samples were collected from the existing air vents located at the top of the J.M. Mills Landfill in
Phase 1A.

e Waste contact delineation and extent sampling was completed within test pits completed around the
Nunes Parcel to supplement the existing dataset to permit for risk evaluations for potential subsurface
exposures in 2007.

e Additional soil and groundwater data collection at the Unnamed Island in the vicinity and contact with
buried wastes in 2009 also for risk assessment purposes and waste volume estimate refinement.

¢ In 2012, additional limited sampling of groundwater, soil, and earthworms for potential Preliminary
Remediation Goal (PRG) refinement and improved knowledge of current groundwater contaminant
concentrations in support of this FS on the J.M. Mills Landfill floodplain and upstream reference
areas.
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2.4.3.1 Groundwater

Groundwater impacts related to the site appear to be relatively limited in extent and adequately defined. The
Phase 1B groundwater investigation in 2005 completed the delineation of chemical constituents detected in
the shallow and deep aquifer. The shallow aquifer contains low levels of organic chemicals typical of
municipal landfills. However, there is evidence of attenuation of site-related constituents at depth.
Groundwater impacts are confined to the upper 30 feet of the glaciofluvial aquifer beneath OU2 and limited
to the area immediately downgradient of the west side of the J.M. Mills Landfill along the Blackstone River,
and to a lesser extent, the area immediately downgradient at the south end of the J.M. Mills Landfill. There
were a few detections on the Unnamed Island and at the north end of the Nunes Parcel. The most prevalent
VOCs observed in groundwater above the site screening criteria, known as project action levels (PALS),
were benzene, chlorobenzene, and 1,4-dichlorobenzene primarily in shallow wells, most notably in wells
downgradient of the J.M. Mills Landfill. PALs are not regulatory standards but are used by investigators to
determine nature and extent. Low concentration PAHs above screening criteria were also observed in some
shallow monitoring wells. PCBs and pesticides were observed in groundwater at very low levels with only
one (out of 95) groundwater sample at GNP-705 exceeding the screening criterion for Aroclor-1254.

EPA Regional Screening Levels (RSLs) were used as screening criteria in the human health risk
assessment (HHRA). Several metals exceeded screening criteria. In addition, inorganic concentrations in
some upgradient or reference groundwater also exceeded screening criteria. Reducing conditions that occur
in groundwater beneath and near-buried waste tend to solubilize metals; therefore, some of the inorganics
levels (most notably arsenic) at the site may be a result of this condition.

The concentrations of most detected constituents have historically been below regulatory criteria, which are
the federal maximum contaminant levels (MCLs)/maximum contaminant level goals (MCLGs), federal risk-
based standards, or more stringent Rhode Island groundwater standards. A subset (eight) of the site wells
was sampled in 2012 for a limited list of analytes (benzene, Aroclor-1254, cadmium, and lead at various
wells). Concentrations of the analyzed parameters were typically below historical detections at these wells,
leading to the conclusion that groundwater concentrations of these contaminants at the site have been
steadily declining.

The primary fate of constituents currently found in groundwater is to ultimately discharge to the Blackstone
River, which hydrogeologically serves as a hydraulic discharge boundary in the Blackstone River Valley. The
aquifer exhibits strong upward vertical hydraulic gradients toward the Blackstone River, which limits
downward migration of contaminants. Furthermore, the aquifer exhibits variable but generally moderate to
high hydraulic conductivity values (i.e., ranging from 8 to 4,300 feet per day at monitoring wells adjacent to
the J.M. Mills Landfill), which result in moderate to relatively rapid groundwater flow rates and promote
dilution and fairly rapid discharge to the Blackstone River.
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2.43.2 Soil

A number of constituents, including PAHSs (as well as with a few other SVOCs), PCBs, pesticides, and
metals were observed in several locations across the site at mostly relatively low concentrations; however, a
number of the contaminants did exceed the PALs, as well as RIDEM regulatory standards. In addition,
PAHSs and inorganics were observed at Mackland Farm, in an area originally considered potentially to be a
"reference area” where a manufactured gas plant structure potentially containing coal tar was located near
the Ashton Dam. The RIDEM TMDL Study in February 2013 and more recent data collected by ARCADIS in
November/ December 2012 further documents these inorganics and PAHs upstream of the site. VOCs were
generally not detected in soil samples and none were observed at significant levels in samples collected
near the J.M. Mills Landfill or the Unnamed Island. Concentrations of dioxins/furans were above their
respective screening levels for residential soil and were identified as a risk driver for the Nunes Parcel in the
HHRA.

There are a number of locations in floodplain areas that contain concentrations of PCBs, PAHSs, pesticides,
and some metals; however, in some areas, these constituents may be the result of historical deposition of
contaminated material from upstream areas of the Blackstone River. For example, this occurrence is
observed in the Quinnville Well Field surface soil samples (where there is no evidence of land disposal
activity).

There is evidence of elevated levels of lead on the Nunes Parcel and RIDEM Soil Removal Area.
2.4.3.3 Sediment

A broad range of sediment samples were collected from several areas, including within the Blackstone River
proper, as well as upstream of the Ashton Dam. A number of detections of a broad suite of constituents,
including several VOCs, SVOCs, PCBs, pesticides, and metals, were observed in these samples. These
detections included elevated concentrations that were also found in upstream sample locations, as well as
within the defined site boundary that may indicate contributions from basin-wide sources (historically
occurring industrial pollution and stormwater runoff), in addition to those contributions more indicative of
disposal practices throughout the site.

Similar distributions of constituents were observed on the Unnamed Island. Elevated levels of contaminants
in sediment in ponds throughout OU2 were also found. Some of these levels are above reference
conditions, as shown in the ecological risk assessment. Some of the ponds on the Unnamed Island become
connected with the river flow at times as the Blackstone River rises and falls. All are submerged during
significant rainfall events (i.e., generally yearly peak flooding events), more than one of which have occurred
in the last few years. Therefore, the Unnamed Island ponds, as well as the vernal pools, may serve as
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“sinks” for particulate matter entrained in the Blackstone River while waste deposits in close proximity to the
ponds may also be a contributor.

2.4.3.4 Surface Water

Generally, VOCs, SVOCs, PAHSs, PCBs, pesticides, and metals were rarely detected in surface water
samples in the Blackstone River. The surface water data do not suggest ongoing or widespread potential
impacts are occurring from OU2 to adjacent surface water in the Blackstone River or to Wetlands A through
D across the railroad tracks to the northeast of the J.M. Mills Landfill. Elevated levels of contaminants,
however, were found in surface water in ponds throughout OU2, with some contribution due to site source
areas. These contaminants include aluminum, barium, cadmium, copper, manganese, and lead. Multiple
metals exceeded EPA’s National Ambient Water Quality Criteria (NAWQC) in site ponds at levels greater
than exceedances noted upstream, suggesting possible contributions from site source areas.

Chemical concentrations present upstream in the Blackstone River may have the potential to contaminate
the areas adjacent to the J.M. Mills Landfill and the Unnamed Island with low concentrations of lead, PAHSs,
PCBs, and other constituents until such time as the overall water quality of upstream reaches of the
Blackstone River improve further. A recent TMDL Study by the RIDEM was released in February 2013,
which described upgradient sources of certain metals. However, overall water quality of the Blackstone
River is shown to be improving over time, and surface water does not appear to be a significant source for
the flux of contaminants at the site.

2.4.3.5 Fish Tissue

Fish tissue samples were collected from six distinct areas: Blackstone River Area 1 (beginning
approximately 1.25 miles upstream of the Ashton Dam and extending for approximately 0.5 mile
downstream); Blackstone River Area 2 (beginning at the Ashton Dam and extending approximately 0.65
mile downstream); Blackstone River Area 3 (located within the boundaries of OU2); Pond A (P-1) (located
on the Unnamed Island); Pond F (P-2) (located at the southeastern extent of OU2); and P-6, used as a
reference pond (located approximately 1.6 miles north west of the Ashton Dam and not near the Blackstone
River).

Due to the widespread distribution of constituents in all of the subareas, the fish tissue data are discussed in
this FS by five classes of constituents: PAHs, SVOCs other than PAHs, PCB homologs, pesticides, and
metals. In addition, a discussion of the distribution of constituents is also segregated between whole body
and fillets, as well as some discussions of the variability of data among different species of fish. In total,
there were over 220 discrete fish tissue samples evaluated.
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In general, fish throughout the portions of the Blackstone River studied, including portions of the Blackstone
River upstream of OU2, exhibit elevated levels of constituents, including the five classes identified above
with PCBs, pesticides, and metals, the most common constituents identified above screening criteria. There
was no evident pattern of “hot spots” within the Blackstone River.

2.43.6 Air

Several VOCs were observed in samples collected from the five air vents at the J.M. Mills Landfill. Most
exhibited low levels of certain VOCs, carbon dioxide, and methane; however, higher levels of these
constituents were observed in Vent #5, with a concentration of 59% by weight of methane, which is more
typical of gases resulting from active biological degradation of materials in a municipal landfill. The vents at
the J.M. Mills Landfill are not considered representative of ambient air samples at the site; therefore,
ambient air concentrations were modeled in the HHRA to assess that specific exposure pathway. The
HHRA determined that risk associated with exposure of receptors to ambient air at the J.M. Mills Landfill is
negligible. During predesign studies, additional investigations will be conducted to ascertain whether landfill
gases require remediation.

2.4.3.7 Leachate

A number of grab samples of water were collected from test trenches near the J.M. Mills Landfill as part of a
previous investigation. However, all of the analyses were completed on non-filtered samples from a non-
decontaminated backhoe. This technique is not consistent with Quality Assurance Project Plan Addendum
(BBL, 2005) protocols and was not considered representative of leachate. It was later determined through
quality assurance/quality control methodology that those samples do not accurately represent seep leachate
conditions because the samples were not collected consistent with methods prescribed by the EPA. While
some seeps have been reported by the EPA, these seeps were not present when field work was conducted.
Therefore, they could not be sampled by the field crews during the RI.

2.4.3.8 Waste

Based on the delineation of waste deposits through the use of intrusive test pitting operations, the volumes
of waste for the J.M. Mills Landfill and the Unnamed Island are projected at 2,200,000 cy and 40,000 cy,
respectively. Additionally, there are approximately 21,000 cy of waste covering a broad area of 5.6 acres in
the three DFs (DF-1, DF-2, and DF-3) located adjacent to the J.M. Mills Landfill. The estimated volume of
waste material at the Nunes Parcel (transfer station) is approximately 56,000 cy.

At the J.M. Mills Landfill, the waste deposits extend into the floodplain along the Blackstone River, as well as

somewhat to the north between the Blackstone River and the railroad tracks. While much of the surface
cover material at the J.M. Mills Landfill is sparse and thin, the east side of the J.M. Mills Landfill is currently
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fenced and the west side (including the floodplain area) is bounded by the river. At the Unnamed Island,
waste was encountered in two general areas: (1) in the area surrounding Pond E (a smaller waste deposit,
including several hundred tires situated between Pond D and the southern and western bank of Pond A) and
(2) in an elongated area on the west side of the Unnamed Island, parallel to the back channel of the
Blackstone River (a larger waste deposit between the back channel and Ponds A and D).

2.4.4 Principal Threat Wastes

The concept of principal threat waste, as developed by the EPA in the NCP is to be applied on a site-specific
basis when characterizing source material. “Source material” is defined as that material that includes or
contains hazardous substances, pollutants, or contaminants that act as a reservoir for migration of
contamination to groundwater, surface water, or air, or act as a source for direct exposure.

Subsurface waste deposits are a primary source of contaminants at the site on land areas and are present
at the J.M. Mills Landfill, the Unnamed Island, and the Nunes Parcel. The projected volume of wastes is
greatest at the J.M. Mills Landfill, followed by the Unnamed Island, and then the Nunes Parcel.

Principal threat wastes are those source materials considered to be highly toxic or extremely mobile and
cannot be reliably contained or would present a significant risk to human health or the environment should
exposure occur. There is no evidence of principal threat waste at OU2 based on previous investigations and
sampling results.

2.45 Low-Level Threat Wastes

Piles and pockets of surface debris that were left from the waste disposal operations are sporadically
distributed at locations within the J.M. Mills Landfill, the Unnamed Island, and the Nunes Parcel. This debris
has not been fully characterized, but is likely comparable to the debris present in the landfills.

Groundwater impacts appear to be modest and well defined. Relatively low concentrations of a limited
number of VOCs (primarily benzene) have been observed at monitoring wells located at the toe of the J.M.
Mills Landfill, primarily limited to its western end adjacent to the Blackstone River. Groundwater was not
impacted at depths greater than approximately 30 feet below the water table. Limited groundwater sampling
in 2012 have shown most of the wells that previously had the most significant benzene concentrations have
attenuated to below detection limits.

Impacts to soil are variable, with soil contamination (primarily metals) identified along the floodplain at the
base of the J.M. Landfill, within areas of the Unnamed Island, and adjacent to the Nunes Parcel. These
floodplain area soil samples may be indicative of contributions from overland flow and deposition during high
river stages, such as after a significant storm.
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With the exception of occasional major flooding events, the adjacent wetlands (A through D) do not appear
to be hydraulically connected via urban stormwater pathways nor influenced by groundwater transport from
OU2 site source areas, although evidence of stormwater impacts attributable to other offsite sources has
been observed and referred by the EPA to the RIDEM.

2.4.6 Potential Human Exposure

The following table summarizes the receptors and exposure pathways that were evaluated as part of the

HHRA for each subarea.

Potential Exposure Media

Receptors of Interest

Exposure Areas

Surface Soil

Trespassers
Recreational users

J.M. Mills Landfill
Quinnville Well Field
Southern Bank

DFs

Wetlands A, B, C, D
Nunes Parcel
Unnamed Island

Commercial workers

Nunes Parcel
Quinnville Well Field

Construction workers

Nunes Parcel
Quinnville Well Field
Southern Bank
Unnamed Island

Residents

Nunes Parcel

Subsurface Soil

Recreational users
Construction workers
Commercial workers
Residents

Nunes Parcel

Recreational users
Construction workers

Unnamed Island

Sediment Trespassers Blackstone River
Recreational users Ponds A,B,C,D,E, F, P
Excavator Pond
Wetlands A, B, C, D
Surface Water Trespassers Blackstone River
Recreational users Ponds A,B,C,D,E, F, P
Excavator Pond
Wetlands A, B, C, D
Groundwater Residents Site-wide groundwater

Shallow Groundwater

Construction workers

Site-wide groundwater
Unnamed Island

Recreational users
Site workers

Trespassers J.M. Mills Landfill
Trespassers Unnamed Island
Leachate .
Recreational users
Construction workers
Ambient Air Trespassers J.M. Mills Landfill

EPA ou2 epa draft fs - July 2014

44



f2 ARCADIS

Potential Exposure Media

Receptors of Interest

Exposure Areas

Outdoor (Trench) Air Construction workers Nunes Parcel
Unnamed Island

Fish Tissue Recreational users Blackstone River
OU2 Ponds

Indoor Air Commercial workers Nunes Parcel

Residents

Exposure routes that were evaluated in the HHRA included ingestion, dermal contact, and inhalation.
Section 3.1 of this FS summarizes the results of the HHRA and identifies those exposure pathways and
receptor scenarios that had risks and/or hazards above EPA targets.

2.4.7 Potential Ecological Exposure

Potential ecological receptors evaluated in the BERA were selected using a feeding guild approach, as
described in the Ecological Risk Assessment Work Plan (BBL, 2006b), and subsequent meetings and
discussions with the EPA. The selected feeding guilds and representative species are listed below:

¢ benthic macroinvertebrates (e.g., midges, mayflies)

¢ amphibians (e.g., frogs, newts)

o fish (e.g., largemouth bass, golden shiner)

e omnivorous birds (e.g., American robin, American woodcock)

e piscivorous birds (e.g., great blue heron, belted kingfisher)

e omnivorous mammals (e.g., short-tailed shrew, red fox)

e piscivorous mammals (e.g., mink, river otter)

The EPA, the trustee agencies, and the Group determined that terrestrial plants and soil invertebrates would
not be quantitatively addressed in the BERA due to a paucity of soil benchmarks.

Typical exposure routes for aquatic and terrestrial receptors are inhalation, ingestion, and dermal

absorption. Ingestion routes can include ingestion of soil while foraging, consumption of contaminated water,
or ingestion of contaminated food. These ingestion routes were considered the primary exposure routes in
the ecological risk assessments. Inhalation and dermal absorption tend to be less important for terrestrial
receptors because constituents of potential environmental concern (COPEC) concentrations in air are
usually low and skin/fur/feathers often form an effective barrier. Furthermore, ambient air sampling at the site
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did not indicate elevated levels of any constituents. Therefore, these routes are considered secondary and
were not examined for terrestrial receptors.

3. Basis for Site Remediation

3.1 Risk Evaluation

This section summarizes the results from the HHRA and BERA that were conducted for OU2, as well as any
supplemental risk evaluations. This section also discusses the subsequent risk refinements for the HHRA
and BERA and the development of human health-based and ecological-based PRGs/Performance
Standards.

3.1.1 Summary of OU2 Human Health Risk Assessment

The following is a general timeline of for the OU2 HHRA activities:

e June 2007: ARCADIS provided first draft of HHRA to EPA

e November 2007: ARCADIS revised HHRA based on EPA comments

o  September 2008: ARCADIS revised HHRA based on additional EPA comments

e  April 2009: EPA updates HHRA document

e July 2010: EPA develops Supplemental Human Health Risk Assessment for Unnamed Island

e May 11, 2011: EPA memorandum with corrections to the cancer slope factor (CSF) for dioxin

e April 19, 2012: EPA memorandum regarding determination of PRGs in support of the FS

e February 21, 2013: EPA memorandum regarding updates on dioxin toxicity values and their implication
on the baseline HHRA (BHHRA).

The HHRA (as supplemented) concluded that carcinogenic risks and non-carcinogenic hazards for soil,

sediment, surface water, leachate, and/or ambient air for trespassers and recreational users, and soil,
shallow groundwater, and outdoor (trench) air for construction workers were generally less than or within
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EPA target levels (i.e., risk range of 10" to 10° and hazard index [HI] of 1). Non-carcinogenic hazards and
carcinogenic risks are discussed separately for each exposure area below.

3.1.1.1 Non-Carcinogenic Hazards

J.M. Mills Landfill

Non-cancer hazards from limited available floodplain soil data were equal to or below the EPA target HI of 1.
Under the presumptive approach it is presumed that the landfill debris within the J.M. Mills Landfill poses a
human health risk.

Debris Fields

Non-cancer hazards were less than the EPA target HI of 1. However, these debris fields are understood to
be extensions of the land filling operations and will be handled presumptively. Additional sampling may be
conducted as part of the remedial design to further characterize the debris, if required.

Quinnville Well Field

Non-cancer hazards were less than or equal to the EPA target HI of 1. No action is required for this area of
the OU2 RI Study Area to address human health risks.

Southern Bank

Non-cancer hazards were less than or equal to the EPA target HI of 1. No action is required for this area of
the OU2 RI Study Area to address human health risks.

Nunes Parcel/RIDEM Soil Removal Area

Non-cancer hazards for a hypothetical residential scenario were above the EPA target HI of 1. Under the
presumptive approach it is presumed that the landfill debris within the Nunes Parcel poses a human health
risk.

Wetlands A-D

Non-cancer hazards were less than the EPA target HI of 1. No action is required for these areas within the
OU2 RI Study Area outside of the OU2 boundary to address human health risks.
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Groundwater

Non-cancer hazards for potable use of OU2 groundwater are above the EPA target HI of 1. Therefore, future
use of groundwater presents a potential human health risk.

Fish Tissue

Non-cancer hazards to recreational receptors eating resident fish from OU2, BR-1, and BR-2 were greater
than the EPA target HI of 1. However, eating fish from the background/reference area pond (P-6) also
posed target organ hazard index greater than 1 for recreational receptors, which places site risks into a
more regional perspective. Based on the statistical evaluation conducted for fish tissue PCB data,
concentrations in fish from upstream portions of the Blackstone River are not significantly different from
concentrations found in fish from OU2. Further, consumption of fish from the background/reference area
pond (P-6) at the same rates as those used in the OU2 calculations resulted in hazards above the EPA
target of 1. Therefore, based on this study and other watershed-wide findings, the potential cause(s) for
associated risks in consuming fish from the river may be likely due to known sources and conditions
observed throughout the watershed and no site-specific action under CERCLA is required to address
human health risks associated with consumption of fish. Actions that may be taken to reduce
contamination at the site may have indirect impacts on the river by reducing contaminant contributions from
the site. Measures will be considered to conduct public outreach, monitoring, and/or other actions related to
fish consumption.

Unnamed Island

See Section 3.1.2.

3.1.1.2 Carcinogenic Risks
J.M. Mills Landfill

Cancer risks from limited available floodplain soil data were within or less than the EPA’s target risk range of
10*to 10°®. Exposure scenarios that exceeded a risk level of 1 x 10° included:

e Current exposure of trespassers to surface soil, sediment, surface water, leachate, and ambient air;

e Future exposure of recreational users while wading to surface soil, sediment, surface water, leachate,
and ambient air; and
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e Future exposure of recreational users while swimming to surface soil, sediment, surface water, leachate,
and ambient air.

Under the presumptive approach it is presumed that the landfill debris within the J.M. Mills Landfill poses a
human health risk.

Debris Fields

Cancer risks were within or less than the EPA’s target risk range of 10 to 10°°. Exposure scenarios that
exceeded a risk level of 1 x 10°® included:

e Current exposure of trespassers to surface soil, sediment, and surface water; and

e Future exposure of recreational users while wading and swimming to surface soil, sediment, and
surface water.

Asbestos (predominantly observed on the site in the form of transite pipe and shingles), in particular, may
present significant health risks due to its status as a Class A (known human) carcinogen if fibers are
released into the air and inhaled. These debiris fields are understood to be extensions of the land filling
operations and will be handled presumptively. Additional sampling may be conducted as part of remedial
design to further characterize the debiris, if required.

Quinnville Well Field

Contamination in this area is not linked to releases from OU2 (see Section 3.3). Cancer risks were within or
less than the EPA's target risk range of 10™ to 10°°. Exposure scenarios that exceeded a risk level of 1 x 10°
included:

e Current exposure of commercial workers to surface soil;

e Current exposure of trespassers to surface soil, sediment, and surface water;

e Future exposure of recreational users while wading and swimming to surface soil, sediment, and
surface water; and

e Future exposure of commercial workers to surface soil.

No action is required for this area of the OU2 RI Study Area to address human health risks.
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Southern Bank

Contamination in this area is not linked to releases from OU2 (see Section 3.3). Cancer risks were within or
less than the EPA's target risk range of 10™ to 10°°. Exposure scenarios that exceeded a risk level of 1 x 10°
included:

e Current and future exposure of recreational users while wading and swimming to surface soil, sediment,
and surface water;

e Current exposure of trespassers to sediment; and

e Future exposure of construction workers to surface soil, including fugitive dust, and shallow
groundwater.

No action is required for this area of the OU2 RI Study Area to address human health risks.
Nunes Parcel/RIDEM Soil Removal Area

Cancer risks were within or less than the EPA’s target risk range of 10 to 10, except for future hypothetical
residents and future commercial workers exposed to surface and subsurface soils and indoor air. Risk to a
future commercial worker exposed to soil and indoor air at the Nunes Parcel exceeded 1 x 10™ due
primarily to benzene in indoor air. Major contributors to risk are carcinogenic PAHs, bis(2-
ethylhexyl)phthalate, dieldrin, dioxins, and/or arsenic in soil and benzene, naphthalene, and/or
tetrachloroethene in indoor air. In addition, risk to a future resident exposed to soil and indoor air at the
Nunes Parcel exceeded a cancer risk of 1 x 10™. The exceedance is primarily due to benzene,
naphthalene, 1,4-dichlorobenzene, ethylbenzene, tetrachloroethene, and/or vinyl chloride in indoor air and
carcinogenic PAHs, PCBs, dieldrin, dioxins, bis(2-ethylhexyl)phthalate, and/or arsenic in soil.

Under the presumptive approach it is presumed that the landfill debris within the Nunes Parcel poses a
human health risk.

Wetlands A-D

Cancer risks were within the EPA’s target risk range of 10™ to 10°°. Exposure scenarios that exceeded a risk
level of 1 x 10° included:

e Current exposure of trespassers to surface soil, sediment, and surface water; and
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e Future exposure of recreational users while wading and swimming to surface soil, sediment, and
surface water.

No action is required for these areas within the OU2 RI Study Area outside of the OU2 boundary to address
human health risks.

Groundwater

Cancer risks for potable use of OU2 groundwater are above the EPA’s target risk range of 10 to 10°.
Therefore, future use of groundwater within OU2 presents a potential human health risk. Risks to
hypothetical future residential receptors from ingestion, dermal contact, and inhalation due to potable use
of groundwater were greater than 1 x 10, even though some contaminants contributing to elevated risks
were generally present at concentrations less than their respective drinking water MCLs (e.g., benzene).
The major contributors to the groundwater risk are arsenic, carcinogenic PAHs, 1,4-dioxane, 4-
chloroaniline, atrazine, bis(2-ethylhexyl)phthalate, naphthalene, 1,4-dichlorobenzene, chloroform,
ethylbenzene, methyl tert-butyl ether, PCE, TCE, vinyl chloride, aldrin, dieldrin, PCBs, and benzene.

Fish Tissue

Cancer risks to recreational receptors eating resident fish from OU2, BR-1, and BR-2 were greater than 1
x 10™. However, the background/reference area pond (P-6) had risks in the range of 10, which places
site risks into a more regional perspective. Based on the statistical evaluation conducted for fish tissue
PCB data, concentrations in fish from upstream portions of the Blackstone River are not significantly
different from concentrations found in fish from OU2. Therefore, no site-specific action is required under
CERCLA to address human health risks associated with consumption of fish. Actions that may be taken to
reduce contamination at the site may have indirect impacts on the River by reducing contaminant
contributions from the site. Measures will be considered to conduct public outreach, monitoring, and/or other
actions related to fish consumption. As an example, in 2012, a Technical Fact Sheet was published to
recognize the findings and recommended against taking resident fish for consumption from the water bodies
identified in the fish study.

Physical Hazards
In addition to the quantified risks and hazards mentioned above, physical hazards, such as metal debris,

tires, dilapidated buildings, and broken glass at the site may also present some risks. These physical
hazards are considered in this FS.
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Unnamed Island
See Section 3.1.2.
3.1.1.3 Lead Evaluation

The lead evaluation initially identified the following scenarios within the OU2 RI Study Area as having
potential lead risks above the current EPA target level of no more than 5% of the receptor population having
blood lead level exceeding 10 micrograms per deciliter (ug/dL):

e Exposure of commercial workers to soils within the RIDEM Soil Remaoval Area within OU2;

e Exposure of construction workers to soils at the Nunes Parcel and RIDEM Soil Removal Area within
0OuU2; and

e Exposure of hypothetical young child residents to soil and groundwater from the RIDEM Soil Removal
Area within OU2.

In addition, outside of OU2, within the OU2 RI Study Area there were potential lead risks identified for:

e  Exposure of construction workers to soils at the Quinnville Well Field and Southern Bank outside of
OU2 (from non-OU2-related sources).

However, the evaluation of lead risks for the construction worker used an upper-bound soil ingestion rate of
330 milligrams per day (mg/day) as presented in the 2009 Agency Review BHHRA. EPA has subsequently
approved a soil ingestion rate of 100 mg/day for this receptor to be used with the lead model as
recommended by the lead Technical Review Workgroup (Recommendations of the Technical Review
Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in Sail,
December 1996), and this is outlined in the Human Health Risk Refinement (Section 3.1.3).

3.1.2 Summary of Human Health Risk Assessment for Unnamed Island

The Supplemental HHRA for the Unnamed Island was conducted in July 2010 by EPA subcontractors
Metcalf & Eddy and AECOM.

Results of the Supplemental HHRA for the Unnamed Island indicated that risks and hazards for sail,

sediment, surface water, and leachate for trespassers and recreational users, and soil, shallow groundwater,
and outdoor (trench) air for construction workers at the Unnamed Island were within the EPA’s target levels
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(i.e., risk range of 10* to 10° and a HI of 1). Non-carcinogenic hazards and carcinogenic risks are discussed
separately for each exposure area below.

3.1.2.1 Non-Carcinogenic Hazards

Current Adolescent Trespasser

Non-cancer hazards for the current adolescent trespasser exposed to surface soil, leachate, surface water,
and sediment were less than the EPA target HI of 1. No action is required for the Unnamed Island to
address human health risks for this receptor of concern.

Future Recreational User

Non-cancer hazards for the future older child and adult recreational user exposed to surface and subsurface
soil, leachate, surface water, and sediment were less than the EPA target HI of 1. No action is required for
the Unnamed Island to address human health risks for this receptor of concern.

Future Construction Worker

Non-cancer hazards for the future construction worker exposed to surface and subsurface soil, shallow
groundwater, leachate, and outdoor (trench) air were less than the EPA target HI of 1. No action is required
for the Unnamed Island to address human health risks for this receptor of concern.

3.1.2.2 Carcinogenic Risks

Current Adolescent Trespasser

Cancer risks for the adolescent trespasser exposed to surface soil, leachate, surface water, and sediment
were within the EPA target risk range of 10 to 10°°. No action is required for the Unnamed Island to address
human health risks for this receptor of concern.

Future Recreational User

Cancer risks for the future older child and adult recreational user exposed to surface and subsurface soil,
leachate, surface water, and sediment were within the EPA target risk range of 10 to 10°°. No action is

required for the Unnamed Island to address human health risks for this receptor of concern.

Future Construction Worker
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Cancer risks for the construction worker exposed to surface and subsurface soil, leachate, shallow
groundwater, and outdoor (trench) air were within the EPA target risk range of 10 to 10°°. No action is
required for the Unnamed Island to address human health risks for this receptor of concern.

Physical Hazards

In addition to lead, physical hazards, such as metal debris, tires, and broken glass, at the Unnamed Island
may also present some risks. These physical hazards are considered in this FS.

3.1.2.3 Lead Evaluation

Estimated lead risks for future recreational users and current trespassers at the Unnamed Island were below
the EPA target level of no more than 5% of the receptor population having blood lead level exceeding

10 pg/dL. The lead evaluation for the Unnamed Island initially identified construction workers as having
estimated lead risks above the EPA target. However, this evaluation used an upper-bound soil ingestion rate
of 330 mg/day for the construction worker and the EPA has subsequently recommended a soil ingestion rate
of 100 mg/day for this receptor to be used with the lead model as recommended by the lead Technical
Review Workgroup (EPA, 1996). Section 3.1.3 describes the human health risk refinement for evaluation of
lead risks for construction workers at the Unnamed Island.

3.1.3 Human Health Risk Refinement

The human health risk refinement applies to both the OU2 HHRA and the Supplemental HHRA for the
Unnamed Island. The refinement addresses the soil ingestion rate used for construction workers in the lead
evaluations and also addresses the change in toxicity values for dioxins, tetrachloroethene (PCE), and
trichloroethene (TCE). The following sections discuss the effects of these changes on the HHRAs.

3.1.3.1 Lead Modeling

Previously, an upper-bound soil ingestion rate of 330 mg/day was used to evaluate potential lead risks for
construction workers. The EPA has subsequently approved a soil ingestion rate of 100 mg/day to be used
with the lead model as recommended by the lead Technical Review Waorkgroup (EPA, 1996) for purposes of
the lead evaluation for a construction worker. Appendix C.1 presents the revised lead modeling for OU2 and

Appendix C.2 presents the revised lead modeling for the Unnamed Island.

In summary, the following exposure scenarios are the only ones that have estimated lead risks above the
EPA target level of no more than 5% of the receptor population having blood lead level exceeding 10 pg/dL:

e  Exposure of construction workers to soils at the RIDEM Soil Removal Area;
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o Exposure of commercial workers to soils within the RIDEM Soil Removal Area and

e Exposure of hypothetical young child residents to soil and groundwater from the RIDEM Soil Removal
Area.

3.1.3.2 Toxicity Values

Toxicity values (i.e., oral CSFs and oral reference doses [RfDs]) have changed for dioxins, PCE, and TCE
since the completion of the baseline HHRA. PCE was originally shown to be a risk driver in the baseline
HHRA. To assess and document the impact of these changes, the following briefly discusses the changesin
toxicity values and resulting impacts on the contribution of these contaminants to overall risk and hazard
estimates for receptors of concern.

Dioxins

The following tables present the dioxin toxicity values that were used in the baseline HHRAs for OU2 and
the Unnamed Island, as well as the current approach recommended by EPA Region 1.

Exhibit 1
Cancer Toxicity Data for Dioxin — Oral/Dermal and Inhalation

Oral/Dermal Inhalation Unit

Source CSE® Unit Source Risk Unit Source
2009 Updated 1.3E+05 (mglkg-day)™ CalEPA 3.8E+01 (ng/m®* CalEPA
BHHRA
2010 Supp. 1.56E+05 (mglkg-day)™ EPA 3.8E+01 (ng/m¥* CalEPA
HHRA OHEA
Current approach | 1.56E+05 (mglkg-day)™ EPA 3.8E+01 (ng/m¥* CalEPA

OHEA
Exhibit 2
Non-Cancer Toxicity Data for Dioxin — Oral/Dermal and Inhalation
Inhalation
Source Oral/Dermal RfD®™ Unit Source Reference Unit Source
Concentration
2009 Updated N/A N/A N/A N/A N/A N/A
BHHRA
2010 Supp. HHRA 1E-09 mg/kg-day ATSDR 4E-05 ug/m’® CalEPA
Current approach 7E-10 mg/kg-day IRIS 4E-05 pg/m’ CalEPA
Notes:

CalEPA = California Environmental Protection Agency

OHEA = EPA’s Office of Health and Environmental Assessment
ATSDR = Agency for Toxic Substances and Disease Registry
IRIS = EPA’s Integrated Risk Information System
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EPA Region 1 prepared a technical memorandum (presented as Appendix C.3 to this FS) that discusses the
change in toxicity values for dioxins. Briefly, the CSF used in the 2009 Baseline HHRA for OU2 (1.3E+05
[mg/kg/d]* from CalEPA) was replaced with a CSF of 1.56E+05 (mg/kg/d)™ from the EPA’s OHEA. This
change in CSF resulted in a slight increase of cancer risks, but the EPA deemed that the changes are
minimal and revised risks and hazards are within the EPA’s acceptable risk range (see Appendix C.3).

Non-cancer toxicity data were not available for dioxins when the baseline HHRA was prepared for OU2.
However, following the EPA’s finalization of its Reanalysis of Key Issues Related to Dioxin Toxicity and
Response to NAS Comments, Volume 1 in February 2012, an RfD and inhalation reference concentration
(RfC) were used in the Supplemental HHRA for the Unnamed Island. Similar to the change in cancer toxicity
values, the use of these new non-cancer toxicity values did not significantly change the results of the
Baseline HHRA (see Appendix C.3).

PCE

The following tables present the PCE toxicity values that were used in the baseline HHRAs for OU2 and the
Unnamed Island, as well as the current approach recommended by the EPA.

Exhibit 3
Cancer Toxicity Data for PCE — Oral/Dermal and Inhalation
Oral/Dermal . Inhalation Unit .
Source CSE® Unit Source Risk Unit Source
2009 Updated 5.4E-01 (mglkg-day)™ | CalEPA 5.9E-06 (ng/m®™* | calEPA
BHHRA
2010 Supp. HHRA 5.4E-01 (mglkg-day)” | CalEPA 5.9E-06 (ng/m®™* | calEPA
Current approach 2.1E-03 (mglkg-day)™ IRIS 2.6E-07 (ng/m®* IRIS
Exhibit 4
Non-Cancer Toxicity Data for PCE — Oral/Dermal and Inhalation
Inhalation
Source Oral/Dermal RfDY Unit Source Reference Unit Source
Concentration
2009 Updated 1.0E-01 mg/kg-day IRIS 2.7E+02 pg/m’ ATSDR
BHHRA
2010 Supp. HHRA N/A N/A N/A N/A N/A N/A
Current approach 4.0E-02 mg/kg-day IRIS 6.0E-03 pg/m’® IRIS
Notes:
1) There are no dermal toxicity values for PCE. Because the oral absorption efficiency to dermal for PCE exceeds 50%, no

adjustment of the oral toxicity values is necessary.
N/A = not applicable/not available
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Appendix C.4 to this FS discusses the change in toxicity values for PCE. Briefly, both the cancer and non-
cancer toxicity values changed for PCE. Specifically, the cancer values became less stringent (i.e., indicate
PCE is less potent) and the non-cancer values became more conservative (i.e., indicate PCE is more toxic).
This change in CSF would result in a decrease of PCE cancer risks by approximately 250-fold for oral risks
and by approximately 20-fold for inhalation risks. The change in RfDs and RfCs would result in an increase
in PCE non-cancer hazards by approximately 2-fold for oral hazards and 7-fold for inhalation hazards.
However, these changes in PCE toxicity values resulted in the EPA screening value changes, which when
taken into consideration, indicate PCE is only identified as a risk-based contaminant of concern (COC) for
Nunes Parcel indoor and outdoor air. Because the Nunes Parcel will be addressed as part of a presumptive
containment approach, no further evaluation of PCE is warranted for the baseline HHRA.

TCE

The following tables present the TCE toxicity values that were used in the baseline HHRAs for OU2 and the
Unnamed Island, as well as the current approach recommended by the EPA.

Exhibit 5
Cancer Toxicity Data for TCE — Oral/Dermal and Inhalation

Source Ore;':’SD,S&E“a' Unit Source Inhalzla?tilgl? Ll Unit Source
2009 Updated 1.3E-02 (mglkg-day)™ | CalEPA 2.0E-06 (ng/m®™* | calEPA
BHHRA
2010 Supp. HHRA N/A NA NA 2.0E-06 (ng/m®™* | calEPA
Current approach 4.6E-02 (mglkg-day)™ IRIS 4.1E-06 (ng/m®* IRIS
Exhibit 6
Non-Cancer Toxicity Data for TCE — Oral/Dermal and Inhalation
Inhalation
Source Oral/Dermal RfD™ Unit Source Reference Unit Source
Concentration
2009 Updated N/A N/A N/A 10 pug/m® | NYSDOH
BHHRA
2010 Supp. HHRA N/A N/A N/A 10 pg/m® NYSDOH
Current approach 5.0E-04 mg/kg-day IRIS 2 ug/m’® IRIS
Notes:
1) There are no dermal toxicity values for TCE. Since the oral absorption efficiency to dermal for TCE exceeds 50%, no

adjustment of the oral toxicity values is necessary.

N/A = not applicable/not available
Appendix C.5 to this FS discusses the change in toxicity values for TCE. Briefly, both the cancer and non-

cancer toxicity values changed for TCE. Specifically, both the cancer values and non-cancer values became
more conservative. This change in CSF would result in an increase of TCE cancer risks by approximately 8-
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fold for oral risks and by approximately 2-fold for inhalation risks. The change in RfCs would result in an
increase in TCE non-cancer hazards by approximately 2-fold for inhalation hazards. (There were no
previous RfDs for TCE for the oral pathway.) TCE was identified as a risk driver for site-wide groundwater.
However, using the revised toxicity values, risks and hazards for TCE would still be within EPA targets and,
therefore, would not significantly change the results of the baseline HHRA.

3.1.3.3 Exposure Factor Updates

Note that the HHRA was completed in 2009/2010. In February 2014, EPA finalized a Directive to update
standard default exposure factors and frequently asked questions associated with these updates (located
online at http://www.epa.gov/oswer/riskassessment/superfund_hh_exposure.htm; items # 22 and #23 of this
web link). Applying these updated standard default exposure factors to the risk assessment would possibly
result in a slight decrease of the risk estimates; however, it would not change the conclusions regarding
unacceptable risks at the site. These revisions will be reviewed further during ROD development with
respect to risk-based performance standards.

3.1.4 Summary of Baseline Ecological Risk Assessment

The following is a general timeline of for the OU2 BERA activities:

e February 2007: ARCADIS provided a Screening-Level Ecological Risk Assessment (SLERA) to the EPA
o September 2008: ARCADIS submitted the final revised BERA to the EPA

e May 2009: the EPA provides a revised BERA

o July 27, 2010: AECOM develops Supplemental Ecological Risk Assessment for Unnamed Island

e August 12, 2010: AECOM submits Technical Memorandum — Ecological Risk Summary (see Appendix
D.1)

e April 11, 2012: EPA memorandum regarding sediment COC refinement and PRG development (see
Appendix D.2)

e April 12, 2012: EPA memorandum regarding additional refinements to terrestrial ecological risk
calculations (see Appendix D.3)

e April 19, 2012: EPA letter regarding EPA’s determination of PRGs in support of the FS (see Appendix
D.4)
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e June 21, 2013: EPA memorandum reviewing the PRP group’s technical memorandum titled:
Background Screening Levels for Sediment and Soil Supplemental Data Collection Efforts (see
Appendix D.5)

¢ November 18, 2013: EPA memorandum reviewing the PRP group’s technical memorandum titled: Small
Omnivorous Bird Risks at the J.M. Mills Landfill; Supplemental Data Collection Efforts (see Appendix
D.6)

The BERA (as supplemented) used a weight-of-evidence (WOE) approach to evaluate risks for several
representative receptors for each subarea of the site. The potential receptors that were identified in the
problem formulation (and subsequently evaluated in the BERA) are benthic macroinvertebrates, fish,
amphibians, birds, and mammals.

In terms of terrestrial risks, the risk refinement conducted by the EPA (April 12, 2012) concluded the
following:

e The hazard quotients (HQs) and evaluation of risk above background levels suggest potential risk
from lead and bis(2-ethylhexyl)phthalate (BEHP) to small omnivorous birds feeding at the Unnamed
Island with low (BEHP) and moderate (lead) confidence in the risk estimates.

e The evaluation also suggests potential risk from cadmium to small omnivorous birds feeding at the
J.M. Mills Landfill, with moderate confidence in the risk estimates.

e Lead, cadmium, and BEHP pose a low potential risk site-wide, but with lower confidence than
observed for the Unnamed Island and J.M. Mills Landfill.

In response to these risk estimates, additional sampling was conducted in November 2012 to further
refine the risk estimate for small omnivorous birds in the vicinity of the J.M. Mills Landfill. The sampling
included the collection and analysis of co-located earthworm and soil samples from adjacent to and
upstream of the site. Collectively, the data indicate that risks to birds from ingestion of earthworms are
relatively similar between upstream reference areas and areas adjacent to the J.M. Mills Landfill.
However, these data are still being evaluated further.

The following table presents a summary of aquatic ecological risks.
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Exhibit 7
Sediment Ecological Primary Contaminants by Exposure Area®
Area Primary Contaminants
Unnamed Islands (Ponds A, D, and E) Cd, Cr, Cu, Pb, Zn, total PAHs
Ponds Adjacent to the Blackstone River (Pond I) Cd, Cr, Cu, total PAHs
Ponds Adjacent to the Blackstone River (Pond N) Cd

! From EPA April 11, 2012 memo: Sediment COC refinement and PRG development.
3.2 Applicable or Relevant and Appropriate Requirements

This section presents a summary of the regulatory requirements for developing remedial alternatives for the
site. The Comprehensive Environmental Response, Compensation, and Liability Act (“CERCLA") of 1980,
as amended, and the National Contingency Plan (“NCP”) require that potential ARARs be identified during
the RI/FS process. ARARs are federal and state human health and environmental requirements and
guidelines that will be used to: (1) evaluate the appropriate extent of the site cleanup; (2) define and
formulate remedial action alternatives; and (3) govern implementation and operation of the selected action.
ARARs are classified as follows:

e Chemical-specific requirements are usually health- or risk-based numerical values or methods that,
when applied to site-specific conditions, result in the establishment of numerical values for the
acceptable loading or concentration of a hazardous substance that may be found in, or discharged to,
the environment.

¢ Location-specific requirements are restrictions placed on the conduct of activities solely because they
occur in specific locations.

e Action- (or remedy-) specific are usually technology- or activity-based and may include requirements for
actions taken with respect to hazardous constituents.

3.2.1 Definition of ARAR Categories

To properly consider ARARs and to clarify their function in the RI/FS and remedial response processed, the
NCP defines two ARAR components: (1) “applicable requirements” and (2) “relevant and appropriate
requirements.” Requirements under federal or state law may be either applicable or relevant and
appropriate to CERCLA cleanup actions. In addition, while not mentioned in CERCLA, EPA’s Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA provides that other information
not meeting the definition of an ARAR, may also be considered. Such other information is referred to as
“TBC” or “to be considered.” The definitions of these types of requirements are as follows:
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Applicable requirements are “cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under federal environmental, state environmental, or
facility siting laws that specifically address a hazardous substance, pollutant, contaminant, removal
action, location, or other circumstance found at a CERCLA site” (40 CFR 300.5). These include federal
requirements that are directly applicable, as well as those incorporated by a federally authorized state
program. Only those state standards identified by the state in a timely manner that are more stringent
than federal requirements may be applicable.

Relevant and appropriate requirements are “cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under federal environmental, state
environmental, or facility siting laws that, while not ‘applicable’ to a hazardous substance, pollutant,
contaminant, removal action, location, or other circumstance at a CERCLA site, address problems or
situations sufficiently similar to those encountered at the CERCLA site that their use is well suited to the
particular site” (40 CFR 300.5). There is more discretion in this determination in that it is possible for
only part of a requirement to be considered relevant and appropriate, the rest being dismissed if judged
not to be relevant and appropriate in a given case. Only those state standards identified by the state in
a timely manner that are more stringent than the applicable federal standard may be relevant and
appropriate.

TBCs are other “available information [that] is not an ARAR (e.g., advisories, criteria, and guidance).”
Such TBCs “may be considered in the analysis if it helps to ensure protectiveness or is otherwise
appropriate for use in a specific alternative.” Two categories of TBC information are: (1) technical
information on how to perform or evaluate remedial or response actions; and (2) regulatory policy or
proposed regulations (USEPA 1988).

Development of a comprehensive inventory of ARARs and TBCs involves a two-tiered analysis:

establishing the applicability of an environmental regulation; and evaluating relevancy and appropriateness if
the regulation is not applicable. A requirement may be either “applicable” or “relevant and appropriate” but
not both.

CERCLA onsite remedial response actions must only comply with the substantive requirements of an ARAR
and not the administrative requirements to obtain federal, state, or local permits [CERCLA 8§121(e)]. The
NCP defines onsite as “the aerial extent of contamination and all areas in very close proximity to the
contamination necessary for implementation of the response action.” Offsite actions need only comply with
applicable requirements, not relevant and appropriate requirements. However, offsite actions must comply
fully with both substantive and administrative requirements (USEPA, 1988).
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3.2.2 Identification of ARARs
3.2.2.1 Chemical-Specific ARARs

Chemical-specific requirements generally involve health or risk based numerical values or methodologies
that establish site-specific acceptable chemical concentrations or amounts of a chemical that may be found
in, or discharged to, the environment. Chemical-specific ARARs have been organized by relevant media for
OU2. Table 3-1 summarizes potential chemical-specific ARARs and TBCs for OU2. Of particular
importance are RIDEM Direct Exposure Criteria and/or Leachability Criteria for soil. For groundwater at
0U2, all of the groundwater is within the designated waste management area for the OU and so there is no
anticipated future use for any purpose. For soil, the anticipated future use is recreational. Under RIDEM
regulations, properties used for recreational purposes are required to meet state requirements for residential
use.

3.2.2.2 Location-Specific ARARs

Location-specific ARARs are those that generally restrict certain activities because of geographical or land
use concerns (e.g., wetlands, waterbodies, floodplains, sensitive ecosystems). Table 3-2 summarizes
potential location-specific ARARs for OU2. The primary location-specific ARARs for OU2 are related to the
location of portions of OU2 within the floodplain of the Blackstone River and areas that have been
designated as wetlands.

3.2.2.3 Action-Specific ARARs

Action-specific ARARs are those that may place requirements on the conduct of remediation activities or the
use of certain technologies. Of particular importance are RCRA Subtitle C closure requirements and their
applicability (for the J.M. Mills Landfill, Nunes Parcel, and Unnamed Island). Per the discussion above, for
the Subtitle C closure requirements to be applicable (USEPA, 1989), it is necessary to establish that the
waste disposed of at the site is RCRA hazardous waste and either: 1) the waste was initially treated, stored,
or disposed of after the effective date (November 19, 1980), or 2) subsequent activity at the site constitutes
treatment, storage, or disposal as defined by RCRA. While the record shows that hazardous waste was
delivered to the site, it is not clear whether RCRA hazardous waste was delivered after November 19, 1980
or prior to this date. Therefore, RCRA Subtitle C requirements are relevant and appropriate and not
applicable. The determination of relevance and appropriateness of certain RCRA requirements are
subsequently evaluated in consideration of specific site conditions, taking into account factors, such as the
mobility or immobility of waste, and physical restrictions present (size and location of the landfill relative to
the river and railroad tracks).
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Action-specific ARARSs for the OU2 site are presented as appropriate for each alternative in Appendix I, with
further discussion in the detailed analysis of alternatives (Section 7).

3.2.2.4 Potential Waivers to ARARS

CERCLA Section 121(d)(4) establishes six waivers to ARARs for onsite actions. Waivers for specific ARARs
are as follows:

¢ Interim Measure — May be used for temporary measures that are part of final action, provided that the
final remedy will, within a reasonable time, attain all ARARSs.

e Greater Risk to Human Health and the Environment — May be used when compliance with the
requirement will result in greater risk to human health and the environment than non-compliance.

e Technical Impracticability — May be used if it is technically impracticable from an engineering standpoint,
based on the feasibility, reliability, and cost of the engineering methods required.

e Equivalent Standard of Performance — May be used if an alternative design or method of operation can
produce equivalent or superior results, in terms of the degree of protection afforded. TBC equivalent, the
alternative must achieve the same degree of protection, the same level of performance, and the same
future reliability.

¢ Inconsistent Application of State Requirements — May be used if evidence exists that the requirement
has not been applied to other sites (NPL or non-NPL) or has been applied variably or inconsistently.

¢ Fund Balancing — May be used if compliance would be costly relative to the degree of protection or risk
reduction likely to be attached and the expenditure would jeopardize remedial actions at other sites.

Once the remedial alternatives for OU2 are more fully developed in subsequent chapters of this FS, the
potential for ARAR waivers will be revisited.

3.3 Conclusions Based on Remedial Investigation Report, Risk Assessments, and ARARs Review

Based on a review of the available data collected during the RI, the following conclusions based on OU2
characterization, risk assessments, and ARARS review have been reached:

¢ J.M. Mills Landfill — Conditions identified at the J.M. Mills Landfill support a presumptive containment

approach. The presumptive approach is appropriate when waste is present in large volumes and is a
heterogeneous mixture of industrial, commercial, and municipal waste.
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The general principals of the presumptive approach relates primarily to containment (i.e., capping) of the
landfill mass and collection and/or treatment of landfill gas. In addition, measures to control landfill
leachate, affected groundwater at the perimeter of the landfill, and/or upgradient groundwater that is
causing saturation of the landfill mass may be implemented as part of the presumptive approach. The
presumptive containment approach does not address exposure pathways outside the source area
(except for consolidating adjacent debris under the landfill cap), nor does it include the long-term
groundwater response action. The presumptive containment approach also eliminates the requirement
for sampling in the area where the cap will be placed, although sampling may occur, if deemed
necessary.

Site conditions, as well as other information, including testimony, transactional documents, and other
information, indicate that large volumes of heterogeneous mixtures of industrial, commercial, and some
municipal waste have been disposed at the J.M. Mills Landfill. Subsurface waste deposits are a principal
source of contamination at the J.M. Mills Landfill. The estimated volume of waste in the main area of the
J.M. Mills Landfill is approximately 2 million cy. The areal extent of the waste deposits is fairly defined
and has been generally mapped based on available data (Figure 3-1). Soil with elevated levels of
cadmium that present an unacceptable ecological risk should be included as part of the presumptive
containment approach. Soil with exceedances of PRGs should also be included as part of the
presumptive approach.

Piles of surface debris are sporadically distributed at locations adjacent to the J.M. Mills Landfill. All
debris piles are considered to be an extension of the waste disposal activities at the site. Surface soil
samples were collected from locations close to or in direct contact with the surface debris.
Concentrations of contaminants in the surficial soil samples did not result in an exceedance of EPA'’s
risk criteria, but do exceed RIDEM’s Remediation Regulations standards for recreational exposure. Soil
exceeding PRGs developed to be protective of recreational users are included as part of the
presumptive approach and will be consolidated under the landfill cap. Data collected from air emissions
at the vents at the J.M. Mills Landfill suggest that there is some evidence of landfill gas generation.

While some seeps have been reported by the EPA and RIDEM personnel in the vicinity of the J.M. Mills
Landfill (at Pond C), this seep was not present when field work was conducted. It should be noted that
migration of contamination from waste sources to groundwater (and ultimately to the Blackstone River)
is likely occurring, but not always visible.

As discussed in Section 3.2.2.3, RCRA closure requirements are relevant and appropriate at the site,
taking into consideration the site conditions . At the J.M. Mills Landfill, conditions include the presence of
contamination posing a direct contact threat, but that potentially also exceed leachability standards for
the protection of groundwater.
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¢ Nunes Parcel — Conditions and risk identified at the Nunes Parcel also support a presumptive
containment approach. Site conditions, as well as other information, indicate that large volumes of
heterogeneous industrial, commercial, and some municipal waste have been stored and disposed of at
the Nunes Parcel. Subsurface waste deposits are a principal source of contamination at the Nunes
Parcel. The projected volume of buried waste is estimated to be approximately 56,000 cy. The areal
extent of the waste deposits is fairly defined and has been generally mapped based on available data
(see Figure 3-2). Soil sampling has indicated there are also high levels of lead and other contaminants
in surface soil that present an unacceptable human health risk, which will be included as part of the
presumptive containment approach. Similarly, soil with exceedances of RIDEM's Direct Exposure
Criteria and Leachability Criteria will also be included as part of the presumptive approach. RIDEM'’s
Remediation Regulations are applicable at the site and soil exceeding PRGs developed to be protective
of recreational users will also be included as part of the presumptive approach.

Piles of surface debris are sporadically distributed at locations within the Nunes Parcel, but were not
analyzed. All debris piles are considered to be an extension of the waste disposal activities at the site.
Some materials inventoried on the Nunes Parcel (i.e., motor capacitors and roofing shingles and liquids
in 55-gallon drums and tanks) may require further testing during the remedial design stage to more
accurately determine appropriate handling and disposal procedures. Finally, modeling was used in
determining that there is the potential for elevated levels of some contaminants to occur in indoor air on
the property. This would need to be accounted for with any remedy proposed at the site.

While some seeps have been reported by EPA and RIDEM personnel in the vicinity of the Nunes Parcel
(inlet along the western edge of the parcel), these seeps were not present when field work was
conducted. It should be noted that migration of contamination from waste sources to groundwater (and
ultimately to the Blackstone River) is likely occurring, but not always visible.

As discussed in Section 3.2.2.3, RCRA closure requirements are relevant and appropriate, taking into
consideration the site conditions. At the Nunes Parcel, these conditions include the presence of
contamination posing a direct contact threat, but that potentially also exceed leachability standards for
the protection of groundwater.

¢ Nunes Parcel (RIDEM Soil Removal Area) — Soil remaining near this area contains elevated levels of
lead that present an unacceptable human health risk. Similarly, soil that exceeds PRGs developed
based on RIDEM’s Direct Exposure Criteria and Leachability Criteria will be included as part of the
presumptive containment approach for the Nunes Parcel.

e Unnamed Island — Unique characteristics of this area and site conditions identified at the Unnamed

Island do not support a presumptive approach. Although waste material disposed in this area is similar
to that in the J.M. Mills Landfill and Nunes Parcel, the continual flooding of this area make it unsuited for
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a presumptive containment approach. Subsurface waste deposits are located on the Unnamed Island.
The estimated volume of subsurface waste is approximately 40,000 cy. The areal extent of the waste
deposits is fairly defined and has been generally mapped based on available data (Figure 3-3). Waste
deposits are the likely source of contaminated sediment in ponds located on the Unnamed Island. Piles
of surface debris are also sporadically distributed at locations on the Unnamed Island. Sampling has
indicated that there are elevated levels of BEHP and lead in soil that present an unacceptable ecological
risk. In addition, soil with exceedances of RIDEM’s Leachability Criteria will be addressed. RIDEM’s
Remediation Regulations are applicable at the site and soil exceeding PRGs developed to be protective
of recreational users will also be addressed.

e Collectively, the J.M. Mills Landfill, the Nunes Parcel, and the Unnamed Island represent a single
landfilling and disposal operation over the time period of primary site disposal from 1954 through 1986,
with additional operations and/or disposal activities occurring periodically after 1986, and together are
defined as the principal source of contamination found at OU2.

¢ Ponds — Sediment and/or surface water contaminant concentrations are elevated in a number of ponds.
These contaminants consisted of the following: aluminum, barium, cadmium, copper, lead, and
manganese in surface water and PAHs, cadmium, chromium, copper, lead, and zinc in sediments. Of
particular significance is the ecosystem located on the Unnamed Island, composed of a series of vernal
pools and ponds. These ponds may serve as “sinks” for both particulate matter entrained in the
Blackstone River and site-related contaminants.

e Groundwater — Groundwater impacts have historically appeared across the site, although recent
groundwater sampling was conducted at eight site wells on the J.M. Mills Landfill and the Nunes Parcel,
where previous sampling had indicated concentrations exceeding the MCLs for benzene, PCBs,
cadmium, and lead. The results indicated declining concentrations of these parameters when compared
to earlier sampling events, with only one organic compound (benzene) in one well exceeding the MCL.
That well is located within the Nunes Parcel waste disposal area which will be subject to the
presumptive containment approach. Historically, concentrations of a limited number of VOCs (primarily
benzene) with most detections below applicable MCLs and arsenic have been observed at monitoring
wells located at the toe of the J.M. Mills Landfill, primarily limited to its western end adjacent to the
Blackstone River, and on the Unnamed Island and Nunes Parcel. Arsenic in area soils is suspected to
be natural occurring and further exacerbated by elevated carbon sources from known disposal practices
as noted in nearby OU1 studies and other facilities in the New England region. Historically,
PCBs/pesticides and SVOCs (primarily PAHs) were detected at various locations across the site and
metals were detected at elevated levels at many site wells. Groundwater was not impacted at depths
greater than approximately 30 feet below the water table. Furthermore, strong upward hydraulic
gradients cause groundwater to preferentially discharge to the Blackstone River. There is no evidence of
chlorinated VOC sources that have been observed in groundwater at OU1 that have contributed to the
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conditions within the landfilled areas at OU2 in recent sampling events. However, while groundwater
contaminants have been detected at concentrations resulting in an unacceptable human health risk, as
well as at levels exceeding federal and state drinking water requirements, recent sampling indicates that
with the exception of arsenic, concentrations of contaminants on the J.M. Mills Landfill and the Nunes
Parcel have declined and with one exception are below MCLs. Further sampling will be required to
confirm this trend. Arsenic is present in downgradient of areas of known waste. This presence is
consistent with arsenic being mobilized from area soils (naturally occurring) by the reducing conditions
present below the waste, although it is also possibly leaching from waste. In addition, historical
detections of other contaminants will require further monitoring to determine if similar concentration
declines are occurring.

No OU2-related contaminants were identified in groundwater adjacent to OU2 that posed a human
health risk. Recent groundwater monitoring conducted at OU2 has shown no current groundwater
impacts at the Lenox Street well. Chlorinated VOCs were historically identified at the Lenox Street well
in 1979, but the source of chlorinated VOCs in the well was not identified during the RI. Groundwater
impacts for chlorinated VOCs to the Quinnville Well Field have attenuated, as shown by sampling data
from 2003, 2004, and 2005.

Other Adjacent Areas Investigated as part of the OU2 RI Study Area

¢ Blackstone River — Although investigations of the Blackstone River indicate that contamination in both
sediment and surface water is present in the Blackstone River and that consumption of fish from the
Blackstone River presents health risks, these issues occur throughout a larger portion of the Blackstone
River and are not significantly different within the boundaries of OU2. As a result, there does not appear
to be a significant site-related component to these problems and specific alternatives will not be
developed to directly address the Blackstone River (sediment, surface water, and biota), although
actions that may be taken at the J.M. Mills Landfill, Nunes Parcel, and Unnamed Island may have
indirect effects on the river by reducing contaminant contributions from the site. Measures will be
considered to conduct public outreach, monitoring, and/or other actions related to fish consumption.

e Quinnville Well Field and Southern Bank/Pratt Dam — The human health and ecological risk refinements
performed (see Sections 3.1.1 to 3.1.3) concluded no current exceedance of risk criteria or
unacceptable risk from OU2 contamination which would drive a remedial action. Based on their
locations relative to the site source areas and lack of a clear contaminant migration pathway,
contaminants detected at these two areas are considered to be not significantly site-related. No action
is necessary in these areas as part of the OU2 remedial action.

¢ Wetlands A-D — The wetlands adjacent to the J.M. Mills Landfill (labeled A through D) are influenced by
the Blackstone River during floods, although they do not appear to be influenced by groundwater
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transport from OU2 source areas. Based upon sampling data, these wetlands appear to be minimally
impacted from OU2 activities, and based on the EPA'’s ecological risk assessment refinement
memoranda, no action is necessary as part of the OU2 remedial action.

Site Boundary

Based on the information presented above, the site boundary has been adjusted to include only areas
impacted by OU2 waste. Figure 3-7 presents this revised site boundary. Note that other figures in this
document typically present the RI Site Study Area boundary.

3.4 Development of Remedial Action Objectives

CERCLA Section 121(d)(2)(A) requires that remedial actions meet any federal standards, requirements,
criteria, or limitations that are determined to be legally applicable or relevant and appropriate. CERCLA
Section 121(d)(2)(A)(ii) requires state ARARSs to be met if they are more stringent than federal
requirements. In addition, the NCP, published in 40 CFR Part 300, requires that un-promulgated criteria,
advisories, or guidance that do not meet the definition of ARARs but that may assist in the development of
remedial objectives be listed as TBC. The key potential ARARs for OU2 are presented in Section 3.2.

Section 300.430(a)(iii)(B) of the NCP contains the expectation that engineering controls, such as
containment, will be used for waste that poses a relatively low long-term threat where treatment is
impracticable. The preamble to the NCP identifies municipal landfills as a type of site where treatment of
the waste may be impracticable because of the size and heterogeneity of the contents (55 FR 8704).
Waste at CERCLA landfill sites usually is present in large volumes and consists of a heterogeneous
mixture of municipal waste frequently co-disposed with industrial waste.

Based on the information provided above, the EPA has determined that general principals of the
presumptive approach, in this case “containment,” is applicable to the J.M. Mills Landfill and the Nunes
Parcel. The general principals of the presumptive approach relates primarily to containment of the landfill
mass and collection and/or treatment of landfill gas. Other measures, such as control of landfill leachate
and groundwater at the perimeter of the landfill may also be warranted. Based on a review of OU2
characterization data, the conclusions of the HHRA and BERA, the applicable ARARs, and the
consideration of the presumptive approach, the following RAOs for each area are proposed for OU2:

Groundwater:
e Prevent potential exposure from ingestion/dermal contact/inhalation by a current or future resident to

concentrations of contaminants in excess of ARAR and risk-based standards within the compliance
boundary for the waste management area.
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e Prevent migration of site contaminants in groundwater from beyond the edge of the compliance
boundary of the waste management area’.

e Prevent contaminant migration from the source areas to the Blackstone River via groundwater.
J.M. Mills Landfill:
e Prevent direct contact with landfill contents.

e Prevent direct human contact/ingestion/inhalation with contaminated soils that exceed ARAR
standards.

e Prevent exposure to ecological receptors from soil contaminants that present an unacceptable
ecological risk.

e Prevent sail leaching and landfill cover infiltration and resulting contaminant migration to groundwater.
e Control surface water runoff and erosion.
e Preventinfiltration and washout during flooding, up to a 500-year flood event.
e If necessary, collect and treat leachate to prevent further contaminant migration to the
Blackstone River, based on federal and State water quality standards and RCRA Subtitle C

landfill closure standards.

e Control and, if necessary, treat landfill gas, based on federal and state air pollution control
standards and RCRA Subtitle C landfill closure standards.

e Prevent potential future exposure to contaminated indoor air.

e Prevent migration of contaminated soil/debris to pond sediment.

2 As per Section 300.430(a)(iii)(F) of the NCP, the EPA expects to return usable groundwater to their beneficial uses
wherever practicable, within a timeframe that is reasonable given the particular circumstances of the site. When
restoration of groundwater to beneficial uses is not practicable, the EPA expects to prevent further migration of the
plume, prevent exposure to the contaminated groundwater, and evaluate further risk reduction.
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Nunes Parcel (including the RIDEM Soil Removal Area):
e Prevent direct contact with landfill contents.

e Prevent direct human contact/ingestion/inhalation with contaminated soils that exceed ARAR
and risk-based standards.

e Prevent exposure to ecological receptors from contaminants in soil that present an
unacceptable ecological risk.

e Prevent sail leaching and landfill cover infiltration and resulting contaminant migration to groundwater.
e Control surface water runoff and erosion.
¢ Preventinfiltration and washout during flooding, up to a 500-year flood event.
e If necessary, collect and treat leachate to prevent further contaminant migration to the
Blackstone River, based on federal and State water quality standards and RCRA Subtitle C

landfill closure standards.

e Control and, if necessary, treat landfill gas, based on federal and state air pollution control
standards and landfill closure standards.

e Prevent potential future exposure to contaminated indoor air.

e Prevent migration of contaminated soil/debris to pond sediment.

Unnamed Island:

e Prevent direct contact with waste deposits.

e Prevent direct human contact with contaminated soils that exceed ARAR standards.

e Prevent exposure to ecological receptors from contaminants in soil that present an
unacceptable ecological risk.

e Prevent soil leaching and resulting contaminant migration to groundwater.

e Prevent washout of waste/contamination during flooding, up to a 500-year flood event.
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e Prevent migration of contaminated soil/debris to pond sediment.
Ponds:

Note that because of the periodic flooding of Ponds A, C, D, E, |, N, and P by the Blackstone River, it is not
appropriate to directly address surface water in these locations. Instead, surface water exceedances will be
addressed by remediating contaminant sources in sediment and from the landfills, with appropriate
monitoring of surface water to ensure RAOs are achieved.

e Prevent exposure to ecological receptors from contaminants in sediment that present an unacceptable
ecological risk.

¢ Minimize migration of contaminants from sediment to surface water that present an unacceptable
ecological risk.

¢ Reduce contamination in surface water from CERCLA sources within OU2 to acceptable ecological risk
levels.

e Prevent washout of contaminated sediment during flooding, up to a 500-year flood event.
3.5 Preliminary Remediation Goals

PRGs/Performance Standards have been developed for the site to prevent exposure to groundwater, soils,
and sediment with site-related contaminant concentrations that may present human health and/or ecological
risks and are presented in Tables 3-3 through 3-6. PRGs/Performance Standards are developed based on
an evaluation of risk-based PRGs, background concentrations, practical quantitation limits (PQLSs), and other
site-specific considerations (e.g., ARARS). If there are established ARARs for chemical-specific
concentrations (e.g., federal or state MCLSs), these are often selected as PRGs/Performance Standards. In
the absence of established ARARS, risk-based PRGs are often developed using EPA guidance in
Development of Risk-Based Preliminary Remediation Goals (EPA, 1991), following the consideration of
background/reference concentrations and PQLs. One criterion for determination of PRGs/Performance
Standards is evaluating background conditions. The RIDEM has recently released (February 2013) the final
TMDL analysis for the Blackstone River watershed. The report notes a legacy of pollution from industrial
usage of the Blackstone River and many of these pollutants can still be found in the river's sediments and
continue to influence the water quality and overall health of the river's ecosystem (RIDEM, 2013). In
December 2012, ARCADIS submitted to the EPA and RIDEM the results of supplemental soil and worm
testing adjacent to the J.M. Mills Landfill and at 10 areas upstream. The results indicated elevated metals
(cadmium and lead) throughout the basin. The reports are found in Appendix E. This information may be

EPA ou2 epa draft fs - July 2014 71



f2 ARCADIS

utilized, along with additional investigations, during the pre-design phase of the remedy to better define
extent of remedial actions.

3.5.1 Human Health PRGs/Performance Standards

Human health risk-based PRGs were developed using the equations presented in EPA’s Risk Assessment
Guidance for Superfund, Part B: Preliminary Remediation Goals and the methodology used to develop
EPA'’s Regional Screening Levels. Exposure factors used in the calculation of risk-based
PRGs/Performance Standards were the same as those used to estimate risks and hazards in the baseline
HHRA, except as noted below.®

3.5.1.1 Soil PRGs

Soil PRGs were developed for the following scenarios:

e OU 2 Sail — Recreational User Scenario

¢ Nunes Parcel/RIDEM Soil Removal Area — Commercial Worker Scenario
¢ Nunes Parcel/RIDEM Soil Removal Area — Construction Worker Scenario

While the baseline HHRA included calculations for potential future development of the Nunes Parcel as
residential property, the EPA determined that the presumptive containment approach would be implemented
in this area of the site in addition to the J.M. Mills Landfill proper. Based on the property layout, recreational
use is the most likely future exposure scenario. The baseline HHRA did not show a recreational user risk to
soil at the site, but the RIDEM Remediation Regulations establish Direct Exposure Criteria (DECs) which
apply to the site. While there are no DECs for a recreational user, RIDEM applies the residential DECs
when evaluating recreational user exposures. OU 2 soil PRGs developed under the recreational user
scenario only include those analytes whose detections exceeded RIDEM's residential DECs and/or

% As described in Section 3.1.3.3, the HHRA was completed in 2009/2010. In February 2014, EPA finalized
a Directive to update standard default exposure factors and frequently asked questions associated with
these updates (located online at http://www.epa.gov/oswer/riskassessment/superfund_hh_exposure.htm;
items # 22 and #23 of this web link). Applying these updated standard default exposure factors to the risk
assessment would possibly result in a slight decrease of the risk estimates; however, it would not change
the conclusions regarding unacceptable risks at the site. These revisions will be reviewed further during
ROD development with respect to risk-based performance standards.
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leachability criteria. These contaminants include benzene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene,
dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, naphthalene, pyrene, chlordane, dieldrin,
PCBs, antimony, arsenic, beryllium, lead, manganese, and thallium.

Risk-based PRGs were developed for soil associated with potential future cumulative cancer risks greater
than 10 or target organ Hls greater than 1 considering the ingestion, dermal contact, and inhalation
exposure pathways in a commercial worker exposure scenario. For those soils, risk-based PRG
development was required for each chemical with an individual cancer risk above 10 or with an HQ above
1 (see Appendix C.6, Table 1). These contaminants include benzene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, dibenz(a,h)anthracene, naphthalene, dieldrin, arsenic,
lead, and dioxins.

The human health risk-based PRGs provided in Appendix C.6 correspond to target cancer risk levels of 10°,
10°, and 10 and a target non-cancer HQ of 1. For each of the contaminants, risk-based PRGs were
calculated using equations and exposure assumptions presented in Appendix C.6, Table 2. Toxicity values
used in the calculation of the risk-based PRGs are presented in Appendix C.6, Tables 3 through 6. Appendix
C.6, Table 7 presents the dermal worksheet used to develop PRGs for the dermal pathway. The human
health risk-based soil PRGs for each contaminant are summarized in Appendix C.6, Table 8. The PRGs are
selected by considering the ARARS, risk-based PRGs, quantitation limits, and reference/background data.

Table 10 in Appendix C.6 presents lead PRGs for a construction worker (910 milligrams per kilogram
[mg/kg]) and a commercial worker (2,240 mg/kg), which were developed using the EPA’s Adult Lead Model
(ALM). The same exposure factors were used in the ALM to develop the lead PRG, with the exception of the
construction worker soil ingestion rate of 100 mg/day, which was used in the human health risk refinement,
as discussed in Section 3.1.3 (resulting in only the Nunes Parcel/RIDEM Soil Removal Area showing an
exceedance). It should be noted that these PRGs were developed using a target blood lead level of 10
ug/dL, consistent with current EPA recommendations (USEPA, 2003). However, ongoing discussions in the
EPA Technical Review Workgroup for Lead may result in reducing the target blood lead level to 5 ug/dL,
which would then reduce the lead PRGs.

PRGs for soil generally correspond to RIDEM DECs, selected as ARARs for the site, except for commercial
worker PRGs for benzo(a)pyrene, dioxin, and arsenic, which have been shown to have higher site-specific
reference concentration (see Table 8 in Appendix C.6 for reference concentrations). Per CERCLA and the
NCP, EPA does not require cleanup to below background or reference levels. Therefore, PRGs for
benzo(a)pyrene, dioxin, and arsenic are set at reference levels. PRGs for the remaining contaminants for
the commercial worker include benzene, benzo(a)anthracene, benzo(b)fluoranthene, bis(2-
ethylhexyl)phthalate, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, naphthalene, dieldrin, beryllium, and
lead which are based on a cancer risk level of 1 x 10°, RIDEM DECs, or leachability criteria.
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3.5.1.2 Groundwater Performance Standards

Groundwater Performance Standards (PSs), rather than PRGs, were developed for site-wide groundwater
because all contaminated groundwater within the site is located within the compliance boundary for the site’s
waste management area. Therefore, no cleanup of the groundwater within the compliance boundary is
required and only PSs to establish monitoring standards have been developed. The PSs are based on a
residential scenario with potential future cumulative cancer risks greater than 10™ or target organ Hls greater
than 1 considering the ingestion, dermal contact, and inhalation exposure pathways. Risk-based PS
development was required for each chemical with an individual cancer risk above 10 or with an HQ above
1 (see Appendix C.7, Table 1).

The human health risk-based PSs* provided in Appendix C.7 correspond to target cancer risk levels of 107,
10°, and 10 and a target non-cancer HQ of 1. For each of the contaminants, risk-based PSs were
calculated using equations and exposure assumptions presented in Appendix C.7, Table 2. Note that the
BHHRA conservatively used 1.5 L/day as the ingestion rate for a child. However, EPA’s default value of 1
L/day has been used in development of the PSs to be consistent with recommended national default
standard values. Toxicity values used in the calculation of the risk-based PSs are presented in Appendix
C.7, Tables 3 through 6. Appendix C.7, Tables 7 through 10 present intermediate PS calculations,
accounting for adult, child, and mutagenic modes of exposure. The human health risk-based PSs for each
contaminant are summarized in Appendix C.7, Table 11. The PSs are selected by considering the ARARSs,
risk-based standards, quantitation limits, and reference/background data.

Table 11 in Appendix C.7 presents the human health groundwater PSs, which include 1,4-dichlorobenzene,
benzene, chloroform, ethylbenzene, methyl tert-butyl ether, TCE, vinyl chloride, 1,4-dioxane, 4-chloroaniline,
atrazine, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate,
indeno(1,2,3-cd)pyrene, naphthalene, PCBs, aldrin, dieldrin, aluminum, arsenic, cadmium, cobalt, iron, lead,
manganese, and thallium. Many of these PSs represent EPA MCLs, but some are based on a cancer risk
level of 1 x 10° or an HQ of 1.

3.5.1.3 Uncertainties Associated with Human Health PRGs/PSs

Limitations and uncertainty of predicting human health risks and hazards were discussed in the HHRAs.
Much of the uncertainty in these documents also applies to the risk-based PRGs/PSs because PRG/PS
development is based on chemicals and exposure scenarios identified in the HHRAs. Also, the PRGs/PSs
were developed using the same exposure assumptions and parameters used in the HHRAS, except as

* In HHRAs these standards are referred to as PRGs.
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noted above. Dose-response uncertainty is common to all hazardous waste risk assessments. There are
many uncertainties regarding the amount of contact there will be in the future between potential receptors
and the contaminants. A complete discussion of the HHRA uncertainties can be found in the HHRAs.

3.5.1.4 Human Health Residual Risks

EPA requires that risks and hazards associated with the selected PRGs for each medium and receptor
population be calculated to ensure that these cumulative residual risks meet EPA acceptable risk range.

Appendix C.6, Table 9 presents calculations for residual human health risks associated with soils at the site.
The calculation of residual risks uses the same exposure factors used in the baseline HHRA, except as
noted above. If soils in these areas of the site were remediated to reflect an exposure point concentration
equal to the selected PRG, the subsequent cumulative residual risks would be:

Human Health Residual Risks

Media/Exposure Area Receptor of Concern Residual Risk Residual Hazard
Soil - Nunes Parcel/RIDEM Commercial worker 2 x10° 0.1
Soil Removal Area
Site-wide Soil Recreational User 2x10° 1

If lead concentrations in soil were remediated to the concentrations presented for each scenario, the
resulting residual lead risks would meet the EPA benchmark of no more than 5% of the receptor population
having a blood lead level exceeding 10 pg/dL.

3.5.2 Ecological PRGs

Ecological risk-based PRGs were provided by the EPA in a letter dated April 19, 2012 (see Appendix D.4).
The PRGs include values for soil and sediment.

For soils, the ecological risk-based PRGs were developed for the J.M. Mills Landfill (cadmium) and the
Unnamed Island (lead and BEHP). The PRGs are based on risks to small omnivorous birds. However, for
cadmium and lead, the risk-based PRGs were below values selected from the existing dataset to represent
reference. Therefore, reference values were identified by the EPA as the PRG. In a memorandum from
EPA dated November 18, 2013 (see Appendix D.6), the cadmium PRG was refined further based on
additional review of toxicity values and site-specific data. Ecological PRGs for soil are presented in Table 3-
5.

For sediment, the ecological risk-based PRGs were selected by the EPA based on the reference sample

with the highest/best survival in sediment toxicity tests (Sample TO5BL-004). Ecological PRGs for sediment
are presented in Table 3-6.
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It is important to note that most of the ecological risk-based soil PRGs and all of the ecological risk-based
sediment PRGs are based on limited reference datasets. In response to the limited reference data,
additional soil and sediment sampling was conducted in November 2012. The sampling included the
collection and analysis of soil and sediment samples from areas upstream of the site. Collectively, the
reference data indicate that metals and total PAHSs are elevated throughout the Blackstone River,
including areas upstream of the site. These data may be useful (in part) to consider an adjustment in the
soil/sediment cleanup levels if further reference concentration assessments are conducted during the
remedial design to increase the statistical strength of the current data set. Appendix D.5 includes an EPA
memorandum dated June 21, 2013 which discusses the available reference data.

3.6 General Response Actions
3.6.1 Groundwater

Site-wide groundwater impacts consist of a limited number of historical MCL/PS exceedances of VOCs,
SVOCs, PCBs, pesticides, and metals attributed to waste materials and larger scale arsenic exceedances
associated with naturally occurring arsenic in soils mobilized by the reducing conditions associated with the
waste. Recent sampling shows improvement (decreasing concentrations) to the contaminants analyzed in
the locations sampled. Potential general response actions for contaminated groundwater remediation at the
OU2 site include one or mare of the following:

No Action (as required by the NCP)

e Institutional Controls (ICs)

e Long-Term Monitoring

e Hydraulic Containment

¢ Extraction/Removal/Collection/Discharge
e In-Situ Treatment

e Ex-Situ Treatment

¢ Residuals Management

Groundwater monitoring wells, piezometers, and staff gauges are presented on Figure 3-5. A compliance
boundary (see Figure 3-6) encircles the waste management unit at the site, as defined by the waste
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deposited in the J.M. Mills Landfill, Nunes Parcel and Unnamed Island. Appendix H presents monitoring
wells sampled during site investigations which contained constituent concentrations greater than the PSs
presented in Table 3-4, and were considered to be site-related. Further discussion of exceedances is
presented in Section 6.1.

3.6.2 Source Area Wastes and Soil

A presumptive containment approach will be used to address waste located in the J.M. Mills Landfill and
Nunes Parcel. Locations of buried waste at the J.M. Mills Landfill, the Nunes Parcel, and Unnamed Island
are presented on Figures 3-1, 3-2, and 3-3, respectively. Floodplain soil at the base of the J.M. Mills Landfill,
as well as the nearby debris fields, will be incorporated into the presumptive approach (placed under the
cap). Figure 3-1 presents the extent of soil PRG exceedances and location of debris fields near the J.M.
Mills Landfill. Similarly, soil outside of the waste area on the Nunes Parcel which exceeds PRGs and piles
of debris adjacent to the area to be capped will be incorporated into the presumptive approach (placed
under the cap). Figure 3-2 presents the extent of soil PRG exceedances outside of the waste extent on the
Nunes Parcel.

The No Action alternative must be included according to the NCP.

¢ No Action (as required by the NCP)

Components of the presumptive containment approach at the J.M. Mills Landfill and Nunes Parcel may
include one or more of the following:

e Institutional Controls

e Landfill Cap

e Leachate Control and Treatment

e Landfill Gas Collection and Treatment

A presumptive approach was not applied to the soils and waste on the Unnamed Island. Figure 3-3 presents
the sample locations exceeding PRGs on the Unnamed Island. Potential general response actions for the
soil on the Unnamed Island include one or more of the following:

e No Action

e Institutional Controls
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e Containment
¢ Removal

In-Situ Treatment

Ex-Situ Treatment
3.6.3 Sediment

As described above, sediment requiring evaluation in this FS is present in Ponds A, D, and P on the
Unnamed Island and Ponds | and N adjacent to the Blackstone River. Figure 3-4 presents the sample
locations exceeding remedial goals in the ponds. General response actions that are potentially applicable to
sediment at the site include one or more of the following:

No Action (as required by the NCP)

¢ Institutional Controls (as potential remedy protection)
e Containment

e Removal

e In-Situ Treatment

e Ex-Situ Treatment

4. Identification and Screening of Applicable Technologies

This section identifies the potentially applicable technology types and process options for each impacted
medium at the OU2 site. Potentially applicable technology types and process options were developed for
groundwater, soil in areas with buried waste, waste, and sediment. These technologies and options were
derived from professional experience with the constituents of concern, technologies identified in other
RODs, and the Federal Remediation Technologies Roundtable Remediation Technologies Screening Matrix

(www.frtr.gov).
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The potential remedial technology types and process options are described in Tables 4-1 through 4-3 for
groundwater, soils at the Unnamed Island, and sediment, respectively. The potential remedial technology
type is a general category of technologies, while the process options are specific methods within each
remedial technology type.

A presumptive containment approach was applied to source areas with buried waste at the J.M. Mills Landfill
and the Nunes Parcel, including soil and debris fields next to the source areas. The components of a
presumptive containment approach include a landfill cap, waste/debris consolidation under the cap, source
area groundwater and leachate control and treatment, landfill gas collection and treatment, and institutional
controls. By using the presumptive approach, the technology screening step is eliminated, and the only
alternatives considered are the appropriate components of a presumptive containment approach and the
required No Action alternative. While there is waste and debris present at the Unnamed Island, a
presumptive containment approach has not been applied here due to the flooding that occurs.

All OU2-related contaminated groundwater is located within the compliance boundary for the waste
management area, where there is no anticipated future use of the groundwater. However, groundwater
treatment technologies were considered in an effort to evaluate the potential for improved contaminant
reduction in the waste management area.

An initial screening of the technical implementability of each process option and technology type was
performed to reduce the number of technologies potentially applicable to the OU2 site to a manageable

number before performing a more rigorous screening process. Remedial technology types and process
options that cannot be effectively implemented were eliminated from further consideration.

5. Development of Remedial Alternatives

This section evaluates the potential technologies for remediating groundwater, soil in contact with buried
waste, waste, and sediment that were retained from the initial screening. These technologies are evaluated
based on effectiveness, implementability, and cost. The remaining technologies are then assembled into
remedial alternatives.

5.1 Groundwater

5.1.1 Remedial Alternatives Components

Table 5-1 summarizes and compares groundwater technologies retained in Section 4 (Table 4-1) for
secondary screening in this section. Groundwater technologies were compared based on relative
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effectiveness, implementability, and cost. Technologies that are retained after this comparison were
assembled into remedial alternatives that are discussed in Section 5.1.2.

5.1.1.1 No Action (GW-1)

The No Action technology does not implement measures at the site to correct current site conditions. This
technology is included in this FS to provide a baseline for subsequent comparison of the benefits of
implementing “action” technologies to address the impacted groundwater at the site.

5.1.1.2 Institutional Controls (GW-2, GW-3, and GW-4)

To address groundwater at the site, institutional controls will be used to restrict use of, and exposure to,
groundwater throughout the duration of the remedial action. The controls would exclude installation of
private wells within the compliance boundaries. Deed restrictions would be implemented to prevent
exposure to groundwater and to protect components of the remedy (monitoring wells) should the property be
transferred prior to completion of the remedial action.

5.1.1.3 Groundwater Monitoring (GW-2, GW-3, and GW-4)

While not an “active” technology, monitoring is conducted to document groundwater quality and long-term
trends, confirming that PSs are being met outside of the compliance boundaries. Groundwater monitoring
would be conducted by utilizing existing wells or completing new wells in locations and conducting routine
sampling for contaminants. Monitoring of surface waters will also be conducted to confirm groundwater
contamination is not posing a risk to the waterbodies and aquatic receptors on site. Final monitoring
locations, frequency, and parameters would be developed during the remedial design phase after the ROD
is signed.

5.1.1.4 Phytoremediation (GW-3)

Phytoremediation takes advantage of natural process of plants, including water and chemical uptake and
metabolism with the plant to address dissolved contaminants. To address shallow groundwater as present
at the site, phreatophytic plant species, such as poplar trees, would be utilized. Implementation would result
in: 1) uptake of groundwater (seasonally), reducing cross-site flow outside of the compliance boundary and
2) degradation of contaminants, primarily through rhizodegradation. However, with respect to the
contaminants present at the site, the effectiveness of phytoremediation is limited to VOCs and SVOCs and
is of limited use for dissolved metals, which are the primary and most widespread contaminants present at
the site. Although uptake of dissolved metals can occur, it can lead to bioaccumulation within the plant
material. Contaminants within the woody portions of the trees would be retained until the trees are
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harvested, while contaminants located in the leaves would and be released to the environment as plant
material decays.

5.1.1.5 Chemical Oxidation (GW-4)

In-situ chemical oxidation is a powerful and proven technology that consists of the addition of strong
oxidants, such as peroxide, ozone, permanganate, and persulfate, to the subsurface that react chemically
with organic contaminants, and, if carried to completion, ultimately results in carbon dioxide and water.
Although not as widely implemented, reactive chemical oxidants can also be utilized to immobilize aqueous
metals to solid, stable phases that become part of the soil. When used for in-situ treatment, the oxidants are
injected directly into the treatment area, as direct contact between the oxidants and contaminant, is required.
Depending on the oxidant selected, reaction can occur over a period of days to months, during which
contaminants are destroyed (VOCs) or stabilized (metals) where adequate contact is achieved. The short
duration of treatment make chemical oxidation most effective in addressing source areas. Where addressing
groundwater downgradient of the contaminant source, chemical oxidation may effectively remove
contaminants within the treatment zone, but these contaminants can be replenished if the source is not
removed.

5.1.2 Remedial Alternatives

Groundwater remedial alternatives are developed based upon those technologies and process options that
were carried forward from Section 4 (Table 4-1). In assembling groundwater alternatives, the general
response actions and the technologies chosen to represent the various process options for groundwater are
combined to form alternatives for site-wide groundwater. The following groundwater alternatives have been
assembled and will be discussed further in Section 6.

Remedial Alternatives for Groundwater

GW-3: GW-4.
GW-2: Active Active
GW-1: Limited Action Remediation Remediation

Components No Action (Monitoring) (Phyto) (Chemox)
No Action X
Institutional Controls X X X
Long-Term Monitoring X X X
Phytoremediation X
Chemical Oxidation X

Descriptions of the remedial alternatives are provided in Section 6.1.
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5.2 Source Area Wastes and Soil
5.2.1 Remedial Alternatives Components

A presumptive containment approach has been applied to the previously defined waste areas (sources) and
neighboring soils/debris fields at the Nunes Parcel and the J.M. Mills Landfill (see Figures 3-1 and 3-2). By
using the presumptive approach (i.e., containment/capping), the technology screening step is eliminated and
the only alternatives considered are the appropriate components of a presumptive containment approach
and the required No Action alternative. These are assembled into remedial alternatives for source control in
Section 5.2.2.

A presumptive approach has not been applied to the waste and soil impacts on the Unnamed Island. For
these areas, the technologies and process options for waste/soils that were carried forward from the initial
screening are screened on the basis of effectiveness, implementability, and cost. The secondary screening
is presented in Table 5-2. Process options retained from this secondary screening are assembled into soil
remedial alternatives in Section 5.2.2.

5.2.1.1 No Action (JM-SO-1, NP-SO-1, and UI-SO-1)

The No Action technology does not implement measures at the site to correct current site conditions. This
technology is included in this FS to provide a baseline for subsequent comparison of the benefits of
implementing “action” technologies to address the source area soil and waste at the site.

5.2.1.2 Institutional Controls
5.2.1.2.1 Deed Restrictions (JM-SO-2, JM-SO-3, NP-SO-2, NP-SO-3, and UI-SO-2)

Deed restrictions are a form of institutional control that utilizes legal avenues to control the future land use of
portions of the facility. Deed restrictions require cooperation with local government agencies and landowners
to provide strict enforcement in order to effectively control future development and access to areas of the
site, as well as protect components of the remedy (including landfill caps and monitoring wells). The
effectiveness of land use deed restrictions is increased when used in conjunction with physical barriers that
limit access to impacted areas.

5.2.1.2.2 Fencing and Signage (JM-SO-2, JM-SO-3, NP-SO-2, and NP-SO-3)
Fencing and signage may be an effective and easily implemented means of providing access restrictions, as

required. Fencing would involve the installation of a physical barrier around remedy areas to restrict
unauthorized access, if deemed necessary. While cover will be placed over both waste and impacted soils
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as a component of the final remedies for the J.M Mills Landfill and the Nunes Parcel, fencing and signage
will reduce the potential for onsite activities disturbing cover material and other components of the remedy
and leading to exposure of both human and ecological receptors. During the remedial design phase, the
need for and, if required, location of the fencing and signage will be evaluated to provide maximum
effectiveness in restricting access while minimizing the potential for damage during periodic flooding.

5.2.1.3 Soil Removal from Riverbank and Floodplain with Bank Restoration (JM-SO-2 and JM-SO-3)

To meet the RAOs along the riverbank, it will be necessary that ecological risk-based soil impacts be fully
removed to prevent ecological exposure. To meet these requirements, soil removal activities would be
completed between the J.M. Mills Landfill and the Blackstone River. This procedure would include removing
all existing vegetation, including mature trees, brush, and grass present in the remedy area. Soils within the
remedy area will be removed until clean soil is encountered. Excavated soil will be transported to either the
J.M. Mills Landfill or Nunes Parcel and placed under the proposed cover. Where necessary to restore
altered habitats, clean fill will be used to restore the original grade. At all locations, all soil exceeding PRGs
will be removed. However, the final determination as to the amount of fill brought in to restore the altered
habitat will be made during the remedial design phase, as final remedy selection may require floodplain
compensation.

5.2.1.4 Presumptive Approach — Subtitle D Cap (NP-SO-2)

Remedial alternative NP-SO-2 includes the installation of a Subtitle D soil cap system, which is also
compliant with RIDEM solid waste regulations. The proposed cap system consists of the following
components in descending order (i.e., from top to bottom):

e 12-inch-thick vegetative soll

 Drainage layer (assumed geocomposite for costing purposes; k >= 10™ cm/sec)

 Barrier layer (assumed 60-mil HDPE geomembrane for costing purposes; k <= 10 cm/sec)

e 6-inch-thick bedding layer (minimum)

Compliance/equivalency with RIDEM solid waste regulations will be evaluated further during the design
phase.

Additional design details, including gas collection/venting components (including potential gas venting

layer)/design, perimeter berm/cap termination, and stormwater management features on the final cover
system would be included in this alternative and be determined during remedial design efforts. Since the
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cap will be located within the floodplain, the cap will need to be designed to prevent any release of
contamination during flooding, up to a 500-year flood event.

Note that soils exceeding risk-based standards and RIDEM ARARSs outside of the current extent of waste
will require excavation and placement under the proposed cap. As discussed further below, sediments in
Pond I near Nunes Parcel are anticipated to be removed at the same time as neighboring soils and placed
beneath the neighboring cap. Itis also anticipated that excavated soil/waste from Unnamed Island and
sediment from the island ponds will likely be placed under the proposed Nunes Parcel cap.

5.2.1.5 Presumptive Approach — Full RCRA Subtitle C Cap (JM-SO-2 and NP-SO-3)

Remedial alternative JM SO-2 includes the installation of a RCRA Subtitle C Cap, which consists of a
vegetative/protective soil layer, a drainage layer, a two-component low-permeability layer flexible membrane
liner (FML or geomembrane) and compacted low-permeability soil or geosynthetic clay liner (GCL) where
appropriate), and a gas vent layer overlying the waste. While the design will determine the final cap
components based on guidance and cap equivalency, an EPA Region | Alternative Cap (with RCRA Subtitle
C equivalency; USEPA, 2001a) has been proposed for costing purposes. The profile of the proposed cover
system for a Subtitle C equivalent cap includes the following components, in descending order (i.e., from top
to bottom):

e 6-inch-thick vegetative soil layer

e 18-inch-thick cover soil (barrier protection layer)

e Geocomposite drainage layer

¢ Flexible membrane liner (60-mil thickness)

e Geosynthetic Clay Liner (GCL)

e Grading layer and/or gas venting layer

Under remedial alternative JM-SO-2, the full profile of the Subtitle C equivalent cap would be constructed
over the entire waste footprint of the J.M. Mills Landfill. Top portions of the landfill would be graded to a
minimum 4% gradient, while the sideslopes of the landfill would be graded to a maximum 33% gradient.
Additional design details, including gas collection/venting components/design, perimeter berm/cap
termination, and stormwater management features on the final cover system would be included in this

alternative and be determined during remedial design efforts. Preliminary analysis of final cover efficiency
(defined as the sum of percentage of percolation lost to runoff, evapotranspiration, and lateral drainage) for
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remedial alternative JM-SO-2, based on Hydrologic Evaluation of Landfill Performance (HELP) Model output
considering the preliminary design parameters detailed above, is 99% efficient (see Appendix J). Design
evaluations may determine that maximum sideslopes may be inappropriate for geosynthetic clay liner
(GCL), depending on room available for tiers/benching. Compacted clay may be used as a replacement
material, but, for FS purposes, GCL has been utilized for costing purposes. Since the cap will be located
within the floodplain, the cap will need to be designed to prevent any release of contamination during
flooding, up to a 500-year flood event.

Note that under NP-SO-3, soils exceeding risk-based standards and RIDEM ARARSs outside of the current
extent of waste will require excavation and placement under the proposed cap. For both JM-SO-2 and NP-
SO-3, neighboring debris fields will be removed and placed under the proposed cap, as appropriate. As
discussed further below, sediments near areas to be managed (Pond N near J.M. Mills Landfill and Pond |
near Nunes Parcel) are anticipated to be removed at the same time as neighboring soils/debris and placed
beneath the neighboring caps. Itis also anticipated that excavated soil/waste from Unnamed Island and
sediment from the island ponds will be consolidated under the proposed Nunes Parcel and/or J.M. Mills

cap(s).
5.2.1.6 Presumptive Approach — Combination RCRA Subtitle C Cap (top)/Perimeter Soil Cap (JM-SO-3)

Remedial alternative JM-SO-3 includes the installation of a RCRA Subtitle C Cap (utilizing the final cover
components discussed in Section 5.2.1 above) over the top portions of the J.M. Mills Landfill (i.e., areas
graded to 4% minimum gradient), as well as the upper portions of the sideslope areas to result in
approximately 33% of the landfill surface area being covered with the RCRA Subtitle C Cap. The remaining
portions of the J.M. Mills Landfill final cover system (i.e., the portions of the sideslopes extending from the
perimeter toe of slope, up to the Subtitle C Cap limits) would be constructed utilizing a soil cap system
consisting of the following components in descending order (i.e., from top to bottom):

e 6-inch-thick vegetative soll

e 18-inch-thick barrier layer ( k </= 10° cm/sec)

Preliminary analysis of final cover efficiency (defined as the sum of percentage of percolation lost to runoff,
evapotranspiration, and lateral drainage) for remedial alternative JM-SO-3, based on HELP Model output
considering the preliminary design parameters detailed above, is 80% efficient (see Appendix J). Since the
cap will be located within the floodplain, the cap would need to achieve standards requiring no release of

contamination during flooding, up to a 500-year flood event.

Neighboring debris fields will be removed and placed under the proposed cap, as appropriate. As discussed
further below, sediments in Pond N are anticipated to be removed at the same time as neighboring
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soils/debris and placed beneath the neighboring cap. While it is also anticipated that excavated soil/waste
from Unnamed Island and sediment from the island ponds will likely be placed under the proposed Nunes
Parcel cap, some may also be placed under the proposed J.M. Mills cap (upper RCRA Subtitle C portion).

5.2.1.7 Remove/Consolidate Surface Waste/Soil (0 to 2 feet) Exceeding PRGs (UI-SO-2)

To meet the RAOSs for ecological risk-based soil exceedances on the Unnamed Island, it will be necessary
that soil impacts be fully removed or placed below a minimum of 2 feet of clean fill to prevent ecological
exposure. In addition this procedure would include removing all existing vegetation, including mature trees,
brush, and grass present in the remedy area. Waste and soils within the remedy area will be removed to a
depth of 2 feet or until groundwater, as appropriate. Excavated waste/soil will be transported to the J.M. Mills
Landfill and/or Nunes Parcel and placed under the proposed caps(s). Temporary access connecting to the
Unnamed Island will be installed to provide vehicle and equipment access to the remedy area. Where waste
or soil impacts remain or where necessary to restore vegetation, clean fill will be placed to a minimum depth
of 2 feet. Where soil impacts remain along the riverbank, bank restoration will be completed, which will
include armoring to prevent erosion of the clean fill. Since the cover will be located within the floodplain, the
cover would need to achieve standards requiring no release of contamination during flooding, up to a 500-
year flood event.

At all locations, all soil exceeding PRGs will be removed up to a depth of 2 feet, and where PRG
exceedances remain, 2 feet of clean fill will be placed to bring the ground surface up to its original grade.
However, the final determination as to the amount of fill brought in to the areas where all soils with PRG
exceedances are removed will be made during the remedial design phase, as final remedy selection may
require floodplain compensation or habitat mitigation.

5.2.1.8 Geotextile with Riprap Cover (UI-SO-2)

Covers are typically used at sites to prevent exposure to underlying impacted media and would be
incorporated into the remedy on the Unnamed Island where excavation does not fully remove soil with
ecological risk-based PRG exceedances and a 2-foot cover is required to meet RAOs. A cover on the
Unnamed Island will require that: 1) it is compatible with the high energy environment present on the
Unnamed Island during flood conditions and 2) minimizing height of restoration above the pre-remedy grade
requiring floodplain compensation elsewhere on the Unnamed Island or adjacent parcels. To meet these
objectives, a geotextile would be placed on the excavated surface to provide a barrier to ecological
receptors. Engineered fill would be placed above the geotextile to a depth of 1 foot, which, in turn, would be
covered with a minimum of 1 foot of riprap designed to minimize erosion under flood conditions. Since the
cover will be located within the floodplain, the cover would need to achieve standards requiring no release of
contamination during flooding, up to a 500-year flood event. Habitat mitigation may be required to
compensate for the alteration of habitats in the areas to be riprapped.
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5.2.1.9 Remove/Consolidate All Waste/Soil Exceeding PRGs (UI-SO-3)

This remedy assumes that all contaminants exceeding PRGs will be removed from the Unnamed Island.
Complete removal will eliminate ecological risks from soil. This procedure would include removing all
existing vegetation, including mature trees, brush, and grass present in the remedy area. Soils within the
remedy area will be excavated until clean soil is encountered. Excavated soil will be transported to the J.M.
Mills Landfill and/or Nunes Parcel and placed under the proposed cap(s). A temporary bridge connecting the
Nunes Parcel and Unnamed Island will be installed to provide vehicle and equipment access to the remedy
area. Although final determination will be made during the remedial design phase, it is not anticipated that
clean fill will be brought in to restore the pre-remedy grade unless required for habitat mitigation.

5.2.1.10 Waste Removal (UI-SO-3)

This remedy assumes that all waste present on the Unnamed Island will be removed to comply with landfill
closure standards. Complete removal will eliminate waste as a potential contributor to groundwater impacts,
and will eliminate the requirement for institutional controls on the Unnamed Island. This procedure would
include removing all existing vegetation, including mature trees, brush, and grass present in the remedy
area where the waste is located. Waste within the remedy area will be fully excavated. Current site
information indicates waste is present to a depth of up to 10 feet below the water table. Thus, removal of the
waste will require a combination of dewatering of the waste, stabilization of the excavation, and removal
(and potentially treatment) of groundwater from the excavation prior to discharge back to the river.
Excavated waste will be transported to the J.M. Mills Landfill and/or Nunes Parcel and placed under the
proposed cap(s). Final disposition will be a factor of capacity under the caps. A temporary bridge connecting
the Nunes Parcel and Unnamed Island will be installed to provide vehicle and equipment access to the
remedy area. Although final determination will be made during the remedial design phase, it is not
anticipated that clean fill will be brought in to restore the pre-remedy grade unless required for habitat
mitigation.

5.2.2 Remedial Alternatives

The remedial alternatives for source control are developed based upon the presumptive containment
approach for the J.M. Mills Landfill and the Nunes Parcel and the technologies and process options that
were retained in Table 5-2 for the Unnamed Island. To assemble the remedial alternatives, general
response actions and the process options retained are combined. The following alternatives for source
control have been assembled and will be discussed in Section 6.
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Remedial Alternatives for Source Control —J.M. Mills Landfill

JM-SO-2: JM-SO-3:
JM-SO-1: Presumptive Presumptive
Components No Action Approach Approach
No Action X
Deed Restrictions X X
Fencing and Signage X X
Soil Removal from
Riverbank and Floodplain X X
with Bank Restoration
Full RCRA Subtitle C
X

Cap
Hybrid Landfill Cap X

Remedial Alternatives for Source Control — Nunes Parcel

NP-SO-2 NP-SO-3:
NP-SO-1: Presumptive Presumptive

Components No Action Approach Approach
No Action X
Deed Restrictions X X
Fencing and Signage X X
RCRA Subtitle D Cap
(meeting RIDEM Solid X
Waste ARARS)
RCRA Subtitle C Cap X

Remedial Alternatives for Source Control — Unnamed Island

Components

UI-SO-1:
No Action

UI-SO-2:

UI-SO-3:

No Action

X

Deed Restrictions

Remove/Consolidate
waste/soail (0 to 2 feet)
Exceeding PRGs

Geotextile with Riprap

Remove/Consolidate
waste/soil Exceeding
PRGs

X

Waste Removal

X

Additional information regarding the components of the remedial alternatives for soil/waste is included in
Tables 5-3, 5-4, and 5-5 for the Nunes Parcel, J.M. Mills Landfill, and Unnamed Island, respectively.
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5.3 Sediment
5.3.1 Remedial Alternatives Components

Table 5-6 summarizes and compares sediment technologies retained in Section 4 (Table 4-3) for secondary
screening in this section. Sediment technologies were compared based upon relative effectiveness,
implementability, and cost. Technologies that are retained after this comparison were assembled into
remedial alternatives that will be discussed further in Section 5.3.2.

As discussed in the soil source area alternative components, sediments near areas to be managed (Pond N
near J.M. Mills Landfill and Pond | near Nunes Parcel) are anticipated to be removed at the same time as
neighboring soils/debris and placed beneath the neighboring caps. Therefore, the alternatives below focus
on the ponds within the Unnamed Island (Ponds A, D, and E).

5.3.1.1 No Action (SE-1)

The No Action technology does not implement measures at the site to correct current site conditions. This
technology is included in this FS to provide a baseline for subsequent comparison of the benefits of
implementing “action” technologies to address the sediment at the site.

5.3.1.2 Institutional Controls (SE-3 and SE-4)

Deed restrictions are a form of institutional control that utilizes legal avenues to control the future land use of
portions of the facility. Deed restrictions require cooperation with local government agencies and, in the case
of the Unnamed Island, the land owner to provide strict enforcement in order to effectively control future
development and access to areas of the site. In the case of the sediments, deed restrictions would be used
to minimize the potential for damage to the subaqueous covers utilized in Alternatives SE-3 and SE-4.

5.3.1.3 Remove/Consolidate Sediment Exceeding PRGs (SE-2)

This remedy assumes that all contaminants exceeding PRGs will be removed from the ponds. Complete
removal will eliminate ecological risks from sediment. Sediments within the remedy area will be dredged or
excavated until clean sediment is encountered. Dredged/excavated sediment will be transported and placed
under the proposed Nunes Parcel and/or J.M Mills cap(s). A temporary bridge will be installed to provide
vehicle and equipment access to the remedy area. Although final determination will be made during the
remedial design phase, it is not anticipated that clean fill will be brought in to restore the pre-remedy
elevation or that any aquatic habitat mitigation will be required. Some fill may be needed to restore shoreline
wetland habitat.
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5.3.1.4 Partial Removal with Subaqueous Cover (SE-3)

Subaqueous covers are typically used at sites to prevent exposure to underlying impacted media and would
be incorporated into the remedy in the ponds where dredging or excavation does not fully remove sediment
with PRG exceedances and a 1-foot cover is required to eliminate ecological risks from the remaining
sediment. Final determination on the need for geotextile as part of the cover will be made during the
remedial design phase, as river currents during flooding could potentially pull up the geotextile and disturb
the cover more than if it were not in place. Since the cover will be located within the floodplain, the cover will
need to be designed to prevent any release of contamination during flooding, up to a 500-year flood event.

In addition, the use of amendments along with standard cover materials will be evaluated during the
remedial design phase, including hydrodynamic studies of the water bodies, to determine if protectiveness
(related to future potential erosion) can be improved in a cost-effective manner.

As part of this process, sediments will require further sediment profiling during design to ascertain final
dredging depths and volume estimates. It is also important to note that if the difference in dredged volume
is relatively small, additional dredging may reduce or potentially eliminate the need for a subaqueous cover
and future maintenance of this applied cover.

It is not expected that any aquatic habitat mitigation will be required due to the depth in the ponds where
most of the sediment will be covered, but the issue will be addressed in the remedial design. Some fill may
be needed to restore shoreline wetland habitat.

5.3.1.5 Subaqueous Cover (SE-4)

Subaqueous covers are typically used at sites to prevent exposure to underlying impacted media. For this
alternative, a geotextile would be placed above the impacted sediments to establish the bottom of the clean
fill and to minimize exposure of ecological receptors. One foot of clean fill would be placed above the
geotextile to provide an appropriate ecological habitat. Final determination on the need for geotextile as part
of the cover will be made during the remedial design phase, as river currents during flooding could
potentially pull up the geotextile and disturb the cover more than if it were not in place. Since the cover will
be located within the floodplain, the cover will need to be designed to prevent any release of contamination
during flooding, up to a 500-year flood event.

It may be necessary to compensate elsewhere on site for loss of flood storage capacity due to the cover
placement. Itis not expected that any aquatic habitat mitigation will be required due to the depth in the
ponds where most of the sediment will be covered, but the issue will be addressed in the remedial design.
Some fill may be needed to restore shoreline wetland habitat.
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In addition, the use of amendments along with standard cover materials will be evaluated during the
remedial design phase, including hydrodynamic studies of the water bodies, to determine if protectiveness
(related to future potential erosion) can be improved in a cost-effective manner.

As part of this process, sediments will require further sediment profiling during design to ascertain final
dredging depths and volume estimates. It is also important to note that if the difference in dredged volume
is relatively small, additional dredging may reduce or potentially eliminate the need for a subaqueous cover
and future maintenance of this applied cover.

5.3.2 Remedial Alternatives

Sediment remedial alternatives are developed based upon those technologies and process options that
were carried forward from Section 4 (Table 4-3). In assembling sediment alternatives, the general response
actions and technologies chosen to represent the various process options for sediment are combined to
form alternatives. The following sediment alternatives have been assembles and will be discussed further in
Section 6.

Remedial Alternatives for Sediment

SE-2: SE-3:
Sediment Sediment Removal SE-4:
SE-1: Removal to and Subaqueous Subaqueous
Components No Action PRGs Cover Cover
No Action X
Deed Restrictions
Subagueous Cover
Sediment Removal to X
PRGs
Sediment Removal to 1
X

Foot
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6. Alternatives Screening Process

This section screens the entire assembled alternatives on the basis of effectiveness, implementability, and
cost. The comparison between alternatives in this screening step is generally made between similar
alternatives. The screening criteria are defined as follows.

Effectiveness Implementability Cost
Overall protectiveness of Technical feasibility Equipment/construction
human health and the
environment

Compliance with RAOs Demonstrated performance | Operation and maintenance
(0&m)
Reduction of toxicity, Availability of equipment,
mobility, or volume of space, and services
contaminants through
treatment
Adverse short- and long- Administrative feasibility

term effects caused by
implementation

Alternative screening for groundwater, soil, sediment, and waste are included below.
6.1 Groundwater Remedial Alternatives

Four alternatives were assembled in Section 5 and are described in detail in the following sections. The four
remedial alternatives for groundwater are:

e GW-1: No action

e  GW-2: Institutional Controls and Long-Term Monitoring

e GW-3: Active Remediation: Institutional Controls, Long-Term Monitoring, and Phytoremediation

e GW-4: Active Remediation: Institutional Controls, Long-Term Monitoring, and Chemical Oxidation
These alternatives have been developed to meet the screening criteria based on there being no future
beneficial use of groundwater within the OU and the current site conditions and the trends in contaminant
concentrations observed during previous investigation activities. As described earlier, impacts to
groundwater are limited in nature and appear to be trending downward for many of the contaminants.

Exceedances of Performance Standards in study area wells are presented in Appendix H. In wells where
multiple sampling rounds were performed, impacts appear to typically be trending downward.
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As presented in the RI, shallow groundwater flow from the J.M. Mills and the Nunes Parcel discharges to the
Blackstone River with little to no evidence of vertical migration. At the Unnamed Island, groundwater
discharges to both the Blackstone River and ponds located on the island. In each case, the Blackstone River
is a reasonable compliance boundary beyond (downstream) which compliance with groundwater RAOs is
appropriate.

The proposed compliance boundary is shown on Figure 3-6.

Four alternatives were assembled in Section 5 and are described in detail in the following sections. The four
remedial alternatives for groundwater are as follows.

6.1.1 Alternatives GW-1: No Action
Under this alternative, no action would be taken to address groundwater impacts.

Table 6-1 presents the evaluation of the effectiveness, implementability, and cost associated with no action.
The evaluation concludes that the No Action alternative would not be protective of human health or the
environment. This alternative is retained for detailed analysis as required by the NCP as a baseline for
evaluating the remaining alternatives.

6.1.2 Alternative GW-2: Institutional Controls and Long-Term Monitoring

Under this alternative, deed restrictions would prevent the use of groundwater, as well as protect
components of the remedy (monitoring wells). Site-wide groundwater and surface water monitoring would be
used to confirm that groundwater contamination is not migrating beyond the compliance boundary or into the
river at levels that exceed performance standards.

Table 6-2 presents the evaluation of the effectiveness, implementability, and cost associated with the
Institutional Controls and Long-term Monitoring alternative. The evaluation concludes that the Institutional
Controls and Long-term Monitoring alternative would be effective in preventing exposure to receptors and is
retained for detailed analysis.

6.1.3 Alternative GW-3: Active Remediation: Institutional Controls, Long-Term Monitoring, and Phytoremediation
Under this alternative, institutional controls and long-term monitoring would be combined with
phytoremediation at targeted locations where PSs for VOCs have been exceeded to reduce the overall time

to achieve RAOs. This alternative requires installation of a phytoremediation barrier to recover impacted
groundwater and provide a barrier to migration.
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Table 6-3 presents the evaluation of the effectiveness, implementability, and cost associated with the Active
Remediation alternative. The evaluation concludes that because of the limited areas that this technology
would be appropriate, this alternative is not retained for detailed analysis.

6.1.4 Alternative GW-4: Active Remediation: Institutional Controls, Long-Term Monitoring, and Chemical Oxidation
Under this alternative, institutional controls and long-term monitoring would be combined with chemical
oxidation at locations where VOC impacts exceed PSs to reduce the overall time to achieve RAOs. This
alternative requires injections around impacted wells to address VOC impacts exceeding PSs.

Table 6-4 presents the evaluation of the effectiveness, implementability, and cost associated with the Active
Remediation alternative. The evaluation concludes that because of the decline in groundwater
concentrations for the contaminants for which this technology would be most appropriate (VOCSs), this
alternative is not retained for detailed analysis.

6.2 Source Control Remedial Alternatives

The screening of alternatives for source control at the J.M. Mills Landfill, the Nunes Parcel, and the
Unnamed Island are included in Sections 6.2.1, 6.2.2, and 6.2.3, respectively.

6.2.1 J.M. Mills Landfill
The three remedial alternatives developed in Section 5 for soils at the J.M. Mills Landfill are:
e Alternative JM-SO-1: No Action

e Alternative JM-SO-2: Presumptive Approach: RCRA Subtitle C Cap of Whole Landfill, Removal of Soil
Exceeding PRGs from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

e Alternative JM-SO-3: Presumptive Approach: Combination RCRA Subtitle C Cap (top)/Perimeter Soil
Cap (side slopes) of Landfill, Removal of Soil Exceeding PRGs from Riverbank and Floodplain, Bank
Restoration, and Institutional Controls

These three alternatives are described and screened in Sections 6.2.1.1 through 6.2.1.3.

6.2.1.1 Alternative IM-SO-1: No Action

This alternative consists of no remedial activities beyond those that have already been conducted at the site.
It is the minimum proposed remedial action for source control at the J.M. Mills Landfill.
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Table 6-5 presents the evaluation of the effectiveness, implementability, and cost associated with the No
Action alternative at the J.M. Mills Landfill. The evaluation concludes that the No Action alternative would not
be protective of human health and the environment. This alternative is retained for detailed analysis as
required by the NCP as a baseline for evaluating the remaining alternatives.

6.2.1.2 Alternative JM-SO-2: RCRA Subtitle C Cap of Whole Landfill, Removal of Soil Exceeding PRGs from Riverbank
and Floodplain, Bank Restoration, and Institutional Controls

This alternative provides protection to human health by preventing or controlling potential exposures to
waste and contaminated soils (including neighboring debris fields) through institutional controls and
installation of a full RCRA Subtitle C cap on the J.M. Mills Landfill. Sediment from Pond N would also be
removed and placed under the cap. Access would be limited through construction of fencing and a cap over
the soils in waste areas. Contaminant mobility and surface water infiltration would also be significantly
reduced (see Appendix J). Post-construction monitoring would be performed to determine if any additional
actions related to leachate control (beyond limiting infiltration) will be necessary. Consolidation of
contamination would be achieved as impacted soils and debris would be remaoved from the riverbank and
floodplain. The effectiveness, implementability, and cost associated with this alternative are evaluated in
Table 6-6. The conclusion is that this alternative would be effective in preventing exposure to receptors and
is retained for detailed analysis.

6.2.1.3 Alternative JM-SO-3: Combination RCRA Subtitle C Cap (top)/Perimeter Soil Cap (side slopes) of Landfill,
Removal of Soil Exceeding PRGs from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

This alternative provides protection to human health by preventing or controlling potential exposures to
waste and contaminated soils (including neighboring debris fields) through institutional controls and
installation of a RCRA Subtitle C Cap on the upper one-third of the J.M. Mills Landfill and a perimeter soil
cap over the lower two-thirds of the J.M. Mills Landfill. Sediment from Pond N would also be removed and
placed under the cap. Access would be limited through construction of fencing and a cap over the soils in
waste areas. Contaminant mobility and surface water infiltration would also be reduced (see Appendix J).
Post-construction monitoring would be performed to determine if any additional actions related to leachate
control (beyond limiting infiltration) will be necessary. Consolidation of contamination would be achieved as
impacted soils and debris would be removed from the riverbank and floodplain.

The effectiveness, implementability, and cost associated with this alternative are evaluated in Table 6-7.

The conclusion is that this alternative would not be effective in preventing exposure to receptors, but is
retained for detailed analysis for comparative purposes.
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6.2.2 Nunes Parcel
The three remedial alternatives developed in Section 5 for soils at the Nunes Parcel are:
e Alternative NP-SO-1: No Action

e Alternative NP-SO-2: RCRA Subtitle D Cap (meeting State Solid Waste ARARSs) of Landfill,
Consolidation, and Institutional Controls

e Alternative NP-SO-3: RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional Controls
These three alternatives are described and screened in Sections 6.2.2.1 through 6.2.2.3, respectively.
6.2.2.1 Alternative NP-SO-1: No Action

This alternative consists of no remedial activities beyond those that have already been conducted at the
0OU2 site. It is the minimum proposed remedial action for soils at the Nunes Parcel. No monitoring would be
done to evaluate changes in contaminant concentrations or risks to human health or the environment.

Table 6-8 presents the evaluation of the effectiveness, implementability, and cost associated with the No
Action alternative at the Nunes Parcel. The evaluation concludes that the No Action alternative would not be
protective of human health and the environment. This alternative is retained for detailed analysis as required
by the NCP as a baseline for evaluating the remaining alternatives.

6.2.2.2 Alternative NP-SO-2: RCRA Subtitle D Cap (meeting State Solid Waste ARARs) of Landfill, Consolidation, and
Institutional Controls

This alternative does not provide treatment but does provide protection to human health by preventing or
controlling potential exposures to waste and contaminated soils through institutional controls and capping
waste areas. Sediment from Pond | would also be removed and placed under the cap. Access would be
limited through construction of fencing and a full RCRA Subtitle D cap (in compliance with State Solid Waste
Regulations; see Section 5.2.1.4). Contaminant mobility and surface water infiltration would also be reduced,
but not to levels that would meet hazardous waste standards. Post-construction monitoring would be
performed to determine if any additional actions related to leachate control (beyond limiting infiltration) will
be necessary. Where practical, building demolition debris would be processed for use elsewhere on the
ou2 site.
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The effectiveness, implementability, and cost associated with this alternative are evaluated in Table 6-9. The
conclusion is that this alternative would not be effective in preventing exposure to receptors, but is retained
for detailed analysis for comparison purposes.

6.2.2.3 Alternative NP-SO-3: RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional Controls

This alternative does not provide treatment but does provide protection to human health by preventing or
controlling potential exposures to waste and contaminated soils through institutional controls and capping
waste areas. Sediment from Pond | would also be removed and placed under the cap. Access would be
limited through construction of fencing and a full RCRA Subtitle C cap over the soils in waste areas.
Contaminant mobility and surface water infiltration would also be reduced to meet hazardous waste
standards. Post-construction monitoring would be performed to determine if any additional actions related to
leachate control (beyond limiting infiltration) will be necessary. Where practical, building demolition debris
would be processed for use elsewhere on the site.

The effectiveness, implementability, and cost associated with this alternative are evaluated in Table 6-10.
The conclusion is that this alternative would be effective in preventing exposure to receptors and is retained
for detailed analysis.

6.2.3 Unnamed Island

The three remedial alternatives developed in Section 5 for soils at the Unnamed Island are:

e Alternative UI-SO-1: No Action

e Alternative UI-SO-2: Remove/Consolidate Surface Waste/Soil (0 to 2 feet) Exceeding PRGs, Geotextile
with Riprap where PRG Exceedances Remain, and Institutional Controls

e Alternative UI-SO-3: Remove/Consolidate All Waste/Soil Exceeding PRGs

These three alternatives are described and screened in Sections 6.2.3.1 through 6.2.3.3, respectively.
6.2.3.1 Alternative UI-SO-1: No Action

This alternative consists of no remedial activities beyond those that have already been conducted at the

0uU2 site. It is the minimum proposed remedial action for soils/waste at the Unnamed Island. No monitoring
would be done to evaluate changes in soil concentrations or risks to human health or the environment.
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Table 6-11 presents the evaluation of the effectiveness, implementability, and cost associated with the No
Action alternative at the Unnamed Island. The evaluation concludes that the No Action alternative would not
be protective of human health or the environment. This alternative is retained for detailed analysis as
required by the NCP as a baseline for evaluating the remaining alternatives.

6.2.3.2 Alternative UI-SO-2: Remove/Consolidate Surface Waste/Soil (0 to 2 feet) Exceeding PRGs, Geotextile with
Riprap where PRG Exceedances Remain, and Institutional Controls

This alternative provides some protection through partial removal and covering remaining contaminated
soils/waste. Institutional controls in the form of deed restrictions would be implemented to control future
development on the Unnamed Island, and signage would be implemented to alert recreational users so as
to protect the cover system. Exposure would be limited through construction of a geotextile fabric and
overburden stone cover over the soils where contaminants exceeding PRGs extend more than 2 feet bgs. In
addition, removal of surface waste (and buried waste down to 2 feet bgs) would also be conducted, including
tires and debris in Wetland E. The constructed cover would need to meet flood standards to prevent the
release of contaminants, up to a 500-year flood event. It would also need to meet landfill closure standards.

Table 6-12 presents the evaluation of the effectiveness, implementability, and cost associated with this
alternative at the Unnamed Island. The evaluation concludes that the alternative would not be protective of
receptors by limiting exposure, but is retained for detailed analysis for comparison purposes.

6.2.3.3 Alternative UI-SO-3: Remove/Consolidate All Waste/Soil Exceeding PRGs

This alternative provides protection through removal of all soils where contaminants exceed PRGs
(estimated to extend from 0 to 12 feet bgs). In addition, removal of all surface and buried waste and all tires
and debris in Wetland E would also be conducted to meet landfill closure standards. No institutional controls,
O&M, nor statutory review will be required for this area because all waste and soil which exceed PRGs will
be removed.

The effectiveness, implementability, and cost associated with this alternative are evaluated in Table 6-13.
The conclusion is that this alternative would be effective in preventing exposure to receptors and is retained
for detailed analysis.

6.3 Sediment Remedial Alternatives

Four alternatives to address sediment impacts on the Unnamed Island were assembled in Section 5 and are
described in detail in the following sections. The four remedial alternatives for sediment are:

e SE-1: No Action
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e SE-2: Remove/Consolidate Sediment Exceeding PRGs

o SE-3: Remove/Consolidate Sediment (1 foot) with Subaqueous Cover where PRG Exceedances
Remain, Institutional Controls

e SE-4: Subaqueous Cover (No Sediment Removal) with Institutional Controls
These four alternatives are described and screened in Sections 6.3.3.1 through 6.3.3.4, respectively.
6.3.1 Alternative SE-1: No Action

This alternative involves performing no action. Through no action, impacted sediments would remain and the
effects of these impacts on the ecological habitat and human receptors would be unabated.

Table 6-14 presents the evaluation of the effectiveness, implementability, and cost associated with the No
Action alternative. The evaluation concludes that the No Action alternative would not be protective of the
environment. This alternative is retained for detailed analysis as required by the NCP as a baseline for
evaluating the remaining alternatives.

6.3.2 Alternative SE-2: Remove/Consolidate Sediment Exceeding PRGs

This alternative removes all impacted sediments (estimated at approximately 18,000 cy) and eliminates risks
to ecological habitat. Water quality exceedances in the ponds are expected to be addressed by the removal
of the contaminated sediments and additional source control measures within the OU. O&M of engineered
substrates would not be required because all sediments which exceed PRGs will be removed. Sediments
would be disposed of under either the J.M. Mills or Nunes Parcel caps.

Table 6-15 presents the evaluation of the effectiveness, implementability, and cost associated with this
alternative. The evaluation concludes that this alternative would be effective in preventing exposure to
receptors and is retained for detailed analysis.

6.3.3 Alternative SE-3: Remove/Consolidate Sediment (1 foot) with Subaqueous Cover where PRG Exceedances
Remain, Institutional Controls

This alternative removes sediment with PRG exceedences to 1 foot. Sediments would be disposed of under
either the J.M. Mills or Nunes Parcel caps. A subaqueous cover would be utilized in areas where PRG
exceedances are not fully removed. Water quality exceedances in the ponds are expected to be addressed
by the removal and covering of the contaminated sediments and additional source control measures within
the OU. Access to contaminated sediments by aquatic receptors would be limited by placing geotextile and
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1 foot of clean fill over the remaining sediments. O&M of engineered substrates with periodic cover
monitoring over the long-term would be conducted. Final determination on the need for geotextile as part of
the cover will be made during the remedial design phase, as river currents during flooding could potentially
pull up the geotextile and disturb the cover more than if it were not in place. The constructed cover would
need to meet flood standards to prevent the release of contaminants, up to a 500-year flood event. In
addition, the use of amendments along with standard cover materials will be evaluated during the remedial
design phase to determine if protectiveness (related to future potential erosion) can be improved in a cost-
effective manner.

As part of this alternative, sediments will require further sediment profiling during design to ascertain final
dredging depths and volume estimates. It is also important to note that if the difference in dredged volume
is relatively small, additional dredging may reduce or potentially eliminate the need for a subaqueous cover
and future maintenance of the applied cover.

Table 6-16 presents the evaluation of the effectiveness, implementability, and cost associated with this
alternative. The evaluation concludes that this alternative would be effective in preventing exposure to
receptors and is retained for detailed analysis.

6.3.4 Alternative SE-4: Subaqueous Cover (No Sediment Removal) with Institutional Controls

This alternative does not provide treatment but provides protection to human health and the environment by
preventing or controlling potential exposures to contaminated sediments through institutional controls and
covering areas of PRG exceedances. Water quality exceedances in the ponds are expected to be
addressed by the covering of the contaminated sediments and additional source control measures within the
OU. Access to contaminated sediments by aquatic receptors would be limited through placement of
geotextile and clean fill over the sediments. O&M of engineered substrates periodic cover monitoring over
the long-term would be conducted. Final determination on the need for geotextile as part of the cover will be
made during the remedial design phase, as river currents during flooding could potentially pull up the
geotextile and disturb the cover more than if it were not in place. The constructed cover would need to meet
flood standards to prevent the release of contaminants, up to a 500-year flood event. It may be necessary
to compensate elsewhere on site for loss of flood storage capacity due to the cover placement. In addition,
the use of amendments along with standard cover materials will be evaluated during the remedial design
phase to determine if protectiveness (related to future potential erosion) can be improved in a cost-effective
manner.

Table 6-17 presents the evaluation of the effectiveness, implementability, and cost associated with this

alternative. The evaluation concludes that this alternative would be effective in preventing exposure to
receptors and is retained for detailed analysis.
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7. Detailed Analysis of Alternatives

The purpose of this detailed analysis of alternatives is to allow for comparisons among the groundwater,
source area, and sediment remedial alternatives based on the standard criteria specified in the NCP. Nine
evaluation criteria were developed by the EPA to serve as the basis for the detailed analysis of alternatives.
These criteria are set forth in the NCP, at 40 CFR Part 300.430(e)(9). Further detail is provided in the EPA’s
Guidance for Conducting Remedial Alternatives and Feasibility Studies Under CERCLA (EPA, 1988). The
nine criteria are summarized below.

Threshold Criteria

Overall protection of human health and the environment: This criterion focuses on whether a specific
alternative achieves adequate protection and how site risks for each migration pathway being
addressed by the FS are eliminated, reduced, or controlled through treatment, engineering, or
institutional controls. Also considered are whether an alternative poses any unacceptable short-term or
cross-media impacts.

Compliance with ARARSs: Assessment against this criterion describes how the remedial alternative
complies with chemical-, location-, and action-specific ARARS, or if a waiver is required and how the
waiver is justified.

Balancing Criteria

3.

Long-term effectiveness and permanence: This criterion pertains to the risks remaining after response
objectives have been met. Three factors TBC are the magnitude of the residual risk, the adequacy and
reliability of any controls used to manage treatment residuals or untreated wastes that remain at the site,
and the permanence of the remedy.

Reduction of toxicity, mobility, or volume: This criterion reflects the statutory preference for treatment
alternatives that permanently and significantly reduce toxicity, mobility, or volume of the hazardous
substances. Preferred alternatives destroy toxic contaminants, reduce the total mass of toxic
contaminants, irreversibly reduce contaminant mobility, or reduce the total volume of contaminated
media.

Short-term effectiveness: This criterion refers to the protection an alternative offers to workers and the
community during the construction and implementation of a remedy, as well as the time required to
reach the response objectives.
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6. Implementability: This criterion considers technical feasibility, administrative feasibility, and the
availability of required materials and services. Technical feasibility is evaluated on the basis of four
parameters: ability to construct the alternative, the reliability of the technologies proposed, the ease of
undertaking additional remedial actions, and the ability to monitor the effectiveness of the remedy.
Administrative feasibility considers activities needed to coordinate with other agencies, such as permits
and rights-of-way.

7. Cost: This criterion evaluates the capital and O&M costs of each alternative.
Modifying Criteria
8. State acceptance: This criterion evaluates the technical and administrative issues and concerns the

state may have regarding each alternative. This criterion is not addressed in this FS. It will be addressed
in the ROD after comments on this FS and proposed plan have been received.

9. Community acceptance: This criterion evaluates the issues and concerns the public may have regarding
each alternative. This criterion is not addressed in this FS. It will be addressed in the ROD after
comments on this FS and proposed plan have been received.

The detailed analysis for each alternative includes a detailed description of each remedial alternative
followed by a detailed evaluation of each remedial alternative evaluation Criteria 1 through 7. Criteria 1 and
2 are considered to be “threshold factors,” which each alternative must meet in order TBC appropriate for a
site. Criteria 3 through 7 are considered to be the primary “balancing factors,” which represent the primary
criteria upon which the analysis of alternatives is based upon. Criteria 8 and 9 are considered to be
“modifying considerations,” which are evaluated following comment on the FS and proposed plan and will be
addressed once the final cleanup decision is made in the ROD.

The descriptions of each remedial alternative are conceptual and are used for costing purposes. The
specific design details and costs for the selected remedy will be re-evaluated during the remedial design. As
specified in the FS guidance (EPA, 1988), the costs are intended to be within the target accuracy range of -
30 to +50% of the actual cost. Note that administrative costs associated with implementation of institutional
controls (except for groundwater) and performance of 5-year reviews have not been included in the
alternatives. Section 7.1 presents the detailed analysis of alternatives for groundwater that were retained
from the Alternatives Screening in Section 6. Section 7.3 presents the detailed analysis of alternatives for
sediment that were retained from the Alternatives Screening in Section 6.
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7.1 Groundwater

Two groundwater remedial alternatives have been retained for detailed analysis. The detailed analysis of the
remedial action alternatives is summarized in Table 7-1 and presented in the following sections. The
alternatives are:

e Alternative GW-1: No Action

e Alternative GW-2: Limited Action: Institutional Controls and Long-Term Monitoring

7.1.1 Alternative GW-1: No Action

The following sections present a detailed analysis of remedial action Alternative GW-1 for groundwater.
Table 7-1 presents a summary of this analysis. This alternative is retained for detailed analysis as required
by the NCP as a baseline for evaluating the remaining alternatives.

Under this alternative, no action would be taken to address groundwater impacts.

7.1.1.1 Overall Protection of Human Health and the Environment

The No Action alternative would not reduce existing contaminant concentrations in groundwater, or provide
measures to eliminate or control potential exposure pathways associated with possible future use of
groundwater containing contaminants. Additionally, this alternative has the potential to allow groundwater
containing contaminants to migrate, potentially impacting downgradient surface water or other potential
receptors. Therefore, the No Action alternative would not achieve groundwater RAOs, and would not be
protective of human health and the environment.

7.1.1.2 Compliance with ARARs

Alternative GW-1 would not comply with chemical-specific ARARSs (see Appendix I, Table I-1a) for
groundwater because no action would be taken to control potential exposure pathways or address
contaminant concentrations in groundwater. There are no location- or action-specific ARARSs for Alternative
GW-1.

7.1.1.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence would not be achieved through the No Action alternative because

existing contaminant concentrations in groundwater would not be addressed and institutional controls would
not be implemented to eliminate or provide long-term control of potential exposure pathways. Additionally,
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this alternative has the potential to allow contaminants in groundwater to migrate, potentially intercepting
downgradient surface water or other receptors and could increase the eventual future capital and O&M
expenditures if future remediation is required.

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

Alternative GW-1 does not involve treatment processes to reduce contaminant mobility, toxicity, or volume of
contaminants in groundwater.

7.1.1.5 Short-Term Effectiveness

Implementation of this alternative would result in minimal exposure risk to the community, workers, and the
environment.

7.1.1.6 Implementability

As no technical implementation is required, the No Action alternative is technically feasible and would not
limit or interfere with the ability to perform future remedial actions. However, the No Action alternative is
unlikely to be administratively feasible due to the anticipated lack of monitoring and protection of human
health and the environment.

7.1.1.7 Cost

Table 7-1 and Appendix A present a summary of the present value calculations for Alternative GW-1 and the
detailed cost backup, respectively. There are no capital or O&M costs associated with Alternative GW-1.
Total costs for this alternative are estimated to be approximately $0.

7.1.2 Alternative GW-2: Limited Action: Institutional Controls and Long-Term Monitoring

The following sections present a detailed analysis of remedial action Alternative GW-2 for groundwater.
Under this alternative, site-wide, institutional controls (in the form of deed restrictions) to prohibit the use
and/or alteration of groundwater within the compliance boundary of the waste management area and to
prevent disturbance to components of the remedy would be implemented. Additional institutional controls
may be placed on a buffer zone outside of the compliance boundary to prevent wells from being installed
that would draw contaminated groundwater beyond the compliance boundary. There will be at least yearly
compliance monitoring to ensure restrictions remain in place and are enforced. Long-term monitoring will
ensure contaminated groundwater is not migrating beyond the compliance boundary or into the river.
Monitoring will include the appropriate sampling strategy to evaluate degradation processes that may
decrease contaminant concentrations in groundwater (lead, cadmium, and organics) and biogeochemical
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processes that may increase contaminant concentrations in groundwater (arsenic) and be performed on a
regular schedule so as to provide trend analyses and tracking of contaminant behavior, especially during
times of variable wet/dry seasonal events. In addition, there will be periodic reviews no less than every five
years as required by statute. Table 7-1 presents a summary of this analysis.

7.1.2.1 Overall Protection of Human Health and the Environment

Implementation of this alternative is not expected to result in exposure risks to the community or workers.
Site-wide monitoring would be used to ensure groundwater contamination is not migrating beyond the
compliance boundary or into the river at levels that would exceed Performance Standards. Institutional
controls (i.e., groundwater use restrictions) would protect against human exposure to contaminants in
groundwater. Note that an additional buffer zone, beyond the compliance boundary, to prevent groundwater
wells from being installed that may draw contaminated groundwater beyond the compliance boundary, may
also be established during the design phase (in discussion with local authorities) or, if required, sometime
after the remedy is implemented based on future monitoring data and five-year reviews to further increase
the protectiveness of the remedy. Groundwater monitoring would be used to assess achievement of RAOs.
Alternative GW-2, as long as institutional controls and monitoring are maintained, would protect indefinitely
against both current and future human exposure to groundwater and would ensure aquatic resources are
not impaired by groundwater discharges. Therefore, the alternative would be protective of human health
and the environment.

7.1.2.2 Compliance with ARARs

Alternative GW-2 would comply with chemical-specific ARARs (see Appendix |, Table I-2a) for groundwater
by preventing completion of an exposure pathway for groundwater outside of the groundwater compliance
boundary. Primary location-specific ARARs involve avoidance/minimization of impacts to wetlands and
federally-designated 100-year and 500-year floodplain (see Appendix G for floodplain map). Alternative
GW-2 would comply with location- and action-specific ARARs (see Appendix |, Tables I-1b and I-1c,
respectively) during installation of monitoring wells and sampling in and around wetlands, floodplain, and the
river.

7.1.2.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence would be achieved through institutional controls and site-wide
monitoring. Institutional controls, including deed notification and restrictions, would prevent access to
contaminants in groundwater and potentially the installation of wells with a buffer zone around the
compliance boundary. Institutional controls within the compliance boundary of the waste management area
established for the soil remedy will prevent use of contaminated groundwater that exceeds performance
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standards. Exceedances of these standards within the compliance boundary will be addressed by
institutional controls.

7.1.2.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative GW-2 does not involve treatment processes to reduce contaminant mobility, toxicity, or volume of
contaminants in groundwater.

7.1.2.5 Short-Term Effectiveness

Implementation of this alternative would result in minimal exposure risks to the community, workers, and the
environment during groundwater monitoring events. These potential risks will be managed through the use
of a site-specific Health and Safety Plan and worker training. Institutional controls (i.e., groundwater use
restrictions) would prevent exposure to groundwater.

7.1.2.6 Implementability

Implementation of this alternative is technically feasible, as the technology is conventional. As the
contaminants in groundwater do not extend offsite, this alternative is likely administratively feasible as well.
The services and materials necessary for the collection and analysis of monitoring samples are readily
available. This alternative would not limit or interfere with the ability to perform future remedial actions and
institutional controls would be readily implementable.

7.1.2.7 Cost

Table 7-1 and Appendix A present a summary of the present value calculations for Alternative GW-2 and the
detailed cost backup, respectively. Capital costs include implementation of institutional controls. O&M costs
include site-wide groundwater monitoring for 30 years and institutional controls for 30 years.

Total capital costs are estimated to be approximately $166,000 for placing institutional controls and
monitoring well installation. Total annual O&M costs are estimated to be approximately $41,000 per year.
Based on the EPA guidance, the total present value life cycle cost of Alternative GW-2 using a discount rate
of 7% for 30 years is $671,000 (EPA, 2000).
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7.2 Source Control Remedial Alternatives
7.2.1 J.M. Mills Landfill

The detailed analysis of source area soil and waste alternatives is intended to provide sufficient information
to select the appropriate components of the presumptive containment approach for the J.M. Mills Landfill,
the soils with contaminants exceeding PRGs along the floodplain and riverbank, sediment in Pond N, and
for the waste located in the adjacent DFs. Criteria for the analysis of alternatives and the remedy costs are
based on existing data and knowledge of the site and do not take into account the potential to extend the
cleanup on to the P&W railroad right-of-way. As stated above, RCRA “hazardous waste” was disposed of at
the site, but it is unclear when this disposal took place. Therefore, RCRA requirements are not applicable,
but are relevant and appropriate. In addition, CERCLA “hazardous substances” were disposed of at the site.

As summarized in Section 3 issues to be addressed at the J.M. Mills Landfill are the waste within the J.M.
Mills Landfill itself, soils on the riverbank and floodplain that exceed the site PRGs, sediment in Pond N, and
waste within the adjacent DFs.

The riverbank and floodplain soils have contaminants that exceed the human health PRGs. Cadmium
exceeds the ecological soil PRG in shallow soils on the floodplain and riverbank. For the purposes of the
detailed analysis, the areal extent of the soil impacts to which the remedy will apply were based on the RI
sample results. The vertical extent of the impacts was assumed to include the upper 2 feet of soil. The PRPs
have recently conducted soil sampling and worm sampling for cadmium and other metals. Additional data
may be obtained and would be used during the remedial design phase to evaluate the extent of cadmium
and add to a more robust database indicating its significance and the extent of historic upriver sources of
contaminants.

For any alternative evaluated, except the No Action alternative, existing soil data would need to be
supplemented with additional sampling as a component of pre-design testing. The areal and vertical extent
of contaminant concentrations that pose potential risk would need to be more fully defined for design criteria.
During development of design criteria, a sampling and analysis program would be implemented to delineate
areas for remediation.

Three remedial alternatives for the J.M. Mills Landfill have been retained for detailed analysis. All of the
active remedial alternatives take into consideration the current conditions of the J.M. Mills Landfill, the
setting of the J.M. Mills Landfill along the Blackstone River floodplain, and the recent groundwater, soil, and
worm sampling, as each has potential bearing on the selected remedy.

Under current conditions, both the J.M. Mills Landfill and adjacent floodplain are covered with vegetation,
including brush and mature trees. It appears that portions of the J.M. Mills Landfill possess slope gradients
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steeper than 3 feet horizontal to 1 foot vertical, the maximum slope allowable by regulatory agencies. The
location of the J.M. Mills Landfill between the Blackstone River floodplain and the P&W railroad places
space constraints on the remedy. To accommodate the current conditions, both of the proposed active
remedial capping alternatives will require clearing and grubbing of the vegetation and extensive regrading of
the J.M. Mills Landfill prior to construction of a cap. Both of the proposed active remedial capping
alternatives include the removal of soil and/or debris/waste from the floodplain followed by restoration of the
floodplain and riverbank.

In addition to incorporating each of the items discussed above, the final design for the selected alternative
will need to be integrated with the selected alternatives for the Unnamed Island and Nunes Parcel to allow
for maximum onsite accommodation of excavated soil, waste, and sediment. Similarly, any loss of
floodplain storage will require compensation/mitigation. For the purposes of this FS, it is currently assumed
that this balance will be performed entirely on site. It may, however, be necessary to acquire additional
property to perform this compensation. Costs for any necessary acquisitions have not been included in this
FS.

The detailed analysis of the remedial action alternatives is summarized in Table 7-2 and presented in the
following sections. They are:

e Alternative JM-SO-1: No Action

¢ Alternative JM-SO-2: RCRA Subtitle C Cap of Whole Landfill, Removal of Soil Exceeding PRGs from
Riverbank and Floodplain, Bank Restoration, and Institutional Controls

¢ Alternative JM-SO-3: Combination RCRA Subtitle C Cap (top)/Perimeter Soil Cap (side slopes) of
Landfill, Removal of Soil Exceeding PRGs from Riverbank and Floodplain, Bank Restoration, and
Institutional Controls

7.2.1.1 Alternative JM-SO-1: No Action

The following sections present a detailed analysis of remedial action Alternative JM-SO-1 for source area

soils and waste. Table 7-2 presents a summary of this analysis. This alternative is retained for detailed

analysis as required by the NCP as a baseline for evaluating the remaining alternatives.

Under this alternative, no action would be taken to address soil and waste impacts.
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7.2.1.1.1 Overall Protection of Human Health and the Environment

Although the No Action alternative does not incorporate any activities that would present significant
exposure risks to the community, workers, or the environment, it would not reduce existing contaminant
concentrations in soil or waste, or provide measures to eliminate or control potential exposure pathways
associated with possible future use of the site. Additionally, this alternative has the potential to allow
contaminants in soil/waste to continue to leach to groundwater and to migrate, impacting downgradient
surface water or other potential receptors. Therefore, the No Action alternative would not achieve soil or
waste RAOs and would not be protective of human health or the environment.

7.2.1.1.2 Compliance with ARARs

Alternative JM-SO-1 would not comply with chemical-specific ARARs (see Appendix |, Table I-3a) for soils
or waste because no action would be taken to control potential exposure pathways or address contaminant
concentrations in soil or waste. There are no location- or action-specific ARARs for Alternative JM-SO-1.

7.2.1.1.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence would not be achieved through the No Action alternative because
existing contaminant concentrations in soil and waste would not be addressed and institutional controls
would not be implemented to eliminate or provide long-term control of potential exposure pathways. This
alternative will not withstand impacts associated with a 100-year or 500-year storm event. Additionally, this
alternative has the potential to allow contaminants in soil and waste to leach to groundwater and to migrate,
potentially intercepting downgradient surface water or other receptors and could increase the eventual future
capital and O&M expenditures if future remediation is required.

7.2.1.1.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative JM-SO-1 does not involve treatment processes to reduce contaminant mobility, toxicity, or
volume of contaminants in soil/waste.

7.2.1.1.5 Short-Term Effectiveness

This alternative does not implement any activities and, therefore, would not result in any exposure risks to
the community, workers, or the environment during implementation of the alternative.
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7.2.1.1.6 Implementability

As no technical implementation is required, the No Action alternative is technically feasible and would not
limit or interfere with the ability to perform future remedial actions. However, the No Action alternative is
unlikely to be administratively feasible due to the anticipated lack of monitoring and protection of human
health and the environment.

7.2.1.1.7 Cost

Table 7-2 and Appendix B present a summary of the present value calculations for Alternative JM-SO-1 and
the detailed cost backup, respectively. There are no capital or O&M costs associated with Alternative JM-
SO-1. Total costs for this alternative are estimated to be approximately $0.

7.2.1.2 Alternative JM-SO-2: RCRA Subtitle C Cap of Whole Landfill, Removal of Soil Exceeding PRGs from
Riverbank and Floodplain, Bank Restoration, and Institutional Controls

The following sections present a detailed analysis of remediation action Alternative JM-SO-2 for soil and
waste. Alternative JM-SO-2 includes a full RCRA Subtitle C cap of the J.M. Mills Landfill; removal of
vegetation from the riverbank and floodplain; excavation to a depth of approximately 2 feet of soils on the
riverbank and floodplain exceeding the ecological risk-based PRG for cadmium; excavation of any floodplain
soils exceeding ARARs; removing waste from neighboring debris fields; excavation of Pond N sediments;
consolidation of all contaminated material/waste under the landfill cap; restoration of the floodplain and
riverbank with appropriate erosion control measures; implementation of potential wetland/floodplain
mitigation measures, as required; long-term monitoring; and institutional controls. To accommodate the
current conditions, JM-SO-2 will require clearing and grubbing of the vegetation and extensive regrading of
the J.M. Mills Landfill prior to construction of a cap. A landfill gas management system will be designed and
constructed (passive or active collection/treatment to be determined in design). The cap must be
constructed to protect against flooding, up to a 500-year event, and effectively manage stormwater. Outside
of the cap area, disturbance to environmentally sensitive areas (floodplain and wetland) will be minimized by
using site-specific cleanup standards that will only alter areas of floodplain and wetland where contamination
exceeds ecological and recreational risk standards. Mitigation will be carried out, as required, for
environmentally-sensitive areas altered. As discussed in Section 5.2.1.3, the extent of replacement of
excavated material on the floodplain will be determined during the design phase. Where soil impacts
exceeding the PRGs are fully removed, the excavated area may be restored without fill to provide flood
storage capacity mitigation. The location of the DFs is shown on Figure 2-2. A site plan of the remedy is
presented on Figure 7-1, and a conceptual cross-section of the proposed cover system is presented as
Figure 7-2. As stated earlier, a Region | Alternative Cap, which complies with relevant and appropriate
RCRA Subtitle C capping standards, has been proposed at this time for costing purposes.
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Table 7-2 presents a summary of this analysis.
7.2.1.2.1 Overall Protection of Human Health and the Environment

Implementation of this alternative would potentially result in short-term exposure risks to the community,
workers, or the environment during soil removal and installation of the RCRA Subtitle C cap; these potential
risks would be managed with engineering controls, access restrictions, and worker training. Contaminants in
soil on the riverbank and floodplain would be permanently removed, eliminating the potential exposure
pathway in these areas. Capping of the J.M. Mills Landfill, with consolidation of all contaminated material
under the cap, will address risks associated with hazardous waste and hazardous substance disposal.
Installation of the full RCRA Subtitle C cap will place a physical barrier between potential receptors and
contaminated materials in soil and waste, reduce the infiltration and the potential for leaching of
contaminants in soil to groundwater, and ensure that contamination is not eroded or washed out of the J.M.
Mills Landfill during a flood, up to a 500-year storm event. Deed restrictions controlling land use will be
maintained to further protect the integrity of the cap. Alternative JIM-SO-2 would be protective of the
environment by consolidating contaminant mass within a protective containment system and eliminating
potential exposure pathways.

7.2.1.2.2 Compliance with ARARs

Alternative JM-SO-2 complies with all state and federal chemical, location and action specific ARARS.
Compliance with chemical-specific ARARs (see Appendix |, Table I-4a) is achieved by capping of the J.M.
Mills Landfill and by removing or consolidating contaminated material above remedial goals in soil along the
riverbank and floodplain. ICs will prevent activities that will disturb the capped material. Alternative JM-SO-
2 complies with location-specific ARARSs (see Appendix |, Table I-4b). The remedy implementation has the
potential to encroach on existing wetlands, and remedial measures will be designed to mitigate adverse
impacts on protected function and achieve no net loss. Alternative JM-SO-2 meets federal Clean Water Act
standards to be considered the Least Environmentally Damaging Practicable Alternative (LEDPA). In
addition, remedy implementation will need to avoid/minimize impacts to the federally-designated 100-year
and 500-year floodplain (see Appendix G for floodplain map). An assessment of impacts to the 500-year
floodplain is required for critical actions, which include siting hazardous waste facilities in a floodplain.
Installation of a RCRA C compliant cap that can withstand flooding, up to a 500-year storm event, may alter
areas of floodplain, as well as state jurisdictional wetlands and buffer zone. Mitigation measures, as
required, will be taken to compensate for the resource areas altered by the cap. Alternative JM-SO-2 would
comply with action-specific ARARs (see Appendix |, Table I-4¢) during remedy construction and monitoring.
In particular, relevant and appropriate hazardous waste landfill closure standards will be the primary
standards used to design, construct and maintain the landfill cap. Groundwater and water quality monitoring
standards will be used to confirm the long-term protectiveness of the capping alternative. Alternative JM-
SO-2 will also meet Toxic Substances Control Act (TSCA) regulatory standards by addressing soils
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contaminated with PCBs in order to control risk of injury to health or the environment, through excavation of
soil exceeding 10 parts-per-million (ppm) and consolidation under the constructed caps.

7.2.1.2.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence will be achieved through Alternative JM-SO-2. This alternative will
result in the permanent reduction of contaminant concentrations in soil along the riverbank and floodplains
and eliminate the potential for direct contact with contaminants in soil by a receptor in these areas. The
consolidation of all contaminated material/debris under the full RCRA Subtitle C cap will ensure that
contamination is not eroded or washed out of the J.M. Mills Landfill during flooding, up to a 500-year storm
event, and will also reduce the potential exposure pathway and the potential for contaminants in soil/landfill
debris to leach to groundwater while the cap is in place and maintained. Some flexibility with respect to the
variety of native vegetative restoration for ecological habit can be explored further during the design of the
final cap.

7.2.1.2.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative JM-SO-2 does not involve treatment processes to reduce contaminant mobility, toxicity, or
volume of contaminants in soil/waste

7.2.1.2.5 Short-Term Effectiveness

Implementation of this alternative would result in short-term exposure risks to the community and workers
that would be managed with engineering controls, including access restrictions, site-specific Health and
Safety Plans, traffic control plans, and worker training. Soil removal and installation of the full RCRA Subtitle
C cap on the J.M. Mills Landfill could also result in significant impacts to environmental receptors and their
habitats due to removal of all trees on the J.M. Mills Landfill cap area and the areas of the riverbank and
floodplain where soil removal will occur. However, these impacts are considered short-term, as appropriate
groundcover will be applied on the cap and it is further expected that some areas of the river bank and
floodplain will either be re-vegetated and/or will return to a natural state on its own. Vegetation at the surface
of the full RCRA Subtitle C cap would be limited to grasses and other shallow root zone vegetation. Potential
impacts to environmental receptors would be managed through engineering controls. Engineering measures
will be used to control potential fugitive dust, surface water runoff, erosion, and sedimentation during
excavation and cap construction. Construction of the full RCRA Subtitle C cap will require transporting
significant volumes of materials to the site, creating potential short-term risks to the community due to truck
traffic and potential risks in the short-term to the environment from vehicle emissions. Short term risks due to
emissions may possibly be reduced through coordinated shipments to and from the site conducted by rail as
the Providence and Worchester Railroad operates in the immediate vicinity. Waste generated during
remedial activities would be managed using approved methods.
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7.2.1.2.6 Implementability

Implementation of this alternative is both technically and administratively feasible, as the remedial
technology is conventional and proven for these contaminants. Services and materials necessary for
implementing the alternative are readily available. Limited site access complicates construction given the
large volume of soil and geosynthetic materials required for this alternative. Truck traffic associated with
delivery of soils, aggregates, geosynthetics, and other required cap materials would be high under this
alternative and may pose complications to existing traffic conditions in the vicinity of the site. Due to the
immediate proximity of the Providence and Worchester Railroad, however, coordinated shipments to and
from the site conducted by rail, if possible, may alleviate some local traffic concerns both on and within the
vicinity of the site. There are also some constraints at the J.M. Mills Landfill boundaries (railroad to the north
and floodplain to the south) that may present limitations for access and mobility to grade and install the
cover system soils and deploy/install geosynthetic materials. Additional waste exhumation along the landfill
slopes would be anticipated to minimize impacts to the floodplains, as well as confirming slope stability/flood
protection requirements. It will be necessary to remove and clear vegetation to facilitate the cap construction
and meet remedial goals. Mitigation will be carried out, as required, for environmentally-sensitive areas
altered. To the extent practical, restoration of various ecological habitats with shallow rooting native
vegetation on the cap would also be explored during the design of the final cap. Finally, the location and
protection of the cap along the riverbank will present a significant technical challenge which will need to be
addressed during design.

7.2.1.2.7 Cost

Table 7-2 and Appendix B present a summary of the present value calculations for Alternative JM-SO-2 and
the detailed cost backup, respectively. Capital costs include implementation of institutional controls, removal
of soil or waste from the riverbank and floodplain with bank restoration, and construction of a full RCRA
Subtitle C cap (Region 1 Alternate Cap assumed) of the J.M. Mills Landfill. O&M costs include cap
maintenance and institutional controls for 30 years. Costs associated with any potentially necessary
property acquisitions related to floodplain compensation/mitigation have not been included in this FS.

Total capital costs are estimated to be approximately $21,063,000. Total annual O&M costs are estimated to
be approximately $40,000 per year. Based on the EPA guidance, the total present value life cycle cost of

Alternative JM-SO-2 using a discount rate of 7% for 30 years is $21,559,000 (EPA, 2000).

7.2.1.3 Alternative JM-SO-3: Combination RCRA Subtitle C Cap (top)/Perimeter Soil Cap (side slopes) of Landfill,
Removal of Soil Exceeding PRGs from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

The following sections present a detailed analysis of remediation action Alternative JM-SO-3 for soil and
waste. Alternative JM-SO-3 includes a hybrid landfill cap consisting of a RCRA Subtitle C cap over the upper
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one-third flatter slopes of the landfill and a perimeter soil cap over the lower two-thirds of the J.M. Mills
Landfill, as shown on Figure 7-3; excavation to a depth of approximately 2 feet of soils on the riverbank and
floodplain exceeding the ecological risk-based PRG for cadmium; excavation of any floodplain soils
exceeding ARARSs; removing waste from neighboring debris fields; excavation of Pond N sediments;
consolidation of all contaminated material/debris under the landfill cap; restoration of the floodplain and
riverbank with appropriate erosion control measures; mitigation measures, as required, to compensate for
altered protected resource areas; long-term monitoring; and institutional controls. To accommodate the
current conditions, JM-SO-3 will require clearing and grubbing of the vegetation and extensive regrading of
the J.M. Mills Landfill prior to construction of a cap. Outside of the cap area, disturbance to environmentally
sensitive areas (floodplain and wetland) will be minimized by using site-specific cleanup standards that will
only alter areas of floodplain and wetland where contamination exceeds ecological and recreational risk
standards. Mitigation will be carried out, as required, for environmentally-sensitive areas altered. A site plan
of the remedy is presented on Figure 7-3 and a conceptual cross-section of the proposed cover system is
presented as Figure 7-4. For the RCRA Subtitle C portion of the cap, a Region | Alternative Cap, which
complies with relevant and appropriate RCRA Subtitle C capping standards, has been proposed at this time
for costing purposes.

Table 7-2 presents a summary of this analysis.
7.2.1.3.1 Overall Protection of Human Health and the Environment

Implementation of Alternative JM-SO-3 would potentially result in short-term exposure risks to the
community, workers, or the environment during soil removal and installation of the hybrid landfill cap. These
potential risks would be managed with engineering controls, access restrictions, and worker training.
Permanent removal of contaminated soil on the riverbank and floodplain and consolidation under the cap
would be achieved, eliminating the potential exposure pathway in these areas. The installation of the hybrid
landfill cap on the J.M. Mills Landfill will place a limited physical barrier between potential receptors and
contaminated material in soil and waste to reduce the potential exposure pathway and the soil cap
component of the alternative will not address the potential for leaching of contaminated material in soil to
groundwater. The maintenance of deed restrictions will also reduce potential human exposure pathways.
The perimeter soil cap does not meet the standards for preventing a washout during flooding, up to a500-
year storm event. In addition, the hybrid cap does not fully address potential landfill gas releases.
Therefore, alternative JIM-SO-3 is not fully protective of human health and the environment.

7.2.1.3.2 Compliance with ARARs
Alternative JM-SO-3 would not comply with state and federal chemical-specific ARARs (see Appendix |,

Table I-5a) because the soil portion of the cap may not prevent the release of contaminants in the event of
flooding, up to a 500-year storm event, that would cause contaminant releases and alter areas of floodplains
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and state and federal jurisdictional wetlands. Alternative JM-SO-3 would not fully comply with location-
specific ARARs (see Appendix |, Table I-5b), as the perimeter soil cap will not meet required state or federal
flood protection standards. Alternative JM-SO-3 does not fully comply with action-specific landfill closure
ARARSs (see Appendix |, Table I-5c), as the soil portion of the cap does not meet landfill closure standards,
in particular, it not does not comply with the Toxic Substances Control Act (TSCA) and RCRA Subtitle C
standards throughout the entirety of the cap.

7.2.1.3.3 Long-Term Effectiveness and Permanence

This alternative may not result in the permanent reduction of contaminant concentrations in soil/landfill
debris or eliminate the potential for direct contact with contaminants in soil/landfill debris by a receptor in
these areas because the perimeter soil cap may not prevent the release of contaminants in the event of
flood or though the potential for continued erosion of the soil cap over the long term. The hybrid landfill cap
on the J.M. Mills Landfill will not sufficiently reduce the potential exposure pathway to groundwater and the
potential for contaminants in soil/landfill debris to leach to groundwater. The hybrid landfill cap will generally
reduce stormwater percolation through the final cover system if properly maintained, yet allow for aerobic
conditions within the waste mass and subsurface saturated zones. In addition, increased flexibility with
respect to the variety of native vegetative restoration can be explored further during the design of the final
cap. Long-term effectiveness and permanence will not be achieved through Alternative JM-SO-3 because
the soil portion of the cap does not meet TSCA protectiveness standards for PCBs or RCRA Subtitle C
performance standards’ may not prevent the release of contaminants during flooding, up to a 500-year
storm event; and will not effectively address landfill gas emissions .

7.2.1.3.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative JM-SO-3 does not involve treatment processes to reduce contaminant mobility, toxicity, or
volume of contaminants in soil/waste.

7.2.1.3.5 Short-Term Effectiveness

Implementation of this alternative would result in short-term exposure risks to the community and workers
that would be managed with engineering controls, including access restrictions, site-specific Health and
Safety Plans, traffic control plans, and worker training. Soil removal and installation of the hybrid landfill cap
on the J.M. Mills Landfill could also result in short-term impact to environmental receptors due to removal of
all trees clearing and grubbing of the vegetation and extensive regrading of the J.M. Mills Landfill prior to
construction of a cap and the areas of the riverbank and floodplain where soil removal will occur. Potential
impacts to environmental receptors would be managed through engineering controls. Engineering measures
will be used to control potential fugitive dust, surface water runoff, erosion, and sedimentation during
excavation and cap construction. The construction of the hybrid landfill cap will require transportation of
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capping materials, resulting in short-term risks to the community due to truck traffic. However, due to the
immediate proximity of the P&W Railroad, any shipments to and from the site conducted by rail may
alleviate some local traffic concerns and short term risks within the vicinity of the site. Waste generated
during remedial activities would be managed using approved methods.

7.2.1.3.6 Implementability

Implementation of this alternative is both technically and administratively feasible, as the remedial
technology is conventional and proven for these contaminants. Services and materials necessary for
implementing the alternative are readily available. However, implementation will be challenging given the
significant amount of tree removal and clearing of vegetation required in order to meet remedial goals. Soil
hauling activities are complicated by limited site access. This alternative potentially offers flexibility with
respect to revegetation of native species. There are also some constraints at the J.M. Mills Landfill
boundaries (railroad to the north and floodplain to the south) that may present limitations for access and
mobility to grade and install the cover system soils and deploy/install geosynthetic materials. Additional
waste exhumation along the landfill slopes would be anticipated in order to minimize impacts to the
floodplains, as well as confirming slope stability requirements. It will be necessary to remove and clear
vegetation to facilitate the cap construction and meet remedial goals. Mitigation will be carried out, as
required, for environmentally-sensitive areas altered. To the extent practical, restoration of various
ecological habitats with shallow rooting native vegetation on the cap would also be explored during the
design of the final cap. Finally, the location and protection of the cap along the riverbank will present a
significant technical challenge which would need to be addressed as part of the remedial design.

7.2.1.3.7 Cost

Table 7-2 and Appendix B present a summary of the present value calculations for Alternative JM-SO-3 and
the detailed cost backup, respectively. Capital costs include implementation of institutional controls, removal
of soil from the riverbank and floodplain with bank restoration, and construction of a low-permeability hybrid
cap of the J.M. Mills Landfill. O&M costs include cap maintenance and institutional controls for 30 years.
Costs associated with any potentially necessary property acquisitions related to floodplain
compensation/mitigation have not been included in this FS.

Total capital costs are estimated to be approximately $13,225,000. Total annual O&M costs are estimated to

be approximately $40,000 per year. Based on the EPA guidance, the total present value life cycle cost of
Alternative JM-SO-3 using a discount rate of 7% for 30 years is $13,721,000 (EPA, 2000).
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7.2.2 Nunes Parcel

The detailed analysis of source area soil and waste alternatives is intended to provide sufficient information
to select the appropriate components of the presumptive containment approach for the Nunes Parcel.
Criteria for the analysis of alternatives and the remedy costs are based on existing data and knowledge of
the site.

The waste will be addressed through the presumptive approach, a landfill cap that encompasses the waste
in its current placement. In addition, building structures will be demolished, surrounding soil exceeding
PRGs and ARARs will be consolidated under the cap, along with Pond | sediments.

Any loss of floodplain storage will require compensation/mitigation. For the purposes of this FS, itis
currently assumed that this balance will be performed entirely on site. It may, however, be necessary to
acquire additional property to perform this compensation. Costs for any necessary acquisitions have not
been included in this FS.

Three remedial alternatives for the Nunes Parcel have been retained for detailed analysis. The detailed
analysis of the remedial action alternatives is summarized in Table 7-3 and presented in the following
sections. They are as follows:

e Alternative NP-SO-1: No Action

e Alternative NP-SO-2: RCRA Subtitle D Cap (meeting State Solid Waste ARARSs) of Landfill,
Consolidation, and Institutional Controls

e Alternative NP-SO-3: RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional Controls
7.2.2.1 Alternative NP-SO-1: No Action

The following sections present a detailed analysis of remedial action Alternative NP-SO-1 for source area
soils and waste. Table 7-3 presents a summary of this analysis. This alternative is retained for detailed
analysis as required by the NCP as a baseline for evaluating the remaining alternatives.

Under this alternative, no action would be taken to address soil and waste impacts.

7.2.2.1.1 Overall Protection of Human Health and the Environment

Although the No Action alternative does not incorporate any activities that would present significant
exposure risks to the community, workers, or the environment, it would not reduce existing concentrations of
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contaminants in soil or waste, or provide measures to eliminate or control potential exposure pathways
associated with possible future use of the site. Additionally, this alternative has the potential to allow
contaminants to continue to leach to groundwater and to migrate, potentially impacting downgradient surface
water or other potential receptors. Therefore, the No Action alternative would not achieve soil or waste
RAOs or be protective of human health and the environment.

7.2.2.1.2 Compliance with ARARs

Alternative NP-SO-1 would not comply with state or federal chemical-specific ARARs (see Appendix |, Table
I-6a) for soils or waste because no further action would be taken to control potential exposure pathways or
address contaminant concentrations in soil or waste.

7.2.2.1.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence would not be achieved through the No Action alternative because
existing contaminant concentrations in soil and waste would not be addressed and institutional controls
would not be implemented to eliminate or provide long-term control of potential exposure pathways. This
alternative also has the potential to allow contaminants in soil and waste to leach to groundwater and to
migrate, potentially impacting downgradient surface water or other receptors and could increase the
eventual future capital and O&M expenditures if future remediation is required.

7.2.2.1.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

No treatment is being performed as part of this alternative; therefore, there is no reduction of mobility,
toxicity, or volume due to treatment to evaluate.

7.2.2.1.5 Short-Term Effectiveness

This alternative does not implement any activities and, therefore, would not result in any exposure risks to
the community, workers, or the environment during implementation of the alternative.

7.2.2.1.6 Implementability
The No Action alternative is technically feasible, as no technical implementation is required, and would not
limit or interfere with the ability to perform future remedial actions. However, the No Action alternative is

unlikely to be administratively feasible due to the anticipated lack of monitoring and protection of human
health and the environment.
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7.2.2.1.7 Cost

Table 7-3 and Appendix B present a summary of the present value calculations for Alternative NP-SO-1 and
the detailed cost backup, respectively. There are no capital or O&M costs associated with Alternative NP-
SO-1. Total costs for this alternative are estimated to be approximately $0.

7.2.2.2 Alternative NP-SO-2: RCRA Subtitle D Cap (meeting State Solid Waste ARARs) of Landfill, Consolidation, and
Institutional Controls

The following sections present a detailed analysis of remediation action Alternative NP-SO-2 for soil and
waste. Alternative NP-SO-2 includes a full RCRA Subtitle D cap (which also complies with Rl Solid Waste
Regulations, but not RCRA Subtitle C standards) of the Nunes Parcel and institutional controls. Outside of
the cap area, soil exceeding site-specific cleanup standards, as well as Pond | sediments and the soil
peninsula associated with Pond I, will be excavated and consolidated under the cap. A building and other
small structures on the property will also be removed and disposed of on-site. Mitigation will be carried out,
as required, for environmentally-sensitive areas (wetlands and floodplain) altered. Riverbank restoration,
along with appropriate erosion control measures, will be implemented as well as establishment of long-term
monitoring and institutional controls. A site plan of the remedy is presented on Figure 7-5 and a conceptual
cross-section of the proposed cover system is presented as Figure 7-6.

Table 7-3 presents a summary of this analysis.
7.2.2.2.1 Overall Protection of Human Health and the Environment

Implementation of this alternative has the potential to create short-term exposure risks to the community,
workers, or the environment that would be managed with engineering controls, access restrictions, and
worker training. Capping of the Nunes Parcel (meeting State Solid Waste ARARS) and institutional controls
(i.e., deed restrictions) would generally protect against human and ecological exposure to contaminants in
soil or waste, although the long-term protectiveness is in question because the cap will allow a greater
amount of infiltration through the cap which may permit leaching of landfill contaminants into the
groundwater and river. Because of this, the cap is not fully protective, because it will not meet
protectiveness standards for the landfilling of hazardous waste. As thisis a threshold criterion, Alternative
NP-SO-2 is not considered to be fully protective of human health and the environment.

7.2.2.2.2 Compliance with ARARs
Tables I-7a, b, and ¢ in Appendix | present the chemical-, location-, and action-specific ARARs for

Alternative NP-SO-2, respectively. Compliance with chemical-specific ARARs (see Appendix I, Table |-7a)
is achieved by capping of the Nunes Parcel and by removing or consolidating contaminated material above
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remedial goals in soil outside of the planned cap. 1Cs will prevent activities that will disturb the capped
material. Alternative NP-SO-2 complies with location-specific ARARs (see Appendix |, Table I-7b). The
remedy implementation has the potential to encroach on existing wetlands, and remedial measures will be
designed to mitigate adverse impacts on protected function and achieve no net loss. In addition, remedy
implementation will need to avoid/minimize impacts to the federally-designated 100-year and 500-year
floodplain (see Appendix G for floodplain map). An assessment of impacts to the 500-year floodplain is
required for critical actions, which include siting hazardous waste facilities in a floodplain. Installation of a
cap that can withstand a 500-year storm event may alter areas of 100-year floodplain and state jurisdictional
wetlands, and perimeter land within 50 feet of wetlands. Mitigation measures, as required, will be taken to
compensate for the resource areas altered by the cap.

Alternative NP-SO-3 would not comply with action-specific ARARs (see Appendix |, Table I-7c). As
presented in Section 3.2.2.3, RCRA closure standards are relevant and appropriate based on the wastes
disposed at the site. The cap proposed in this alternative does not comply with RCRA Subtitle C closure
standards.

7.2.2.2.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence would not be fully achieved with Alternative NP-SO-2. The full
RCRA Subtitle D cap of the Nunes Parcel and institutional controls would prevent access to contaminants in
soil and waste but may not prevent the migration of landfill contaminants into groundwater and the river.
Under State requirements, the construction of the RCRA Subtitle D cap includes the installation of a low
permeability cover system to reduce the potential exposure pathway for contaminants in soil to leach to
groundwater while the cap is in place and maintained, although the standards are not a protective as for
hazardous waste landfills. Some flexibility with respect to the variety of shallow rooted native vegetation can
be explored during the design of the final cap.

7.2.2.2.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative NP-SO-2 does not involve treatment processes to reduce contaminant mobility, toxicity, or
volume of contaminants in soil/waste.

7.2.2.2.5 Short-Term Effectiveness

Implementation of this alternative would result in short-term exposure risks to the community and workers
that would be managed with engineering controls, including access restrictions, site-specific Health and
Safety Plans, traffic control plans, and worker training. Installation of the RCRA Subtitle D cap on the Nunes
Parcel could also result in significant impacts to environmental receptors due to removal of trees and
vegetation on the landfill cap area. However, most of these impacts are considered short-term, as
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appropriate shallow rooted native vegetation and ground cover will be applied on the cap and it is further
expected that some areas of the riverbank and floodplain will either be re-vegetated and/or will return to a
natural state on its own in 1 to 10 years. There may be longer-term impacts in areas where armoring is
necessary to protect the cap. Potential impacts to environmental receptors would be managed through
engineering controls. Engineering measures will be used to control potential fugitive dust, surface water
runoff, erosion, and sedimentation during excavation and cap construction. Construction of the RCRA
Subtitle D cap will require transporting cover materials to the site and due to the immediate proximity of the
Providence and Worchester Railroad, coordinated shipments to and from the site conducted by rail may
alleviate some local traffic concerns and emissions both on and within the vicinity of the site. Waste
generated during remedial activities would be managed using approved methods.

7.2.2.2.6 Implementability

Implementation of this alternative is technically and administratively feasible, as the remedial technology is
conventional and proven for these contaminants. Services and materials necessary for implementing the
alternative are readily available. However, implementation will be challenging due to the amount of tree
removal and clearing of vegetation required in order to meet RAOs and the limited access available relative
to the volume of soil and materials that will be brought in to construct the cap. This alternative potentially
offers flexibility with respect to native revegetation. Construction of the cap along the river will complicate
construction, as well as long-term maintenance. Administratively, flood storage capacity mitigation may be
required to account for cap thickness.

7.22.2.7 Cost

Table 7-3 and Appendix B present a summary of the present value calculations for Alternative NP-SO-2 and
the detailed cost backup, respectively. Capital costs include implementation of institutional controls and
construction of a full Subtitle D cap (compliant with RIDEM solid waste regulations) of the landfill. O&M costs
include cap maintenance and institutional controls for 30 years. Costs associated with any potentially
necessary property acquisitions related to floodplain compensation/mitigation have not been included in this
FS.

Total capital costs are estimated to be approximately $4,808,000. Total annual O&M costs are estimated to
be approximately $10,000 per year. Based on the EPA guidance, the total present value life cycle cost of
Alternative NP-SO-2 using a discount rate of 7% for 30 years is $4,932,000 (EPA, 2000).

7.2.2.3 Alternative NP-SO-3: RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional Controls

The following sections present a detailed analysis of remediation action Alternative NP-SO-3 for soil and
waste. Alternative NP-SO-3 includes a full RCRA Subtitle C cap of the Nunes Parcel, as shown on Figure 7-
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5 and Figure 7-7, long-term monitoring, and institutional controls. Outside of the cap area, soil exceeding
site-specific cleanup standards, as well as Pond | sediments and the soil peninsula associated with Pond |,
will be excavated and consolidated under the cap. Mitigation will be carried out, as required, for
environmentally-sensitive areas (wetlands and floodplain) altered. Riverbank restoration, along with
appropriate erosion control measures, will be implemented as well as establishment of institutional controls.

Table 7-3 presents a summary of this analysis.
7.2.2.3.1 Overall Protection of Human Health and the Environment

Implementation of this alternative would potentially result in short-term exposure risks to the community,
workers, or the environment during installation of the RCRA Subtitle C cap; these potential risks would be
managed with engineering controls, access restrictions, and worker training. Installation of the RCRA
Subtitle C cap will place a physical barrier between potential receptors and contaminants in soil and waste to
reduce the potential exposure pathway and the potential for leaching of contaminants in soil to groundwater.
Deed restrictions will be maintained to further reduce potential exposure pathways. Alternative NP-SO-3
would be protective of human health and the environment by permanently storing wastes in a protective
containment facility, thereby eliminating potential exposure pathways.

7.2.2.3.2 Compliance with ARARs

Alternative NP-SO-3 complies with all state and federal chemical, location and action specific ARARs.
Compliance with chemical-specific ARARs (see Appendix |, Table 1-8a) is achieved by capping of the Nunes
Parcel and by removing or consolidating contaminated material above remedial goals in soil outside of the
planned cap. ICs will prevent activities that will disturb the capped material. Alternative NP-SO-3 complies
with location-specific ARARs (see Appendix I, Table I-8b). The remedy implementation has the potential to
encroach on existing wetlands, and remedial measures will be designed to mitigate adverse impacts on
protected function and achieve no net loss. Alternative NP-SO-3 meets federal Clean Water Act standards
to be considered the LEDPA. In addition, remedy implementation will need to avoid/minimize impacts to the
federally-designated floodplain (see Appendix G for floodplain map). An assessment of impacts within the
500-year floodplain is required for critical actions, which include siting hazardous waste facilities in a
floodplain. Installation of a RCRA C compliant cap that can withstand flooding, up to a 500-year storm
event, may alter areas of 100-year floodplain and state jurisdictional wetlands, and perimeter land within 50
feet of wetlands. Mitigation measures, as required, will be taken to compensate for the resource areas
altered by the cap. Alternative NP-SO-3 would comply with action-specific ARARs (see Appendix |, Table I-
8c) during remedy construction and monitoring. In particular, relevant and appropriate hazardous waste
landfill closure standards will be the primary standards used to design, construct and maintain the landfill
cap. Groundwater and water quality monitoring standards will be used to confirm the long-term
protectiveness of the capping alternative.
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7.2.2.3.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence will be achieved through Alternative NP-SO-3. The RCRA Subtitle
C cap reduces the potential exposure pathway and the potential for contaminants in soil to leach to
groundwater while the cap is in place and maintained, although the impacted soil will remain under the cap.
The cap will be constructed to meet performance standards to prevent the release of contaminants during
flooding, up to a 500-year storm event, or through continued erosion by storm water over the long term.

7.2.2.3.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative NP-SO-3 does not involve treatment processes to reduce contaminant mobility, toxicity, or
volume of contaminants in soil/waste.

7.2.2.3.5 Short-Term Effectiveness

Implementation of this alternative would result in short-term exposure risks to the community and workers
that would be managed with engineering controls, including access restrictions, site-specific Health and
Safety Plans, traffic control plans, and worker training. Installation of the RCRA Subtitle C cap on the Nunes
Parcel could also result in significant impacts to environmental receptors due to removal of all trees on the
landfill cap area. However, most of these impacts are considered short-term, as appropriate shallow rooted
native vegetation and ground cover will be applied on the cap, and it is further expected that some areas of
the riverbank and floodplain will either be re-vegetated and/or will return to a natural state on its own in 1 to
10 years. There may be longer-term impacts in areas where armoring is necessary to protect the cap.
Potential impacts to environmental receptors would be managed through engineering controls. Engineering
measures will be used to control potential fugitive dust, surface water runoff, erosion, and sedimentation
during excavation and cap construction. Construction of the RCRA Subtitle C cap will require transporting
more significant volumes of materials to the site, creating potential short term risks to the community due to
truck traffic, and potential risks to the environment from vehicle emissions. However, due to the immediate
proximity of the Providence and Worchester Railroad, coordinated shipments to and from the site conducted
by rail may alleviate some local traffic concerns and minimize emissions both on and within the vicinity of the
site. Waste generated during remedial activities would be managed using approved methods.

7.2.2.3.6 Implementability
Implementation of this alternative is technically and administratively feasible, as the remedial technology is
conventional and proven for these contaminants. Services and materials necessary for implementing the

alternative are readily available. However, implementation will be challenging given the limited access
available relative to the volume of soil and materials that will be brought in to construct the cap.
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Construction of the cap along the river will complicate construction, as well as long-term maintenance.
Administratively, flood storage capacity mitigation may be required to account for the cap thickness.

7.2.2.3.7 Cost

Table 7-3 and Appendix B present a summary of the present value calculations for Alternative NP-SO-3 and
the detailed cost backup, respectively. Capital costs include implementation of institutional controls and
construction of a full RCRA Subtitle C cap of the Nunes Parcel. O&M costs include cap maintenance and
institutional controls for 30 years. Costs associated with any potentially necessary property acquisitions
related to floodplain compensation/mitigation have not been included in this FS.

Total capital costs are estimated to be approximately $5,956,000. Total annual O&M costs are estimated to
be approximately $10,000 per year. Based on the EPA guidance, the total present value life cycle cost of
Alternative NP-SO-3 using a discount rate of 7% for 30 years is $6,080,000 (EPA, 2000).

7.2.3 Unnamed Island

The detailed analysis of source area soil and waste alternatives is intended to provide sufficient information
to select the appropriate remedy for the Unnamed Island. Criteria for the analysis of alternatives and the
remedy costs are based on existing data and knowledge of the site.

Three remedial alternatives for the Unnamed Island have been retained for detailed analysis. The detailed
analysis of the remedial action alternatives is summarized in Table 7-4 and presented in the following
sections. They are as follows:

e Alternative UI-SO-1: No Action

e Alternative UI-SO-2: Remove/Consolidate Surface Waste/Soil (0 to 2 feet) Exceeding PRGs, Geotextile
with Riprap where PRG Exceedances Remain, and Institutional Controls

¢ Alternative UI-SO-3: Remove/Consolidate All Waste/Soil Exceeding PRGs

7.2.3.1 Alternative UI-SO-1: No Action

The following sections present a detailed analysis of remedial action Alternative UI-SO-1 for source area
soils and waste. Table 7-4 presents a summary of this analysis. This alternative is retained for detailed

analysis as required by the NCP as a baseline for evaluating the remaining alternatives.

Under this alternative, no action would be taken to address soil and waste impacts.

EPA ou2 epa draft fs - July 2014

124



f2 ARCADIS

7.2.3.1.1 Overall Protection of Human Health and the Environment

Although the No Action alternative does not incorporate any activities that would present significant
exposure risks to the community, workers, or the environment, it would not reduce existing contaminant
concentrations in soil or waste or provide measures to eliminate or control potential exposure pathways
associated with possible future use of the site. Additionally, this alternative has the potential to allow
contaminants to leach to groundwater and to migrate, potentially impacting downgradient surface water or
other potential receptors. Therefore, the No Action alternative would not achieve soil or waste RAOs and is
not protective of human health and the environment.

7.2.3.1.2 Compliance with ARARs

Alternative UI-SO-1 would not comply with state or federal chemical-specific ARARs (see Appendix |, Table
I-9a) for soils or waste because no further action would be taken to control potential exposure pathways or
address contaminant concentrations in soil or waste. There are no location- or action-specific ARARs for
the No Action alternative.

7.2.3.1.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence would not be achieved through the No Action alternative because
existing contaminant concentrations in soil and waste would not be addressed and institutional controls
would not be implemented to eliminate or provide long-term control of potential exposure pathways. This
alternative also has the potential to allow contaminants in soil and waste to leach to groundwater and to
migrate, potentially impacting downgradient surface water or other receptors and could increase the
eventual future capital and O&M expenditures if future remediation is required.

7.2.3.1.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

No treatment is being performed as part of this alternative; therefore, activities and subsequent evaluation
surrounding reductions in mobility, toxicity, or impacted volume due to treatment processes will not be
implemented.

7.2.3.1.5 Short-Term Effectiveness

This alternative does not implement any activities and, therefore, would not result in any exposure risks to
the community, workers, or the environment during implementation of the alternative.
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7.2.3.1.6 Implementability

The No Action alternative is technically feasible as no technical implementation is required, and would not
limit or interfere with the ability to perform future remedial actions. However, the No Action alternative is
unlikely to be administratively feasible due to the anticipated lack of monitoring and protection of human
health and the environment.

7.23.1.7 Cost

Table 7-4 and Appendix B present a summary of the present value calculations for Alternative UI-SO-1 and
the detailed cost backup, respectively. There are no capital or O&M costs associated with Alternative UI-SO-
1. Total costs for this alternative are estimated to be approximately $0.

7.2.3.2 Alternative UI-SO-2: Remove/Consolidate Surface Waste/Soil (0 to 2 feet) Exceeding PRGs, Geotextile with
Riprap where PRG Exceedances Remain, and Institutional Controls

The following sections present a detailed analysis of remediation action Alternative UI-SO-2 for soil and
waste. As shown on Figure 7-8, Alternative UI-SO-2 includes removal of surface waste and of subsurface
waste and shallow soils (0 to 2 feet bgs) where contaminants exceed PRGs. This material will be
consolidated on-site under one of the two constructed caps. After soil and debris are removed, construction
of a geotextile fabric and overburden stone cover for areas where contaminants exceed PRGs or waste
remains at depths greater than 2 feet bgs and institutional controls would be implemented to help maintain
the remedy. An equal volume of stone/boulders will replace the waste debris removed, so no net flood
compensation would be required. A conceptual cross-section of Alternative UI-SO-2 is presented on Figure
7-9.

Table 7-4 presents a summary of this analysis.
7.2.3.2.1 Overall Protection of Human Health and the Environment

Implementation of this alternative would potentially result in short-term exposure risks to the community,
workers, or the environment that would be managed with engineering controls and worker training. Waste
and contaminants in shallow soils (0 to 2 feet bgs) would be permanently removed for on-site disposal in
one of the landfills to be capped thereby eliminating the potential exposure pathway so long as the capped
landfill is designed, constructed, and maintained in a manner to prevent any release of contaminants in the
event of a flood, up to a 500-year flood event, and protected from further erosion. The construction and
maintenance of a geotextile and riprap cover in areas with PRG exceedances at depths greater than 2 feet
bgs will place a physical barrier between potential receptors and contaminants in soil to reduce the potential
exposure pathway. However, the long-term protectiveness is questionable based on the potential for the

EPA ou2 epa draft fs - July 2014

126



f2 ARCADIS

contaminants to migrate through the barrier, as the cover does not meet RCRA Subtitle C protectiveness
standards. The cover also may not meet flood protection standards, requiring contamination to remain in
place during flooding, up to a 500-year flood event. Therefore, Alternative UI-SO-2 is not considered to be
fully protective of human health and the environment.

7.2.3.2.2 Compliance with Applicable or Relevant and Appropriate Requirements

Tables I-10a, b, and c in Appendix | present the chemical-, location-, and action-specific ARARs for
Alternative UI-SO-2, respectively. Alternative UI-SO-2 will achieve the soil RAOs in soils from 0 to 2 feet
bgs. This alternative will only meet state and federal chemical- and location-specific standards as long as
the cover over remaining soils can withstand flooding, up to a 500-year storm event, without release of
contamination. Based on the cover design, a release during flooding is likely, as there is no impermeable
barrier layer in the cover. Furthermore, as presented in Section 3.2.2.3, RCRA closure standards are
relevant and appropriate based on the wastes disposed at the site. The cover system proposed in this
alternative does not comply with RCRA Subtitle C closure standards, nor meet the design, construction, and
maintenance standards to prevent the release of contaminants either to surface waters (including during
flooding events) and groundwater beyond the compliance boundary for the waste management area.
Therefore, Alternative UI-SO-2 does not meet ARARS.

7.2.3.2.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence may not be achieved through Alternative UI-SO-2 because, based
on the cover design, it is likely that a release from erosional forces over time and/or during flooding would
occur as there is no impermeable barrier layer in the cover. Institutional controls will prevent activities that
will disturb the cover material, and allow recreational, but not residential use. Permanent reduction of
contaminant concentrations in soil will be achieved through excavation of shallow soils (up to 2 ft), which will
eliminate the potential for direct contact with contaminants in soil by a receptor in these areas. The geotextile
and riprap cover in areas with deeper soils will reduce the potential exposure pathway. Periodic
maintenance and long-term monitoring will be required to maintain the required cover and institutional
controls.

7.2.3.2.4 Reduction of Mobility, Toxicity, or Volume Through Treatment
Alternative UI-SO-2 does not involve treatment processes to reduce contaminant mobility, toxicity, or volume

of contaminants in soil/waste, except to the extent that any water generated from the remedial action (i.e.,
from dewatering processes) may be treated before discharge back to the river.
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7.2.3.2.5 Short-Term Effectiveness

Implementation of this alternative will result in short-term exposure risks to the community and workers that
will be managed with engineering controls, including access restrictions, site-specific Health and Safety
Plans, traffic control plans, and worker training. Implementation of this alternative could result in significant
impacts to environmental receptors due to removal of vegetation and trees, likely habitat alternation, and
erosion controls, such as heavy riprap, along the riverbank. However, some of these impacts are considered
short-term, as limited habitat niches are expected to repopulate, and it is further expected that some areas
of the riverbank and floodplain will either be re-vegetated with native species and/or will return to a natural
state on its own in 1 to 10 years. There may be longer-term impacts or an alternation of habitat in areas with
rip rap covering. Potential impacts to environmental receptors would be managed through engineering
controls. Engineering measures will be used to control potential fugitive dust, surface water runoff, erosion,
and sedimentation during excavation and cover construction. Waste generated during remedial activities
would be managed using approved methods.

7.2.3.2.6 Implementability

Implementation of this alternative is both technically and administratively feasible, as the remedial
technology is conventional and proven for these contaminants. Services and materials necessary for
implementing the alternative are readily available. However, implementation will be challenging, as
transportation of soils off the Unnamed Island and materials onto the Unnamed Island will require crossing a
flood-prone river with heavy equipment and trucks. As the Unnamed Island is also subject to flooding,
remedial activities will need to be conducted during periods where flooding is least likely to occur. The
greater the volume of material requiring excavation and the larger the excavation, the longer the duration of
the remedial activities and the more uncertainty there will be in the implementability of the remedy. There
are also significant implementability issues with the use of the cover system within the floodplain to contain
site contamination/debris below 2 feet.

7.2.3.2.7 Cost

Table 7-4 and Appendix B present a summary of the present value calculations for Alternative UI-SO-2 and
the detailed cost backup, respectively. Capital costs include implementation of institutional controls, soll
excavation, and construction of geotextile and riprap cover. O&M costs include cover maintenance and
institutional controls for 30 years.

Total capital costs are estimated to be approximately $4,312,000. Total annual O&M costs are estimated to

be approximately $5,000 per year. Based on the EPA guidance, the total present value life cycle cost of
Alternative UI-SO-2 using a discount rate of 7% for 30 years is $4,374,000 (EPA, 2000).
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7.2.3.3 Alternative UI-SO-3: Remove/Consolidate All Waste/Soil Exceeding PRGs

The following sections present a detailed analysis of remediation action Alternative UI-SO-3 for soil and
waste. As shown on Figure 7-10, Alternative UI-SO-3 includes removal of all surface and buried waste and
of soils where contaminants exceed PRGs (estimated to be up to 12 feet bgs) for on-site consolidation in
one of the landfills to be capped. Although further pre-design sampling will be required, preliminary
estimates are that 36,000 cy of soil and 40,000 cy of waste will require exaction and consolidation. A
conceptual cross-section of Alternative UI-SO-3 is presented as Figure 7-11.

Table 7-4 presents a summary of this analysis.
7.2.3.3.1 Overall Protection of Human Health and the Environment

Implementation of this alternative would potentially result in short-term exposure risks to the community,
workers, or the environment that would be managed with engineering controls and worker training. All
waste and contaminants in soils would be removed, which would eliminate the potential exposure pathways.
Therefore, Alternative UI-SO-3 would be protective of the environment by removing contaminant mass and
meet RAOs once implemented.

7.2.3.3.2 Compliance with ARARs

Tables I-11a, b, and c in Appendix | present the chemical-, location-, and action-specific ARARs for
Alternative UI-SO-3, respectively. This alternative complies with federal and state chemical, location and
action specific ARARs. Alternative UI-SO-3 will achieve the soil and waste RAOs and chemical-specific
ARARSs by removing all contaminants that exceed risk levels established under state and federal standards
and consolidating the material on-site under one of the landfill caps. This alternative would comply with
location-specific ARARs by addressing impact on wetlands, floodplain, and fish and wildlife habitat through
planning and decision-making regarding remedial alternatives and by taking mitigation measures, as
required, to compensate for the resource areas altered by the excavation and cover expansion (at Nunes
Parcel). Alternative UI-SO-3 meets federal Clean Water Act standards to be considered the LEDPA. The
remedy will be designed and implemented in compliance with action-specific ARARS, in particular, standards
for the handling of wastes and hazardous waste closure requirements.

7.2.3.3.3 Long-Term Effectiveness and Permanence
Long-term effectiveness and permanence will be achieved through Alternative UI-SO-3. Permanent
elimination of contaminant concentrations in soil will be achieved through excavation of all soils exceeding

PRGs and consolidating all waste into one of the on-site landfills to be capped, as long as the landfill is
capped in a manner to withstand flooding and is protected from erosional forces over the long term.
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7.2.3.3.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative UI-SO-3 does not involve treatment processes to reduce contaminant mobility, toxicity, or volume
of contaminants in soil/waste, except to the extent that any water generated from the remedial action (i.e.,
from dewatering processes) may be treated before discharge.

7.2.3.3.5 Short-Term Effectiveness

Implementation of this alternative will result in short-term exposure risks to the community and workers that
will be managed with engineering controls, including access restrictions, site-specific Health and Safety
Plans, traffic control plans, and worker training. Implementation of this alternative could result in significant
impacts to environmental receptors due to removal of vegetation and trees and erosion controls along the
riverbank. Alteration of some riverine habitat is a potential outcome. However, these impacts are considered
short-term, as appropriate habitat niches are expected to repopulate. It is further expected that some areas
of the riverbank and floodplain will be re-vegetated with native species and/or will return to a natural state on
its own in 1 to 10 years. Potential impacts to environmental receptors would be managed through
engineering controls. Engineering measures will be used to control potential fugitive dust, surface water
runoff, erosion, and sedimentation during excavation. Waste generated during remedial activities would be
managed using approved methods.

7.2.3.3.6 Implementability

Implementation of this alternative is both technically and administratively feasible, as the remedial
technology is conventional and proven for these contaminants. Services and materials necessary for
implementing the alternative are readily available. However, implementation will be challenging, as
transportation of soils off the Unnamed Island will require crossing a flood-prone river with heavy equipment
and trucks. As the Unnamed Island is also subject to flooding, remedy activities will need to be conducted
during periods where flooding is least likely to occur. The greater the volume of material requiring excavation
and the larger the excavation, the longer the duration of the remedy activities and the more uncertainty there
will be in the implementability of the remedy. The lack of detailed information on the total volume of waste
and impacted soil reduces the implementability of this remedy.

7.2.3.3.7 Cost
Table 7-4 and Appendix B present a summary of the present value calculations for Alternative UI-SO-3 and

the detailed cost backup, respectively. Capital costs include soil excavation and waste removal. There are
no O&M costs.
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Total capital costs are estimated to be approximately $6,136,000. Based on the EPA guidance, the total
present value life cycle cost of Alternative UI-SO-3 using a discount rate of 7% for 30 years is $6,136,000
(EPA, 2000).

7.3 Sediment Remedial Alternatives

The detailed analysis of pond sediment alternatives is intended to provide sufficient information to select the
appropriate remedy. Ponds with sediment exceeding RAOs are shown on Figure 3-4. Criteria for the
analysis of alternatives and the remedy costs are based on existing data and knowledge of the site. Note
that sediments in Pond N and Pond | have been included as part of the presumptive approach actions for
J.M. Mills Landfill and Nunes Parcel, respectively. The following evaluation applies to the Ponds on
Unnamed Island (Ponds A, D, and E).

Four remedial alternatives for the pond sediments have been retained for detailed analysis. The detailed
analysis of the remedial action alternatives is summarized in Table 7-5 and presented in the following
sections. They are as follows:

e Alternative SE-1: No Action

e Alternative SE-2: Remove/Consolidate Sediment Exceeding PRGs

e Alternative SE-3: Remove/Consolidate Sediment (1 foot) with Subaqueous Cover where PRG
Exceedances Remain, Institutional Controls

e Alternative SE-4: Subaqueous Cover (No Sediment Removal) with Institutional Controls

7.3.1 Alternative SE-1: No Action

The following sections present a detailed analysis of remedial action Alternative SE-1 for pond sediments.
Table 7-5 presents a summary of this analysis. This alternative is retained for detailed analysis as required
by the NCP as a baseline for evaluating the remaining alternatives.

Under this alternative, no action would be taken to address sediment impacts.

7.3.1.1 Overall Protection of Human Health and the Environment

Although the No Action alternative does not incorporate any activities that would present significant

exposure risks to the community, workers, or the environment, it would not reduce existing contaminant
concentrations in sediments or provide measures to eliminate or control potential exposure pathways
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associated with possible future use of the site. The No Action alternative would not achieve sediment RAOs
and is not protective of human health and the environment.

7.3.1.2 Compliance with ARARs
Alternative SE-1 would not comply with chemical-specific ARARs/TBCs (see Appendix |, Table I-12a) for
sediments because no further action would be taken to control potential exposure pathways or address

contaminant concentrations in sediment. There are no location- or action-specific ARARs for the No Action
alternative.

7.3.1.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence would not be achieved through the No Action alternative because
existing contaminant concentrations in sediments would not be addressed and institutional controls would
not be implemented to eliminate or provide long-term control of potential exposure pathways.

7.3.1.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

No treatment is being performed as part of this alternative; therefore, activities and subsequent evaluation
surrounding reductions in mobility, toxicity, or impacted volume due to treatment processes will not be
implemented.

7.3.1.5 Short-Term Effectiveness

This alternative does not implement any activities and, therefore, would not result in any exposure risks to
the community, workers, or the environment during implementation of the alternative.

7.3.1.6 Implementability

The No Action alternative is technically feasible, as no technical implementation is required, and would not
limit or interfere with the ability to perform future remedial actions. However, the No Action alternative is
unlikely to be administratively feasible due to the anticipated lack of monitoring and protection of the
environment.

7.3.1.7 Cost

Table 7-5 and Appendix B present a summary of the present value calculations for Alternative SE-1 and the

detailed cost backup, respectively. There are no capital or O&M costs associated with Alternative SE-1.
Total costs for this alternative are estimated to be approximately $0.
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7.3.2 Alternative SE-2: Remove/Consolidate Sediment Exceeding PRGs

The following sections present a detailed analysis of remediation action Alternative SE-2 for sediments. As
shown on Figure 7-12, Alternative SE-2 includes removal of all sediments containing contaminants above
the PRGs, dewatering of sediment, treatment of water generated from dewatering prior to a discharge
location, and on-site consolidation at one of the landfills to be capped. Although pre-design testing
(horizontal and vertical sediment characterization) will be required to confirm volumes, initial estimates are
for removal of sediments to a depth of 2 feet over an area of approximately 5.4 acres (4.7 of which are in
Pond A, the remainder in Ponds D and E), resulting in an approximate volume of 17,400 cubic yards. The 2
foot excavation depth was selected for costing purposes under the assumption that this constitutes an
average depth over the several pond sediment areas exceeding PRGs. However, it is possible, due to the
alleged site operations which included several dredging and filling operations on the island, and re-mixing
and further deposition occurring over time, that the depth of the contaminated sediment may vary and could
be deeper than 2 feet in several locations. Additional data collection would be required during design to
establish excavation depths.

Table 7-5 presents a summary of this analysis.
7.3.2.1 Overall Protection of Human Health and the Environment

Implementation of this alternative would potentially result in short-term exposure risks to the community,
workers, or the environment that would be managed with engineering controls and worker training.
Contaminants in sediments will be permanently removed, which will eliminate the potential exposure
pathway to this media. Therefore, Alternative SE-2 would be protective of human health and the
environment by removing contaminant mass for on-site consolidation at one of the landfills to be capped
thereby eliminating potential exposure pathways if the capped landfill is capped in a manner to withstand a
flooding event and protected from erosion.

7.3.2.2 Compliance with ARARs

Tables I-13a, b, and c in Appendix | present the chemical-, location-, and action-specific ARARs for
Alternative SE-2, respectively. This alternative would prevent exposure to sediment contaminants which
contribute to a calculated ecological risk by removing all contaminated sediments that exceed PRGs.
Remedial measures will be designed to mitigate adverse impacts on protected wetland function and achieve
no net loss. In addition, remedy implementation will need to minimize impacts within the federally-designated
100-year and 500-year floodplain (see Appendix G for floodplain map). An assessment of impacts to the
500-year floodplain is required for critical actions, which include siting hazardous waste facilities (the onsite
landfills which will contain the sediments) in a floodplain. Mitigation measures, as required, will be taken to
compensate for the resource areas altered by cap expansion performed to accommodate the sediment.
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The removal would be performed in compliance with appropriate location- and action-specific ARARS,
including standards for dredging and the testing/treatment of any water generated from the dewatering
process prior to discharge. Therefore, Alternative SE-2 would comply with state and federal chemical-,
location- and action-specific ARARS.

7.3.2.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence will be achieved through Alternative SE-2. Permanent reduction of
contaminant concentrations in sediment will be achieved through excavation, which will eliminate the
potential for direct contact with contaminants in sediment by a receptor and consolidation in capped
landfill(s).

7.3.2.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative SE-2 does not involve treatment processes to reduce contaminant mobility, toxicity, or volume of
contaminants in sediment, except for the potential treatment of water generated by dewatering prior to
discharge and any potential addition of bulking agents to the sediments prior to consolidation under the
landfill cap(s).

7.3.2.5 Short-Term Effectiveness

Implementation of this alternative will result in short-term exposure risks to the community and workers that
will be managed with engineering controls and worker training. Implementation of this alternative could result
in significant impacts to environmental receptors due to removal of trees and brush near the excavation
areas and likely suspension of sediment within the ponds. Potential impacts to environmental receptors
would be managed through engineering controls. No O&M activities would be needed once sediment
removal is complete. No statutory 5-year review would be needed. Waste generated during remedial
activities would be managed using approved methods.

7.3.2.6 Implementability

Implementation of this alternative is both technically and administratively feasible, as the remedial
technology is conventional and proven for these contaminants and services and materials necessary for
implementing the alternative are readily available. However, implementation will be challenging, as
excavation and transportation of sediments from the Unnamed Island will require crossing a flood-prone
river with heavy equipment and trucks. As the Unnamed Island is also subject to flooding, remedial activities
will need to be conducted during periods where flooding is least likely to occur. The greater the volume of
material requiring removal, the longer the duration of the remedial activities and the more uncertainty there
will be with the implementability of the remedy.
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7.3.2.7 Cost

Table 7-5 and Appendix B present a summary of the present value calculations for Alternative SE-2 and the
detailed cost backup, respectively. Capital costs include sediment removal. Once sediment removal is
complete, the RAOs have been met and no O&M is needed.

Total capital costs are estimated to be approximately $8,120,000. Based on the EPA guidance, the total
present value life cycle cost of Alternative SE-2 using a discount rate of 7% for 30 years is $8,120,000 (EPA,
2000).

7.3.3 Alternative SE-3: Remove/Consolidate Sediment (1 foot) with Subaqueous Cover where PRG Exceedances
Remain, Institutional Controls

The following sections present a detailed analysis of remediation action Alternative SE-3 for sediment. As
shown on Figure 7-13, Alternative SE-3 includes excavation of sediment (0-1 ft) exceeding ecological PRGs
(approx. 8,700 cu. yds.), dewatering of excavated sediments with potential treatment of the water generated
prior to discharge, placement of a subaqueous cover comprised of sediment/substrate engineered with
amendments, as necessary, to limit migration of any remaining contaminants in areas where PRG
exceedances remain, consolidation in one of the on-site landfills to be capped, long-term monitoring and
institutional controls. Horizontal and vertical sediment characterization in the ponds would be performed
during pre-design to further define contamination extents. If the difference in dredged volume is relatively
small, additional dredging could be performed to reduce or potentially eliminate the need for a subaqueous
cover and future maintenance. Additional studies would be performed during pre-design to evaluate the
hydrodynamics of the ponds, as this information would be utilized during subaqueous cover design.

Table 7-5 presents a summary of this analysis.
7.3.3.1 Overall Protection of Human Health and the Environment

Implementation of this alternative would potentially result in short-term exposure risks to the community,
workers, or the environment that would be managed with engineering controls and worker training.
Contaminants in the top one foot of sediments would be removed, which would eliminate the potential
exposure pathway in these areas. The construction and maintenance of a subaqueous cover in areas
where PRG exceedances are not fully removed will place a physical barrier between potential receptors and
contaminants in sediment to reduce the potential exposure pathway. Additional supplements may be added
to the cap material, to be determined as part of the remedial design, to enhance the barrier to further prevent
contaminant migration. Deed restrictions will be implemented to assist in maintaining the remedy.

Therefore, Alternative SE-3 would be protective of human health and the environment by reducing potential
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exposure pathways as long as both the subaqueous cover (for remaining sediment) and landfill caps can
prevent future erosion or washout of contaminated material during flooding, up to a 500-year flood event.

7.3.3.2 Compliance with ARARs

Tables I-14a, b, and c in Appendix | present the chemical-, location-, and action-specific ARARs for
Alternative SE-3, respectively. This alternative would prevent exposure to sediment contaminants which
contribute to a calculated ecological risk by removing the top foot of contaminated sediments that exceed
PRGs, dewatering, treatment of water generated prior to discharge, disposing of the sediment in one of the
on-site landfills to be capped and adding a foot of clean material over remaining deeper contaminated
sediments. The subaqueous cover would be comprised of sediment/substrate engineered with
amendments, as necessary, to limit migration of any remaining contaminants in areas where PRG
exceedances remain. Remedial measures will be designed to mitigate adverse impacts on protected
wetland function and achieve no net loss. Alternative SE-3 meets federal Clean Water Act standards to be
determined to be the LEDPA. In addition, remedy implementation will need to minimize impacts within the
federally-designated 100-year and 500-year floodplain (see Appendix G for floodplain map). An assessment
of impacts to the 500-year floodplain is required for critical actions, which include siting hazardous waste
facilities (the onsite landfills which will contain the sediments) in a floodplain. Mitigation measures, as
required, will be taken to compensate for the resource areas altered by cap expansion performed to
accommodate the sediment. The remedial actions would be performed in compliance with appropriate
location- and action-specific ARARS, including standards for wetland dredging/filling and the
testing/treatment of any water generated from the dewatering process prior to discharge. Therefore,
Alternative SE-3 will comply with chemical, location-, and action-specific ARARS.

7.3.3.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence is expected to be achieved through Alternative SE-3. Permanent
reduction of contaminant concentrations in the surface sediment is expected to be achieved through
excavation, which is expected to eliminate the potential for direct contact with contaminants in sediment by a
receptor in these areas. The clean fill cover in areas where sediments with contaminants exceeding PRGs
are not completely removed is expected to reduce the potential exposure pathway. Similar to other cover
systems, long-term monitoring and routine maintenance will be periodically required. In addition, the use of
amendments along with standard cover materials will be evaluated during the remedial design phase to
determine if protectiveness (related to future potential erosion) can be improved in a cost-effective manner.
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7.3.3.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative SE-3 does not involve treatment processes to reduce contaminant mobility, toxicity, or volume of
contaminants in sediment, except for any treatment of dewatering water and the addition of any bulking
agents to the dredged sediment prior to consolidation under the cap(s).

7.3.3.5 Short-Term Effectiveness

Implementation of this alternative will result in short-term exposure risks to the community and workers,
which will be managed with engineering controls and worker training. Implementation of this alternative
could result in significant impacts to environmental receptors due to removal of trees and brush near the
excavation areas and likely suspension of sediment within the ponds. Potential impacts to environmental
receptors would be managed through engineering controls. Waste generated during remedial activities
would be managed using approved methods.

7.3.3.6 Implementability

Implementation of this alternative is both technically and administratively feasible, as the remedial
technology is conventional and proven for these contaminants. Services and materials necessary for
implementing the alternative are readily available. However, implementation will be challenging, as
excavation and transportation of sediments from the Unnamed Island and materials onto the Unnamed
Island will require crossing a flood-prone river with heavy equipment and trucks. As the Unnamed Island is
also subject to flooding, remedial activities will need to be conducted during periods where flooding is least
likely to occur. The greater the volume of material requiring removal and transport to the Unnamed Island,
the longer the duration of the remedial activities and the more uncertainty there will be with the
implementability of the remedy. Placement of the cover materials will also be difficult, but can be managed
using the proper equipment and procedures. Use of amendments in the subaqueous cover, if determined to
be cost-effective, may reduce challenges associated with cover maintenance.

7.3.3.7 Cost

Table 7-5 and Appendix B present a summary of the present value calculations for Alternative SE-3 and the
detailed cost backup, respectively. Capital costs include implementation of institutional controls, sediment
removal, and placement of a clean fill subaqueous cover. O&M costs include cover maintenance and
institutional controls for 30 years.

Total capital costs are estimated to be approximately $5,103,000. Total annual O&M costs are estimated to

be approximately $50,000 per year. Based on the EPA guidance, the total present value life cycle cost of
Alternative SE-3 using a discount rate of 7% for 30 years is $5,804,000 (EPA, 2000).
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7.3.4 Alternative SE-4: Subaqueous Cover (No Sediment Removal) with Institutional Controls

The following sections present a detailed analysis of remediation action Alternative SE-4 for sediments. As
shown on Figure 7-14, Alternative SE-4 includes placement of a subaqueous cover comprised of
sediment/substrate engineered with amendments, as necessary, to limit migration of contaminants in areas
of PRG exceedances as well as institutional controls to assist in maintaining the remedy. Additional studies
would be performed during pre-design to evaluate the hydrodynamics of the ponds, as this information
would be utilized during subagueous cover design.

Table 7-5 presents a summary of this analysis.
7.3.4.1 Overall Protection of Human Health and the Environment
Implementation of this alternative would potentially result in short-term exposure risks to the community,

workers, or the environment that would be managed with engineering controls and worker training. The
construction and maintenance of a subaqueous cover in areas with PRG exceedances will place a physical

barrier between potential receptors and contaminants in sediment to reduce the potential exposure pathway.

Deed restrictions will be implemented to assist in maintaining the remedy. Therefore, Alternative SE-4
would be protective of human health and the environment by reducing potential exposure pathways if the
subaqueous cover (including amendments, if necessary) can prevent future erosion or washout of
contaminated material during flooding, up to a 500-year flood event.

7.3.4.2 Compliance with ARARs

Tables I-15a, b, and c in Appendix | present the chemical-, location-, and action-specific ARARs for
Alternative SE-4, respectively. This alternative would prevent exposure to sediment contaminants which
contribute to a calculated ecological risk by placing a one-foot subaqueous cover over contaminated
sediments. The subaqueous cover would be comprised of sediment/substrate engineered with
amendments, as necessary, to limit migration of covered contaminants in the event flooding, up to a 500-
year flood event. Remedial measures will be designed to mitigate adverse impacts on protected wetland
function and achieve no net loss. In addition, remedy implementation will need to minimize impacts within
the federally-designated 100-year and 500-year floodplain (see Appendix G for floodplain map). Mitigation
measures, as required, will be taken to compensate for the resource areas and any flood storage capacity
altered by the remedy. The remedial actions would be performed in compliance with appropriate regulatory
requirements. Therefore, Alternative SE-4 will comply with chemical, location-, and action-specific ARARS.
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7.3.4.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence is expected to be achieved through Alternative SE-4. The
subaqueous cover is expected to reduce the potential exposure pathway while the cover is in place and
maintained, although the impacted sediments will stay in place. Similar to other cover systems, routine
maintenance will be periodically required. In addition, the use of amendments along with standard cover
materials will be evaluated during the remedial design phase to determine if protectiveness (related to future
potential erosion) can be improved in a cost-effective manner.

7.3.4.4 Reduction of Mobility, Toxicity, or Volume Through Treatment

Alternative SE-4 does not involve treatment processes to reduce contaminant mobility, toxicity, or volume of
contaminants in sediment.

7.3.4.5 Short-Term Effectiveness

Implementation of this alternative will result in short-term exposure risks to the community, environment, and
workers that will be managed with engineering controls and worker training. Engineering measures will be
used to control potential fugitive dust, surface water runoff, erosion, and sedimentation during cover
construction. Waste generated during remedial activities would be managed using approved methods.
There is the potential for loss of ecological habitat in shallower zones when placing the cover without prior
excavation (the cover may extend above the waterline). Any reduction in flood storage capacity due to the
use of cover materials will be mitigated elsewhere on site.

7.3.4.6 Implementability

Implementation of this alternative is both technically and administratively feasible, as the remedial
technology is conventional and proven for these contaminants. Services and materials necessary for
implementing the alternative are readily available. However, implementation will be challenging, as
transportation of materials onto the Unnamed Island will require crossing a flood-prone river with heavy
equipment and trucks. Use of amendments in the subaqueous cover, if determined to be cost-effective, may
reduce challenges associated with cover maintenance.

7.3.4.7 Cost
Table 7-5 and Appendix B present a summary of the present value calculations for Alternative SE-4 and the

detailed cost backup, respectively. Capital costs include implementation of institutional controls and
placement of a subaqueous cover. O&M costs include cover maintenance and institutional controls for 30
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years. Costs associated with any potentially necessary property acquisitions related to flood storage
compensation/mitigation have not been included in this FS.

Total capital costs are estimated to be approximately $2,883,000. Total annual O&M costs are estimated to
be approximately $50,000 per year. Based on the EPA guidance, the total present value life cycle cost of
Alternative SE-4 using a discount rate of 7% for 30 years is $3,584,000 (EPA, 2000).

8. Comparative Analysis of Alternatives
The development of remedial action alternatives has followed the process below:
¢ Identification of RAOs and requirements for remediation (Section 3).

¢ Identification and screening of applicable technologies and formulation of remedial action alternatives for
groundwater, source area soils and waste, and sediments (Sections 4 through 6).

¢ Individual analysis of remedial action alternatives for groundwater, source area soils and waste, and
sediments (Section 7).

The identification of and selection of the preferred remedial action alternative are based on consideration of
the major trade-offs among the alternatives in terms of the nine evaluation criteria. The EPA has categorized
the evaluation criteria into three groups:

e Threshold Criteria — The selected remedial action alternative must be protective of human health and
the environment and comply with ARARs. Therefore, the EPA has designated overall protection of
human health and the environment and compliance with ARARSs as the two threshold criteria. Absent an
appropriate case for a waiver of some ARARS, an alternative must meet both criteria to be eligible for
selection as the remedial action alternative.

e Balancing Criteria — The five primary balancing criteria are long-term effectiveness and permanence;
reduction of toxicity, mobility, or volume through treatment; short-term effectiveness; implementability;
and cost. This balancing provides a preliminary assessment of the maximum extent to which permanent
solutions and treatment can be used practicably in a cost-effective manner. The alternative that is
protective of human health and the environment, complies with the ARARs, and affords the most
favorable balancing criteria is identified as the preferred remedial action alternative.
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e Modifying Criteria — State and community acceptance are factored into a final evaluation that determines
which remedial action alternatives are acceptable. As stated at the beginning of Section 7, state and
community acceptance will be addressed after comments to this FS have been received.

A comparative analysis of the remedial action alternatives for groundwater, source area soils and waste, and
pond sediments are presented using the threshold and balancing evaluation criteria in Sections 8.1 through
8.3.

8.1 Comparative Analysis of Remedial Alternatives for Groundwater

A summary of the individual analysis of the groundwater remedial action alternatives is presented in Table 8-
1. This section provides a comparative analysis of the expected performance of each alternative relative to
the other alternatives to identify their respective advantages and disadvantages.

8.1.1 Overall Protection of Human Health and the Environment

Alternative GW-1 is not protective because it does not address risks posed by contaminated groundwater
within the OU. Alternative GW-1 will not provide measures to eliminate or control potential migration of
contaminants in groundwater. Alternative GW-2 will achieve the RAOs identified for groundwater once ICs
are established and a groundwater monitoring plan is implemented. Alternative GW-2 is protective of
human health and the environment by limiting potential exposure pathways through the implementation of
institutional controls and by ensuring contaminated groundwater from the Site does not migrate beyond the
compliance boundary for the waste management area or into the river at levels which would exceed
performance standards identified in the ROD.

8.1.2 Compliance with ARARs

Alternative GW-1 does not meet ARARSs or risk-based standards for addressing contaminated groundwater
because no action would be taken to control potential exposure pathways or address contaminant
concentrations in groundwater consistent with the requirements of the Safe Drinking Water Act Maximum
Contaminant Levels and the Rhode Island Rules and Regulations for the Investigation and Remediation of
Hazardous Material Releases. Alternative GW-2 meets all ARARs requirements through ICs and long-term
monitoring. ARARs and risk-based Performance Standards will be used to ensure that groundwater
contamination is not migrating beyond the compliance boundary for the waste management area or into the
river at levels which would exceed performance standards to be identified in the ROD. ICs within the
compliance boundary of the waste management area established for the soil remedy will prevent use of
contaminated groundwater that exceeds PSs.
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8.1.3 Long-Term Effectiveness and Permanence

Alternative GW-1 would provide the least long-term effectiveness because there would be no controls to limit
potential exposure to contaminants in groundwater or monitoring to indicate when PSs have been reached.
Alternative GW-2 will be more effective than Alternative GW-1 because institutional controls will limit
potential exposure to contaminants in groundwater and site-wide groundwater monitoring will verify when
Performance Standards are not being exceeded outside of the compliance boundary and in the river.

8.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment
Neither of the alternatives involves treatment processes.
8.1.5 Short-Term Effectiveness

Alternative GW-1 is the most effective at attaining short-term results with minimal risks, as there would not
be any activities to implement and, therefore, no potential exposure risks. Alternative GW-2 would
permanently require limited activities (long-term groundwater monitoring), which would result in minor short-
term exposure risks to workers, the community, or the environment. These activities would be managed
through engineering controls and worker training.

8.1.6 Implementability

Alternative GW-1 requires no implementation and involves no O&M. Alternative GW-2 is also highly
implementable, although there may be administrative impediments with establishing ICs on buffer zone
properties surrounding the OU. For evaluation purposes, it is assumed that O&M will be required for up to
30 years.

Alternative GW-1 is unlikely to be administratively feasible because there will be no controls on potential
exposure pathways or monitoring of contaminant concentrations in groundwater. Alternative GW-2 is
administratively feasible because potential exposure pathways will be limited and groundwater
concentrations will be monitored.

8.1.7 Cost

Alternative GW-1, with no cost, is the most economical option. Alternative GW-2, estimated to cost
$671,000, is still economical, with monitoring costs spread over 30 years.
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8.2 Comparative Analysis of Remedial Alternatives for Source Areas
8.2.1 J.M. Mills Landfill

A summary of the individual analysis of the source area remedial action alternatives for the J.M. Mills Landfill
is presented in Table 8-2. This section provides a comparative analysis of the expected performance of each
alternative relative to the other alternatives to identify their respective advantages and disadvantages.

8.2.1.1 Overall Protection of Human Health and the Environment

The HHRA presumed that the J.M. Mills Landfill will be capped to eliminate exposure to the contaminant-
impacted waste in these areas. Physical hazards associated with debris fields were also noted that are
required to be addressed under landfill closure standards. In addition, the BERA indicated potential
ecological risks to birds exposed to floodplain soils near the J.M. Mills Landfill. Alternative JM-SO-1 is not
protective as no action would be taken to control exposure to or reduce concentrations in landfill waste,
debris fields, and floodplain soils. JM-SO-2 is protective since it addresses current and potential future
exposure risks through restricting exposure to landfill waste and other contaminated media (through
consolidation, containment and institutional controls). Only alternative JM-SO-2, which includes a RCRA
Subtitle C cap over the entire J.M. Mills Landfill, will be fully protective of human health and the environment
by placing a physical barrier between potential receptors and contaminated materials in soil and waste,
reducing the infiltration and the potential for leaching of contaminants in soil to groundwater, fully addressing
potential landfill gas releases, and ensuring that contamination is not eroded or washed out of the J.M. Mills
Landfill during any flood, up to a 500-year event. JM-SO-3 is not protective because it does not establish a
completely protective physical barrier between potential receptors and contaminated materials in soil and
waste, does not fully reduce the infiltration and the potential for leaching of contaminants in soil to
groundwater, does not fully address potential landfill gas releases, and does not ensure that contamination
is not eroded or washed out of the J.M. Mills Landfill during any flood, up to a 500-year event.

8.2.1.2 Compliance with Applicable or Relevant and Appropriate Requirements

Alternative JM-SO-1, No Action, will not meet state or federal ARARS related to addressing site risks or
cleanup standards because no action would be taken to control potential exposure pathways or address
contaminant concentrations in soil or waste. Alternative JM-SO-2 will fully meet all landfill state and federal
closure ARARSs, as well as all other chemical, location, and action-specific ARARs standards by capping of
the J.M. Mills Landfill (RCRA Subtitle C cap on entire landfill) and by removing or consolidating
contaminated material above remedial goals in soil along the riverbank and floodplain. Alternative JM-SO-3
(hybrid cap) does not fully meet chemical-specific, location-specific, or action-specific ARARSs, because the
soil portion of the cap may not prevent the release of contaminants in the event of a flood, up to a 500-year
storm event that would alter areas of floodplains and state and federal jurisdictional wetlands. Further, the
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soil portion of the cap does not meet Rhode Island closure standards and does not comply with RCRA
Subtitle C standards throughout the entirety of the cap. The proposed cover also will not allow for landfill
gas control standards to be achieved. As aresult, Alternative JM-SO-2 is the only alternative that can be
designed and implemented to comply with applicable state and federal ARARSs. In addition, Alternative JM-
SO-2 meets federal Clean Water Act standards to be determined to be the Least Environmentally Damaging
Practicable Alternative, because it provides the best balance of addressing contaminated soil/debris within
and adjacent to wetlands and waterways with minimizing both temporary and permanent alteration of
wetlands and aquatic habitats on site. Alternative JIM-SO-2 will also meet TSCA regulatory standards by
addressing soils contaminated with PCBs in order to control risk of injury to health or the environment,
through excavation of soil exceeding 10 parts-per-million (ppm) and consolidation under the constructed
caps.

8.2.1.3 Long-Term Effectiveness and Permanence

Alternative JM-SO-1 would provide the least long-term effectiveness because there would be no controls to
limit exposure to contaminants in soil or waste. Alternative JM-SO-2 is the only alternative that will address
risks associated with hazardous waste and hazardous substance disposal by installation of a full RCRA
Subtitle C cap which places a physical barrier between potential receptors and contaminated materials in
soil and waste over the entire source area, further reduces the infiltration and the potential for leaching of
contaminants in soil to groundwater, addresses landfill gas releases, and ensures that contamination is not
eroded or washed out along the side slopes of the J.M. Mills Landfill during a flood, up to a 500-year storm
event. Alternative JM-SO-2 will be protective of the environment by containing the contaminant mass and
eliminating potential exposure pathways. While both Alternatives JM-SO-2 and JM-SO-3 implement deed
restrictions to control land use to further protect the integrity of the cap, unlike Alternative JM-SO-2, long-
term effectiveness and permanence will not be achieved through Alternative JM-SO-3 because the soil
portion of the cap does not meet RCRA Subtitle C performance standards, and may not prevent the release
of contaminants in the event of a flood, up to a 500-year storm event or through continued erosion of the
side slopes (if not properly maintained) over the long term.

8.2.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

None of the alternatives involve treatment processes.

8.2.1.5 Short-Term Effectiveness

No short-term impacts to the local community, on-site remedial workers or the environment will occur under

Alternative JM-SO-1. The soil removal activities in the active remedial alternatives (JM-SO-2 and JM-SO-3)
are the same and, therefore, the short-term exposure risks to workers, the community, or the environment
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from soil removal are equal for these alternatives. The soil remaoval activities will be managed through
engineering controls and worker training.

Both of the remaining presumptive approach alternatives (JM-SO-2 and JM-SO-3) include removal of all
trees, clearing and grubbing of the vegetation, and extensive regrading of the J.M. Mills Landfill prior to
construction of a cap and the areas of the riverbank and floodplain where soil removal will occur that will
create short-term exposure risks to workers, the community, or the environment. During implementation,
engineering measures will be used to restrict access, control potential air emissions, fugitive dust, or surface
water runoff. Comparatively, Alternative JM-SO-2 will require a higher volume of materials to be brought
onsite. While Alternative JM-SO-3 may present a lesser impact to the traffic in the surrounding community
through reduced materials handling, use of the active rail system may also reduce traffic impacts for both
JM-S0-2 and JM-SO-3.

8.2.1.6 Implementability

Alternative JM-SO-1 is simple to implement and involves no O&M. For the capping alternatives (JM-SO-2
and JM-SO-3), the location and protection of the caps along the riverbank will present a significant technical
challenge. Each alternative requires phased design/construction planning elements, large quantities of
material handling, and there are known space and access limitations that may interfere with construction of
either cap. Both are equal in that each includes the removal, clearing and grubbing of the vegetation, and
regrading of the landfill (prior to capping) and the areas of the riverbank and floodplain where soil removal
will occur. Alternative JM-SO-2 may be more difficult to implement than JM-SO-3, because there is a larger
impermeable cap area and larger volumes of material to manage in building a full RCRA Subtitle C cap than
is required for a hybrid cap.

Alternative JM-SO-1 is likely to be administratively feasible, but most likely not acceptable because there will
be no controls on potential exposure pathways or the potential leaching of contaminants in soil to
groundwater. Alternatives JM-SO-2 and JM-SO-3 are both administratively feasible, but similar to JIM-SO-1,
JM-SO-3 (hybrid cap) is most likely not acceptable in that this alternative does not fully meet protectiveness
standards or ARARS.

Alternative JM-SO-3 is easier to implement than Alternative JM-SO-2 given the lower volume of materials
required to construct the cover and the proportionally lower truck traffic through the surrounding community.
The smaller footprint of the geosynthetics for Alternative JM-SO-3 reduces the complexity of construction.
However, steepness of slope and soil cover stability along the side slopes in both the short- and long-term is
a factor which may further complicate implementability for IM-SO-3; while constructing JM-SO-2 may be
more difficult, it may be the most stable over the long-term because it is designed to withstand a flood up to
a 500-year storm event.
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8.2.1.7 Cost

The most economical option is Alternative JM-SO-1, at no cost. Alternative JM-SO-2 is the most costly
alternative with a present worth cost estimate of $21,559,000. JM-SO-3 presents a lower cost of
$13,721,000. The capital costs presented for IM-SO-2 and JM-SO-3 may increase based on design
constraints, such as working alongside a new railroad spur and protecting the cover against river flooding,
but these additional costs are expected to be within the margin of error expected in the FS stage.

8.2.2 Nunes Parcel

A summary of the individual analysis of the source area remedial action alternatives for the Nunes Parcel is
presented in Table 8-3. This section provides a comparative analysis of the expected performance of each
alternative relative to the other alternatives to identify their respective advantages and disadvantages.

8.2.2.1 Overall Protection of Human Health and the Environment

Alternative NP-SO-1 (No Action) is not protective because it will not reduce existing contaminant
concentrations in soil or provide measures to eliminate or control potential exposure pathways to soil or
waste.

As indicated in Table 8-3, Alternative NP-SO-2 is not fully protective because it will not meet protectiveness
standards for the landfilling of hazardous waste. NP-SO-3 is protective because it will achieve the RAOs for
soil and waste which provide overall protection of human health and the environment by meeting the
protective requirements for the hazardous waste cap.

8.2.2.2 Compliance with ARARs

Alternative NP-SO-1, No Action, does not meet state or federal ARARS, as impacted soils and waste remain
in place and are not capped; site risks would not be addressed and cleanup standards would not be
achieved. Alternative NP-SO-2 does not comply with RCRA Subtitle C closure standards. Alternative NP-
SO-3 attains state and federal RCRA Subtitle C landfill closure ARARs, as well as all other identified
chemical, location, and action-specific ARARs. In addition, Alternative NP-SO-3 meets federal Clean Water
Act standards to be the LEDPA, because it provides the best balance of addressing contaminated
soil/debris within and adjacent to wetlands and waterways with minimizing both temporary and permanent
alteration of wetlands and aquatic habitats on site.
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8.2.2.3 Long-Term Effectiveness and Permanence

Alternative NP-SO-1 would provide the least long-term effectiveness because there would be no controls to
limit exposure to contaminants in soil or waste, nor would it control the potential for contaminants in
soil/waste to leach to groundwater. Alternatives NP-SO-2 and NP-SO-3 are the most effective alternatives
in the long-term. These two alternatives would be nearly equally effective and permanent because the
landfill caps will equally reduce potential exposure pathways, however, the cap in Alternative NP-SO-2
would allow more infiltration to occur through the cap, thereby allowing for potentially more leachate to be
generated via waste contact. Lastly, both caps will be constructed to meet performance standards to
prevent the release of contaminants in the event of a flood, up to a 500-year storm event or through
continued erosion by storm water over the long term.

8.2.2.4 Reduction of Toxicity, Mobility, or Volume Through Treatment
None of the alternatives involve treatment processes.

8.2.2.5 Short-Term Effectiveness

Alternative NP-SO-1 is the most effective at attaining short-term results with minimal risks because there will

be no activities to implement and, therefore, no exposure risks.

Both NP-SO-2 and NP-SO-3 include construction of a landfill cap, which includes removal of vegetation,
grubbing and regrading that will create short-term exposure risks to workers, the community, or the
environment. During implementation, engineering measures will be used to control potential air emissions,
fugitive dust, or surface water runoff. Comparatively, Alternative NP-SO-3 will create the highest potential
risk to the community, workers, or environment due to the greater volume of materials to be brought onsite
and increased amount of labor needed to construct the cap. Alternative NP-SO-2 will require a lower
volume of materials and less labor to construct and, therefore, create a lower potential risk to the
community, workers, or the environment. In either case, if the active rail system is used, risks to the
community and the environment due to the high volume of materials to be brought onsite may be lowered
through reduced traffic and emissions.

8.2.2.6 Implementability

Alternative NP-SO-1 involves no implementation and no O&M. Alternative NP-SO-1 is likely to be
administratively feasible, but most likely not acceptable because there will be no controls on potential
exposure pathways or the potential leaching of contaminants in waste/soil to groundwater. Alternative NP-
SO-2 is a less-complicated remedy to implement than Alternative NP-SO-3 due to smaller volumes of
material and a simpler design. Both caps (Alternatives NP-SO-2 and NP-SO-3) will require
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protection/armoring against flooding of the Blackstone River which will not be simple to design. In addition,
inclusion of the soils/sediments around Pond | will increase the difficulty of implementation.

8.2.2.7 Cost

The most economical option is Alternative NP-SO-1, at no cost. Alternative NP-SO-2 is estimated to cost
$4,932,000. Alternative NP-SO-3 is the most costly alternative with a present worth cost estimate of
$6,080,000. The capital costs presented for IM-SO-2 and JM-SO-3 may increase based on design
constraints, such as protecting the cover against river flooding and inclusion of soils/sediments associated
with Pond I, but these additional costs are expected to be within the margin of error expected in the FS
stage.

8.2.3 Unnamed Island

A summary of the individual analysis of the source area remedial action alternatives for the Unnamed Island
is presented in Table 8-4. This section provides a comparative analysis of the expected performance of each
alternative relative to the other alternatives to identify their respective advantages and disadvantages.

8.2.3.1 Overall Protection of Human Health and the Environment

Alternative UI-SO-1 will not reduce existing contaminant concentrations in soil or provide measures to
eliminate or control potential exposure pathways to soil or waste.

Alternative UI-SO-2 might achieve the RAOs for soil and waste and provide overall protection of human
health and the environment if a protective cover can be designed, constructed and maintained to prevent
any release of contaminants in the event of a flood, up to a 500-year event. The protectiveness of the cover
is also questionable related to any hazardous substances/materials/wastes which may exist on the
Unnamed Island, as the cover is does not meet RCRA Subtitle C protectiveness standards. UI-SO-3 will
achieve all RAOs for soil and waste and be protective of human health and the environment because all
contaminated soil and waste will be removed from the Unnamed Island. Alternative UI-SO-3 will achieve
RAOs in the shortest timeframe by removal of all waste and soil exceeding PRGs thereby eliminating the
need to implement institutional controls and to perform O&M on the cover placed over the soil and waste
deposits under Alternative UI-SO-2.

8.2.3.2 Compliance with ARARs
Alternative UI-SO-1, No Action, does not meet ARARS, as impacted soils remain in place and potential

exposure pathways are not controlled. Alternative UI-SO-2 will achieve the soil RAOs in soils from 0 to 2
feet bgs, but any remaining contaminants below 2 feet would not meet chemical- and location-specific
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ARARSs, as the cover design does not protect against the release of contaminants through continued
leaching or during a flood event because there is no impermeable barrier layer in the cover. Furthermore,
Alternative UI-SO-2 would not comply with RCRA Subtitle C closure requirements. Alternative UI-SO-3
would attain all state and federal ARARs by removing all contaminants that exceed risk levels established
under state and federal standards and consolidating the material on-site under one of the landfill caps. In
addition, Alternative UI-SO-3 meets federal Clean Water Act standards to be the LEDPA, because it
provides the best balance of addressing contaminated soil/debris within and adjacent to wetlands and
waterways with minimizing both temporary and permanent alteration of wetlands and aquatic habitats on
site.

8.2.3.3 Long-Term Effectiveness and Permanence

Alternative UI-SO-1 would provide the least long-term effectiveness because there would be no controls to
limit exposure to contaminants in soil or waste. Alternative UI-SO-2 may not achieve long-term
effectiveness and permanence because there is no impermeable barrier layer in the cover, making it likely
that a release will occur from continued leaching, further erosion over time, and/or during a flood, up to a
500-year storm event. Alternative UI-SO-3 is the most effective alternative in the long-term because all
waste and soils exceeding PRGs would be excavated and placed under one of the on-site landfill caps.

8.2.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment
None of the alternatives involve treatment processes.
8.2.3.5 Short-Term Effectiveness

Alternative UI-SO-1 is the most effective at attaining short-term results with minimal risks because there will
be no activities to implement and, therefore, no exposure risks to the community, workers, or the
environment during implementation of the alternative.

Alternative UI-SO-2 will require limited activities (limited excavation, soil cover installation and maintenance)
that will result in short-term exposure risks to workers, the community, or the environment, although these
activities will be managed through engineering controls and worker training. Under Alternative UI-SO-3,
potential risks to the community, workers, and/or the environment will increase compared to Alternative Ul-
SO-2 due to the anticipated larger and deeper excavation area. These potential risks will be managed
through engineering controls and worker training.
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8.2.3.6 Implementability

Alternative UI-SO-1 involves no implementation and no O&M. Although the implementation of each of the
active alternatives (UI-SO-2 and UI-SO-3) is both technically and administratively feasible, as the remedial
technology is conventional and proven for these contaminants, both Alternatives UI-SO-2 and UI-SO-3 will
be challenging because the location of the Unnamed Island will require a temporary bridge to move
equipment and vehicles, and flooding could disrupt work or damage equipment. Alternative UI-SO-3 will be
the most difficult alternative to implement because this alternative requires excavation below the water table.
Alternative UI-SO-2 will involve the simplest technical implementation for the active remedy alternatives due
to the shallower depth of excavation. In addition, due to the lower amount of material requiring excavation,
uncertainty related to the seasonal construction and potential flooding of the Unnamed Island is significantly
reduced. However, the reliability of the cover design for Alternative UI-SO-2 is questionable with respect to
protectiveness during flood scenarios.

Alternative UI-SO-1 is likely to be administratively feasible, but most likely not accepted because there will
be no controls on potential exposure pathways. Alternatives UI-SO-2 and UI-SO-3 are administratively
feasible with the level of difficulty increasing respectively.

8.2.3.7 Cost

The most economical option is Alternative UI-SO-1, at no cost. Alternative UI-SO-2, estimated to cost
$4,374,000, is the most economical of the active remedy alternatives; Alternative UI-SO-3 has a present
worth cost estimate of $6,136,000. The capital costs presented for UI-SO-3 may increase based on
additional information gathered with respect to waste depth, but these additional costs are expected to be
within the margin of error expected in the FS stage. Note that there would be O&M and institutional control
costs associated with maintenance of the cap in Alternative UI-SO-2, but no O&M and institutional control
costs associated with waste and soil deposits remaining on the island in UI-SO-3, as they will have been
removed.

8.3 Comparative Analysis of Remedial Alternatives for Sediments

A summary of the individual analysis of the pond sediment remedial action alternatives is presented in Table
8-5. This section provides a comparative analysis of the expected performance of each alternative relative to
the other alternatives to identify their respective advantages and disadvantages.

8.3.1 Overall Protection of Human Health and the Environment

Alternative SE-1 will not include monitoring to evaluate changes in risks or determine when RAOs are met.
Alternative SE-1 does not reduce the potential exposure pathways and is not protective of the environment.
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Alternatives SE-2, SE-3, and SE-4 achieve the RAOs for sediment and will provide overall protection of the
environment. Under these three alternatives, surface water quality in the ponds is expected to achieve water
quality standards once the sediment remedy is implemented. Alternative SE-2 will achieve the RAOs in the
shortest period of time through removal of all sediments with contaminants exceeding PRGs, with on-site
consolidation in one of the landfills to be capped. In contrast, Alternatives SE-3 and SE-4 will permanently
require monitoring and maintenance of the subagqueous covers and institutional controls (necessary to
protect the remedy) as long as the underlying sediment still poses a risk. Alternative SE-3 will be more
protective of the environment than Alternative SE-4 because contaminant mass in the top 1 foot of sediment
will be removed and consolidated in one of the on-site landfills to be capped, as well as with covering any
areas with deeper exceedances. Alternative SE-4 will cover sediments, but not actively reduce contaminant
mass or volume.

8.3.2 Compliance with ARARs

Alternative SE-1 would not reduce existing contaminant concentrations below risk-based levels (as
developed using To Be Considered guidance documents) in sediments or provide measures to eliminate or
control potential exposure pathways associated with possible future use of the site and, therefore, does not
meet ARARs. Alternatives SE-2 through SE-4 can all achieve these standards. Alternatives SE-2 through
SE-4 would all be designed/implemented to comply with ARARs and TBC standards. Subaqueous covers
included in Alternatives SE-3 and SE-4 would be engineered (through use of amendments, if necessary) to
remain protective in the event of a flood, up to a 500-year event. In addition, Alternative SE-3 meets federal
Clean Water Act standards to be the LEDPA, because it provides a better balance of addressing
contaminated sediment within and adjacent to wetlands and waterways.

8.3.3 Long-Term Effectiveness and Permanence

Alternative SE-1 would provide the least long-term effectiveness because there would be no controls to limit
exposure to contaminants in sediment. Alternative SE-4 would be more effective than Alternative SE-1
because a cover, periodic monitoring, O&M of the cover, institutional controls, and statutory review would be
implemented to reduce potential exposure pathways.

Alternatives SE-2 and SE-3 would be more effective than Alternative SE-4 because sediment removal will
be implemented to prevent potential exposure to contaminants in sediment. Alternative SE-3 will use a
combination of excavation and covering to reduce potential exposure pathways and institutional controls to
protect the cover. As part of Alternative SE-3, some impacted sediments will stay in place under the cover
and require periodic monitoring and O&M of the cover, maintenance of institutional controls, and statutory
review. Alternative SE-2 will excavate all sediments exceeding PRGs and provides the greatest
permanence in the shortest timeframe. Alternative SE-2 also eliminates the need for further monitoring,
O&M, institutional controls, and statutory review because all contaminated sediments that exceed PRGs will
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be fully removed. All of the alternatives may be impacted to a limited extent from upriver sources of
contaminated sediments discussed in the Blackstone River Watershed TMDL report for the foreseeable
future. However, it is not expected that contaminant concentrations would reach actionable levels in the
future.

8.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

None of the alternatives involve treatment processes, except for limited treatment of water from dewatering
process and potential bulking of dredged sediments prior to disposal under the landfill cap(s) in Alternatives
SE-2 and SE-3.

8.3.5 Short-Term Effectiveness

Alternative SE-1 is the most effective at attaining short-term results with minimal risk, because there will be
no activities to implement and, therefore, no additional exposure risks. Alternative SE-4 will require less
intrusive activities (subaqueous cover periodic monitoring and maintenance) that will result in short-term
exposure risks to workers, the community, and/or the environment, although these activities will be managed
through engineering controls and worker training. However, there is also the potential for loss of ecological
habitat in shallower zones when placing the cover without prior excavation. In addition, any flood storage
capacity lost during cover installation in Alternative SE-4 will require mitigation elsewhere at the site. Under
Alternative SE-3, potential risks to the community, workers, or the environment will increase compared to
Alternative SE-4 due to the addition of excavation. These potential risks will be managed through
engineering controls and worker training. The sediment excavation included as Alternative SE-2 may result
in the greatest short-term exposure risks to workers (predominantly due to excavation and consolidation),
but these potential risks will be managed through engineering controls and worker training. Alternative SE-2
may also result in the highest short-term exposure risks to the environment and community, because this
alternative has the largest volume of sediment to be transported off of the Unnamed Island.

8.3.6 Implementability

Alternative SE-1 involves no implementation and no maintenance. Implementation of Alternatives SE-2, SE-
3 and SE-4 are technically and administratively feasible, as the remedial technologies are conventional and
proven for the site contaminants. Services and materials necessary for implementing the alternatives are
readily available, although design studies will be performed to ascertain the stability and performance of the
various cover options and treatability studies may be needed if amendments are to be used as part of any
subaqueous cover (Alternatives SE-3 and SE-4). The longer duration required for the excavation under
Alternative SE-2 increases risk to equipment due to periodic flooding of the Unnamed Island. In addition,
dewatering of the excavated sediment will most likely be required prior to consolidation at the Nunes Parcel.
Alternative SE-3 also requires excavation, as well as installation of a subaqueous cover, while Alternative
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SE-4 will include only a subaqueous cover. Alternatives SE-2, SE-3, and SE-4 will use conventional
equipment that is readily available, but a temporary bridge will be required to move heavy equipment and
trucks across the Blackstone River. Due to the difficulties of moving equipment and materials across a
channel of the Blackstone River and the potential for flooding to disrupt work or damage equipment, the
implementability of the alternatives is primarily controlled by the level of uncertainty in the volume of material
requiring transport and the duration of the remedy activities. Thus, Alternative SE-2 is the least
implementable and Alternative SE-4 is the most implementable.

8.3.7 Cost

Alternative SE-1, with no cost, is the most economical option. Alternative SE-2 is the most costly alternative,
with a present worth cost of $8,120,000 and the highest degree of cost uncertainty due to the potential for
excavation beyond currently assumed horizontal and vertical extents. Alternative SE-3 at $5,804,000 has a
higher capital cost than SE-4 (at $3,584,000) because of the removal of the uppermost sediment prior to
placement of a subaqueous cover.
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Table ES-1 - Comparison of Cleanup Alternatives
J.M. Mills Landfill Unnamed Island Pond Sediment

Nine Criteria

Protects human
environment
Meets federal &
requirements
Provides long

JM-SO-1
No Action
JM-S0O-2
RCRA C Cap
JM-S0O-3
Hybrid Cap
NP-SO-1
No Action
NP-SO-2
RCRA D Cap
NP-SO-3
RCRA C Cap
Ul-SO-1
No Action
Ul-SO-2
Remove 2 ft
and Cover
Ul-SO-3
Full Removal
SE-1
No Action
SE-2
Full Removal
SE-3
Remove 1 ft
and Cover
SE-4
Subaqueous
Cover
GW-1
No Action
GW-2
Long-Term
Monitoring

Reduces

mobility, toxicity

& volume e e D G e B Y 32 B Y
through

treatment

term protection

--
_s58_|| 536 ||'s

State agency . . .
acceptance To be determined after the public comment period
Community . . .
Acceptance To be determined after the public comment period

v’ Meets or exceeds criterion v Partially meets criterion &8 Does NOT meet criterion




Table 2-1
Summary of Well Construction Information

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

_ well Tot_al Well Screen Ground WeI_I SCIteen
Well Format(llc))n Date Diameter Wel! Screen Type Boring Interval depth SurfaF:e M|dpo_|nt Formation Material Screened
Code Installed (inches) Material Depth (feet bgs) Elevation Elevation
(feet bgs) (feet NGVD) [ (feet NGVD)
Monitoring Wells
GLF-700A IN Nov-05 2.0 Sch. 40 PVC | 0.010" factory slot 70.0 40 - 49.7 59.5 14.7 SAND, fine to coarse
GLF-704 SH Nov-05 2.0 Sch. 40 PVC | 0.010" factory slot 20.0 10 - 19.7 60.8 46.0 GRAVEL, fine to coarse
GLF-706 SH Oct-05 2.0 Sch. 40 PVC | 0.010" factory slot 20.0 10 - 19.7 64.3 49.5 SAND and GRAVEL
GLF-706A IN Oct-05 2.0 Sch. 40 PVC | 0.010" factory slot 95.0 55 - 64.7 64.8 4.9 SAND, fine to medium
GNP-705 SH Oct-05 2.0 Sch. 40 PVC | 0.010" factory slot 20.0 10 - 19.7 73.7 58.9 Silty fine SAND
GNP-705B DP Oct-05 2.5 Sch. 80 PVC | 0.010" factory slot 168.0 117 - 126.7 73.6 -48.3 SAND and GRAVEL
GNP-707 SH Oct-05 2.0 Sch. 40 PVC | 0.010" factory slot 36.0 254 - 354 75.0 44.6 SAND, fine to coarse
GNP-708 SH Oct-05 25 Sch. 80 PVC | 0.010" factory slot 20.0 105 - 20.5 68.5 53.0 SAND, fine to coarse
GNP-708A IN Oct-05 2.0 Sch. 40 PVC | 0.010" factory slot 85.0 63.7 - 73.7 68.3 -04 SAND, fine to coarse
GUI-701 SH Nov-05 15 Sch. 40 PVC | 0.010" factory slot 20.0 8 - 17.7 62.2 49.4 SAND and GRAVEL
GUI-702 SH Nov-05 15 Sch. 40 PVC | 0.010" factory slot 20.0 8 - 17.7 64.0 51.2 SAND and GRAVEL
GUI-703 SH Nov-05 15 Sch. 40 PVC | 0.010" factory slot 20.0 5 - 147 61.8 52.0 GRAVEL
Gz-1-1 SH Feb-81 15 Sch. 80 PVC 0.010" slot 19.9 9-19 64.62 50.6 SAND, fine to coarse
GzZ-1-1 SH Feb-81 15 Sch. 80 PVC | 0.010" factory slot 19.9 9 19 64.60 50.6 SAND, fine to coarse
GZ-1-2 IN Feb-81 B B B 45.2 435 48.2 64.60 18.8 SAND, fine to medium
GzZ-1-2 - Feb-81 B B B 45.2 43.5 - 48.2 -—-- -—-- SAND, fine to medium
GZ-1-3 DP Feb-81 B B B 87.6 80.1 89 64.60 -20.0 SAND, fine
GZ-1-3 --- Feb-81 B B B 87.6 80.1 - 89 ———- - SAND, fine
Gz-2-1 SH Feb-81 15 Sch. 80 PVC 0.010" slot 19.8 9.8 - 19.8 SAND, fine to medium
GzZ-2-1 SH Feb-81 15 Sch. 80 PVC | 0.010" factory slot 19.8 9.8 19.8 --- - SAND, fine to medium
GZ-2-2 Feb-81 B B B 38.3 35 - 404 SAND, fine to coarse
GZ-2-2 IN Feb-81 B B B 38.3 35 404 --- - SAND, fine to coarse
GZ-2-3 Feb-81 B B B 57.1 53.5 - 615 SAND, fine
GZ-2-3 DP Feb-81 B B B 57.1 535 615 --- - SAND, fine
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Table 2-1

Summary of Well Construction Information

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

_ well Tot_al Well Screen Ground WeI_I SCIteen
Well Format(llc))n Date Diameter Wel! Screen Type Boring Interval depth SurfaF:e M|dpo_|nt Formation Material Screened
Code Installed (inches) Material Depth (feet bgs) Elevation Elevation
(feet bgs) (feet NGVD) [ (feet NGVD)
Gz-3-1 SH Feb-81 1.5 Sch. 80 PVC 0.010" slot 19.1 9.8 - 19.8 - - SAND and GRAVEL
GZ-3-1 SH Feb-81 15 Sch. 80 PVC | 0.010" factory slot 19.1 9.8 19.8 SAND and GRAVEL
GzZ-3-2 - Feb-81 B B B 36.6 30.4 - 52 --- - SAND and GRAVEL
GZ-3-2 IN Feb-81 B B B 36.6 304 52 SAND and GRAVEL
GZ-3-3 - Feb-81 B B B 57.4 53.1 - 64 - --- SAND and GRAVEL
GZ-3-3 DP Feb-81 B B B 57.4 53.1 64 SAND and GRAVEL
GZ-4-1 SH Feb-81 15 Sch. 80 PVC 0.010" slot 18.5 8.5 - 185 62.25 48.8 SAND, fine to coarse
GZ-4-1 SH Feb-81 15 Sch. 80 PVC | 0.010" factory slot 185 8.5 185 62.30 48.8 SAND, fine to coarse
GZ-4-2 --- Feb-81 B B B 49.6 41 - 57.8 - - SAND and GRAVEL
GZ-4-2 IN Feb-81 B B B 49.6 41 57.8 62.30 12.9 SAND and GRAVEL
GZ-4-3 - Feb-81 B B B 83.7 79 - 97 - - SAND and GRAVEL
GZ-4-3 DP Feb-81 B B B 83.7 79 97 62.30 -25.7 SAND and GRAVEL
L-2 IN --- - 455 68.19 22.7
L-3 --- --- - - - - --- - 735 --- - -
L-5 --- --- - - - - --- - 16.7 - - -
MW-106A SH Jul-87 2.0 Sch. 40 PVC | 0.010" factory slot 18.0 75 - 175 66.79 54.3 FILL, SAND, and GRAVEL
MW-106B IN Jul-87 2.0 Sch. 40 PVC | 0.010" factory slot 43.2 32.7 - 427 66.79 29.1 SAND and GRAVEL
MW-106C BR Jul-87 15 Sch. 40 PVC 0.020" saw-slot 74.0 53.9 - 73.9 66.79 2.9 BEDROCK (schist)
MW-107A SH Apr-87 2.0 Sch. 40 PVC | 0.010" factory slot 35.4 13.9 - 33.9 79.54 55.6 SAND, SAND and GRAVEL
MW-107B IN Apr-87 2.0 Sch. 40 PVC | 0.010" factory slot 50.1 40.1 - 45.1 79.54 36.9 SAND and GRAVEL
MW-107C BR Apr-87 15 Sch. 40 PVC 0.020" saw-slot 75.0 49 - 69 79.54 20.5 BEDROCK (schist)
MW-108A IN Jun-87 2.0 Sch. 40 PVC | 0.010" factory slot 45.0 33.7 - 43.7 67.41 28.7 SAND, fine to coarse
MW-108AA SH Jun-87 2.0 Sch. 40 PVC | 0.010" factory slot 20.8 10.3 - 20.3 67.41 52.1 SAND, fine to medium
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Summary of Well Construction Information

Table 2-1

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

_ well Tot_al Well Screen Ground WeI_I SCIteen
Well Format(llc))n Date Diameter Wel! Screen Type Boring Interval depth SurfaF:e M|dpo_|nt Formation Material Screened
Code Installed (inches) Material Depth (feet bgs) Elevation Elevation
(feet bgs) (feet NGVD) [ (feet NGVD)
MwW108B DP Jun-87 2.0 Sch. 40 PVC | 0.010" factory slot 98.0 87 - 97 67.41 -24.6 SAND, fine to medium
MW-108C BR Jun-87 15 Sch. 40 PVC 0.020" saw-slot 140.7 117.4 - 1174 67.41 -50.0 BEDROCK (orthoquartzite)
MW-109A DP Jun-87 2.0 Sch. 40 PVC | 0.010" factory slot 87.2 76.6 - 86.6 67.16 -14.4 SAND and GRAVEL
MW-109AA SH Jun-87 2.0 Sch. 40 PVC | 0.010" factory slot 21.7 11.2 - 21.2 67.16 51.0 SAND and GRAVEL
MW-109B TL May-87 1.5 Sch. 40 PVC 0.020" saw-slot 148.0 137.2 - 147.2 67.16 -75.0 Sandy TILL
MW-109C BR Apr-87 15 Sch. 40 PVC 0.020" saw-slot 179.0 158.5 - 178.5 67.16 -101.3 BEDROCK (orthoquartzite)
MW-110A SH Jul-87 2.0 Sch. 40 PVC | 0.010" factory slot 17.5 6.8 - 16.8 65.89 54.1 SAND and GRAVEL
MW-110B TL Jul-87 2.0 Sch. 40 PVC | 0.010" factory slot 65.0 54.4 - 644 65.89 6.5 TILL
MwW-110C BR Jun-87 15 Sch. 40 PVC 0.020" saw-slot 100.0 78.1 - 98.1 65.89 -22.2 BEDROCK (schist/orthoquartzite)
MW-111A IN Jul-87 2.0 Sch. 40 PVC | 0.010" factory slot 75.7 64.7 - 74.7 62.56 7.1 SAND, fine
MW-111AA SH Jul-87 2.0 Sch. 40 PVC | 0.010" factory slot 26.0 15.1 - 25.1 62.56 42.5 SAND and GRAVEL
MW-111B DP Jul-87 2.0 Sch. 40 PVC | 0.010" factory slot 121.0 109.3 - 119.3 62.56 -51.7 SAND and GRAVEL
MwW-111C BR Jul-87 15 Sch. 40 PVC 0.020" saw-slot 163.3 140.6 - 160.6 62.56 -88.0 BEDROCK (orthoquartzite)
MW-112A IN Aug-87 2.0 Sch. 40 PVC | 0.010" factory slot 56.0 451 - 55.1 66.70 16.6 SAND and GRAVEL
MW-112AA SH Aug-87 2.0 Sch. 40 PVC | 0.010" factory slot 21.0 9.3 - 19.3 66.70 52.4 SAND and GRAVEL
MW-112B DP Aug-87 2.0 Sch. 40 PVC | 0.010" factory slot 82.4 71.7 - 81.7 66.70 -10.0 SAND, fine
MwW-112C BR Aug-87 15 Sch. 40 PVC 0.020" saw-slot 120.0 99.6 - 119.6 66.70 -42.9 BEDROCK (orthoquartzite)
MW-501A SH 2.0 Sch. 40 PVC 15.0 5-15 65.78 55.8
MW-501B IN - 2.0 Sch. 40 PVC - 57.0 47 - 57 65.78 13.8 -
MW-501C DP 2.0 Sch. 40 PVC 102.0 90 - 100 65.78 -29.2
MW-502 IN 2.0 Sch. 40 PVC 60.0 50 - 60 71.08 16.1
MW-A1 DP Nov-80 15 Sch. 40 PVC | 10-ft long saw-slot 85.0 75 - 85 63.23 -16.8 SAND, fine
MW-A2 SH Nov-80 15 Sch. 40 PVC | 10-ft long saw-slot 15.0 5-15 63.23 53.2 SAND, fine
MW-B1 IN Nov-80 15 Sch. 40 PVC | 10-ft long saw-slot 60.0 50 - 60 60.53 5.5 SAND, fine
MW-B2 SH Oct-80 15 Sch. 40 PVC | 10-ft long saw-slot 16.5 6.5 - 16.5 60.53 49.0 SAND, fine to medium

Table 2-1 through 2-4.xIs

Page 3 of 6



Table 2-1
Summary of Well Construction Information

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

_ well Tot_al Well Screen Ground WeI_I SCIteen
Well Format(llc))n Date Diameter Wel! Screen Type Boring Interval depth SurfaF:e M|dpo_|nt Formation Material Screened
Code Installed (inches) Material Depth (feet bgs) Elevation Elevation
(feet bgs) (feet NGVD) [ (feet NGVD)
MW-C1 IN Nov-80 15 Sch. 40 PVC | 10-ft long saw-slot 70.0 60 - 70 59.52 -5.5 SAND, fine
MW-C2 SH Oct-80 15 Sch. 40 PVC | 10-ft long saw-slot 15.0 5-15 59.52 49.5 SAND, fine
MW-EA-1 SH 3-Jun 2.0 Sch. 40 PVC | 0.010" factory slot 40.0 25 - 40 90.20 57.7 SAND, some Silt, Gravel
MW-EA-2 BR 3-Jun 2.0 Sch. 40 PVC | 0.010" factory slot 32.0 7-32 76.30 56.8 BEDROCK
MW-EA-3 BR 3-Jun 2.0 Sch. 40 PVC | 0.010" factory slot 52.0 22 - 52 76.80 39.8 BEDROCK
MW-EA-4 BR 3-Jun 2.0 Sch. 40 PVC | 0.010" factory slot 25.0 15 - 25 77.80 57.8 BEDROCK
P-6 SH Jul-87 2.0 Sch. 40 PVC | 0.010" wire-wrap 30.0 15 - 25 66.15 46.2 SAND, fine
P-7 SH Jun-87 2.0 Sch. 40 PVC | 0.010" wire-wrap 38.3 27.8 - 37.8 70.03 37.2 SAND, fine, and SILT
P-8 SH Aug-87 2.0 Sch. 40 PVC | 0.010" wire-wrap 20.5 10 - 20 59.95 45.0 SAND and GRAVEL, SAND
P-9 SH Jun-87 2.0 Sch. 40 PVC | 0.010" wire-wrap 29.0 18.3 - 20.3 | 66 (estimated) 46.7 SAND, v. fine, and SILT
Pz-01 SH Jul-03 1.2 Steel 0.010" wire-wrap 5.5 32 52 59.71 55.5 -
PZz-02 SH Jul-03 1.2 Steel 0.010" wire-wrap 5.0 27 47 60.39 56.7
Pz-03 SH Jul-03 1.2 Steel 0.010" wire-wrap 3.7 1.7 37 61.14 58.4 -
PZ-04 SH Jul-03 1.2 Steel 0.010" wire-wrap 3.0 0.7 27 61.11 59.4
PZ-04A SH Jul-03 1.2 Steel 0.010" wire-wrap 5.1 28 438 53.99 50.2 -
PZ-05 SH Jul-03 1.2 Steel 0.010" wire-wrap 6.3 4 6 59.93 54.9
Pz-06 SH Jul-03 1.2 Steel 0.010" wire-wrap 4.8 25 45 58.89 55.4 -
PZ-06A SH Jul-03 1.2 Steel 0.010" wire-wrap 7.3 5 7 26.6 20.6
pPz-07 SH Jul-03 1.2 Steel 0.010" wire-wrap 6.8 35 65 59.6 54.6 -
PZ-08 SH Jul-03 1.2 Steel 0.010" wire-wrap 141 10.8 1338 63.26 51.0
Pz-09 SH Jul-03 1.2 Steel 0.010" wire-wrap 4.9 11.6 14.6 57.75 44.7 -
PZ-10 SH Jul-03 1.2 Steel 0.010" wire-wrap 3.7 04 34 63.7 61.8
pPz-11 SH Jul-03 1.2 Steel 0.010" wire-wrap 4.0 0.7 3.7 63.55 61.4 -
Pz-12 SH Jul-03 1.2 Steel 0.010" wire-wrap 4.0 0.7 37 64.14 61.9
pPz-13 SH Jul-03 1.2 Steel 0.010" wire-wrap 4.5 12 4.2 65.11 62.4 -
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Table 2-1
Summary of Well Construction Information

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

well Total Well Screen Ground Well Screen
Formation Date . Well Boring Surface Midpoint . .
Well ) Diameter . Screen Type Interval depth ) ; Formation Material Screened
Code Installed (inches) Material Depth (feet bgs) Elevation Elevation
(feet bgs) 4 (feet NGVD) | (feet NGVD)
pPz-14 SH Jul-03 1.2 Steel 0.010" wire-wrap 4.2 09 39 61.68 59.3 -
PZ-15 SH Jul-03 12 Steel 0.010" wire-wrap 3.6 03 33 68.49 66.7
Pz-15A SH Jul-03 1.2 Steel 0.010" wire-wrap 5.2 26 4.6 69.12 65.5 -
PZ-16 SH Jul-03 12 Steel 0.010" wire-wrap 12.0 8.7 117 66.08 55.9
pPz-17 SH Jul-03 1.2 Steel 0.010" wire-wrap 12.0 8.7 11.7 65.15 55.0 -
Pz-18 SH Jul-03 12 Steel 0.010" wire-wrap 14.9 11.6 14.6 65.97 52.9
pPz-19 SH Jul-03 1.2 Steel 0.010" wire-wrap 13.2 99 129 69.69 58.3 -
PZ-20 SH Jul-03 12 Steel 0.010" wire-wrap 45 22 42 59.11 55.9
pPz-21 SH Sep-05 1.25 Steel 1.6—foc:)tosi,:1(iel well 6.0 40 - 5.6 50.4 (estimated) 45.6 driven well - no samples collected
pz-22 SH Sep-05 1.25 Steel 1.6—foc:)tosi,:ﬁel well 6.5 46 - 6.2 54.3 (estimated) 48.9 driven well - no samples collected
pPz-23 SH Sep-05 1.25 Steel 1.6—foc:)tosi,$el well 6.0 40 - 5.6 49.1 (estimated) 44.3 driven well - no samples collected
SEA-601 SH Sep-03 2.0 Sch. 40 PVC | 0.010" factory slot 204 10.2 - 20.2 60.42 45.2 SAND, some Gravel
SEA-602A SH Sep-03 2.0 Sch. 40 PVC | 0.010" factory slot 20.5 10.3 - 20.3 59.76 44.5 SAND and GRAVEL
SEA-602B IN Sep-03 2.0 Sch. 40 PVC | 0.010" factory slot 61.5 51.3 - 61.3 59.76 35 SAND, fine to coarse
SEA-603 SH Sep-03 2.0 Sch. 40 PVC | 0.010" factory slot 20.2 10 - 20 59.23 44.2 SAND and GRAVEL
SEA-604 SH Sep-03 2.0 Sch. 40 PVC | 0.010" factory slot 20.2 10 - 20 62.34 47.3 SAND, fine to medium, and SILT
SEA-605 SH Sep-03 2.0 Sch. 40 PVC | 0.010" factory slot 20.2 10 - 20 62.32 47.3 SAND, some Silt, and Gravel
SEA-606 SH Sep-03 2.0 Sch. 40 PVC | 0.010" factory slot 20.2 10 - 20 61.65 46.7 SAND and GRAVEL
SEA-607 SH Sep-03 2.0 Sch. 40 PVC | 0.010" factory slot 20.3 10.1 - 20.1 63.14 48.0 SAND and GRAVEL
SEA-608 SH Sep-03 2.0 Sch. 40 PVC | 0.010" factory slot 20.2 10 - 20 64.68 49.7 SAND and GRAVEL
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Table 2-1
Summary of Well Construction Information

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

well Total Well Screen Ground Well Screen
Formation Date . Well Boring Surface Midpoint . .
Well ) Diameter . Screen Type Interval depth ) ; Formation Material Screened
Code Installed (inches) Material Depth (feet bgs) Elevation Elevation
(feet bgs) g (feet NGVD) | (feet NGVD)

Former Municipal Supply Wells
Linc-1 (LW-383) 1957 24.0 Steel 62.0 - - 63 OVERBURDEN
Lenox St (CW- 1964 Steel — - 595 OVERBURDEN
405)
Linc-6 (LW-420) - 1969 24.0 Steel --- 64.0 - - 47 - - OVERBURDEN
Linc-9 - 1975 16.0 Steel --- 65.0 - - - OVERBURDEN
Notes:

--- = information not available
B = BarCad Sampler interval (temporary well screen for vertical groundwater quality profiling)
bgs = below ground surface
NGVD29 = elevation datum is National Geodetic Vertical Datum 1929
PVC = polyvinyl chloride
Information on wells installed prior to 2005 compiled by Shield Environmental Associates, Inc.

(

Table 2-1 through 2-4.xIs

Y Formation Codes:
SH = screen in unconsolidated sediments, middle screen elevation above 35 feet
IN = screen in unconsolidated sediments, middle screen elevation between -10 feet and 35 feet
DP = screen in unconsolidated sediments, middle screen elevation below -10 feet

TL = screened interval in till
BR = screened interval in bedrock
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Table 2-1 through 2-4.xIs

Table 2-2

Hydraulic Conductivity Summary

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Unit

Formation
Code®

Unit Description

Hydraulic Conductivity
(feet per day)

Single Well
Pumping Test®

Cone
Penetrometer®

USGS
Model®

Aquifer
Tests®

ARCADIS Specific-
Capacity Tests

Upper Glaciofluvial

SH

Wells screened in glaciofluvial
sediments; the screen midpoint
elevation is above 35 feet
NGVD29.

251

Wells screened in glaciofluvial
sediments; the screen midpoint
elevation is between -10 and
35 feet NGVD29.

115

30

140 120

Lower Glaciofluvial

DP

Wells screened in glaciofluvial
sediments; the screen midpoint
elevation is below -10 feet
NGVD29.

10

Till

TL

Wells screened in till just
above bedrock.

7.7

Bedrock

BR

Wells screened in bedrock.

0.39

Notes:

NGVD29 = elevation datum is National Geodetic Vertical Datum 1929

-- = not available

USGS = United States Geogical Survey

@ Shield. 2004. RI/FS Phase 1A Initial Site Characterization Report, Peterson Puritan Superfund Site - Operable Unit 2. Report prepared for
Peterson/Puritan OU2 PRP Group. February 2004.

@ Friesz, P.J. 2004. Delineation of areas of contributing recharge to selected public-supply wells in glacial valley-fill and wetland settings.

Rhode Island: U.S. Geological Survey Scientific Investigators Report 2004-5070, 57 p.

® Formation Codes:
SH = screen in unconsolidated sediments, middle screen elevation above 35 feet
IN = screen in unconsolidated sediments, middle screen elevation between -10 feet and 35 feet
DP = screen in unconsolidated sediments, middle screen elevation below -10 feet

TL = screened interval in till

BR = screened interval in bedrock
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Table 2-3
Groundwater Elevation Data

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Measuring | Depth to | Water-Level | Depth to | Water-Level | Depth to | Water-Level | Depth to | Water-Level | Depthto | Water-Level | Depthto | Water-Level | Depthto [ Water-Level | Depthto | Water-Level | Depthto | Water-Level | Depth to Bottom Depth to Water-Level
Measuring Point Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Bottom Elevation Water (feet) Elevation
Point RTference (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (ft NGVD29)
Elevation
(ft NGVD29) .
May 6-8, 2002 August 13 & 14, 2003 August 25-27, 2003 September 25, 2003 August 27, 2004 September 20, 2004 April 27, 2005 October 4, 2005 November 14 & 15, 2005 November 28 & 29, 2005
Upper Glaciofluvial Formation - wells screened above 35 feet elevation
GLF-704 63.62 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 5.77 57.85
GLF-706 67.35 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 8.81 58.54
GNP-705 76.55 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 18.53 58.02
GNP-707 78.04 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 19.69 58.35
GNP-708 71.50 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 16.50 55.00 23.82 47.68 15.63 55.87
GUI-701 64.97 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 6.71 58.26
GUI-702 66.49 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 7.99 58.50
GUI-703 64.21 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 5.73 58.48
GZ-1 67.08 8.45 58.63 8.98 58.10 9.94 57.14 9.14 57.94 9.92 57.16 7.84 59.24 6.59 60.49 NC NC NC NC NC NC 7.24 59.84
GZ-4 63.49 NC NC NC NC 8.09 55.40 NC NC 8.05 55.44 5.12 58.37 3.68 59.81 NC NC NC NC NC NC 4.41 59.08
MW-106A 68.61 10.71 57.90 NC NC 12.47 56.14 11.65 56.96 12.62 55.99 10.28 58.33 8.70 59.91 NC NC NC NC NC NC 9.16 59.45
MW-107A 81.46 18.25 63.21 19.22 62.24 20.98 60.48 22.56 58.90 21.72 59.74 21.73 59.73 18.01 63.45 NC NC NC NC NC NC 18.01 63.45
MW-108AA 69.19 9.68 59.51 10.14 59.05 11.78 57.41 11.47 57.72 12.22 56.97 11.15 58.04 7.51 61.68 NC NC NC NC NC NC 7.81 61.38
MW-109AA 67.77 10.66 57.11 11.60 56.17 12.88 54.89 12.28 55.49 12.93 54.84 10.46 57.31 8.76 59.01 NC NC NC NC NC NC 9.26 58.51
MW-110A 66.91 7.70 59.21 8.28 58.63 9.56 57.35 11.69 55.22 11.02 55.89 10.62 56.29 5.84 61.07 NC NC NC NC NC NC 6.02 60.89
MW-111AA 64.53 7.80 56.73 8.29 56.24 9.59 54.94 9.65 54.88 10.01 54.52 8.24 56.29 5.41 59.12 NC NC NC NC NC NC 6.00 58.53
MW-112AA 68.59 10.48 58.11 11.25 57.34 12.64 55.95 14.20 54.39 13.89 54.70 12.77 55.82 11.61 56.98 NC NC NC NC NC NC 9.38 59.21
MW-501A 68.68 NC NC ob@9.40 ob@59.28 ob@9.76 ob@58.92 |ob@10.41| ob@58.27 11.28 57.40 9.46 59.22 NC NC NC NC NC NC NC NC NC NC
MW-501B 68.46 NC NC 10.19 58.27 11.10 57.36 10.38 58.08 11.04 57.42 9.24 59.22 NC NC NC NC NC NC NC NC NC NC
MW-A2 65.20 7.60 57.60 8.25 56.95 9.60 55.60 8.38 56.82 9.57 55.63 6.73 58.47 5.27 59.93 NC NC NC NC NC NC 5.52 59.68
MW-B2 62.04 4.76 57.28 5.75 56.29 7.06 54.98 5.82 56.22 7.01 55.03 4.10 57.94 2.79 59.25 NC NC NC NC NC NC 3.33 58.71
MW-C2 61.48 4.70 56.78 5.61 55.87 6.82 54.66 5.69 55.79 6.79 54.69 3.99 57.49 2.66 58.82 NC NC NC NC NC NC 3.23 58.25
MW-EA1 92.24 NC NC NC NC NC NC 30.23 62.01 30.22 62.02 30.36 61.88 22.85 69.39 NC NC NC NC NC NC 22.72 69.52
P-6 67.83 8.89 58.94 9.54 58.29 10.48 57.35 9.71 58.12 10.42 57.41 8.59 59.24 NC NC NC NC NC NC NC NC NC NC
pP-7 71.79 12.39 59.40 13.44 58.35 14.89 56.90 13.61 58.18 14.84 56.95 11.75 60.04 NC NC NC NC NC NC NC NC 10.85 60.94
P-8 62.53 5.22 57.31 6.22 56.31 7.56 54.97 6.04 56.49 7.45 55.08 4.32 58.21 3.15 59.38 NC NC NC NC NC NC 3.80 58.73
P-9 66.07 8.04 58.03 NC NC 10.01 56.06 10.47 55.60 NC NC NC NC NC NC NC NC NC NC NC NC 6.25 59.82
PZ-01 inside 59.71 NC NC 4.00 55.71 5.24 54.47 4.19 55.52 5.24 54.47 2.46 57.25 1.40 58.31 6.26 53.45 NC NC NC NC 1.95 57.76
PZ-02 inside 60.39 NC NC 4.56 55.83 5.73 54.66 4.60 55.79 5.66 54.73 2.82 57.57 NC NC 7.59 52.80 NC NC NC NC 3.64 56.75
PZ-03 inside 61.14 NC NC 4.20 56.94 6.87 54.27 4.85 56.29 5.79 55.35 3.07 58.07 2.03 59.11 dry@6.05| dry@55.09 NC NC NC NC 2.61 58.53
PZ-04 inside 55.87 NC NC 3.33 52.54 4.03 51.84 3.43 52.44 NC NC NC NC NC NC NC NC NC NC NC NC NC NC
PZ-04A inside 53.99 NC NC NC NC NC NC NC NC 2.28 51.71 0.85 53.14 Underwater not found NC NC NC NC NC NC
PZ-05 inside 59.93 NC NC 3.44 56.49 5.73 54.20 6.33 53.60 6.37 53.56 1.81 58.12 0.99 | 58.94 dry@6.49 | dry@53.44 NC NC NC NC NC NC
PZ-06 inside 58.89 NC NC 4,70 54.19 dry@4.84| dry@54.47 |dry@4.88| dry@54.43 5.31 53.58 2.31 56.58 Underwater 5.32 53.57 NC NC NC NC 1.33 57.56
PZ-06A inside 56.60 NC NC NC NC NC NC NC NC 2.98 53.62 0.50 56.10 Unable to Open 4.20 52.40 1.80 54.80 8.28 48.32 NC NC
PZ-07 inside 59.60 NC NC 4.54 55.06 5.57 54.03 4.97 54.63 5.60 54.00 2.10 57.50 10.30 49.30 6.47 53.13 2.45 57.15 7.20 52.40 2.21 57.39
PZ-08 inside 63.26 NC NC 8.18 55.08 9.35 53.91 8.71 54.55 NC NC NC NC NC NC NC NC NC NC NC NC NC NC
PZ-09 inside 57.75 NC NC 2.14 61.12 3.86 53.89 3.66 54.09 3.25 54.50 2.17 55.58 NC NC 4.28 53.47 NC NC NC NC Underwater
PZ-09 inside 57.75 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
PZ-10 inside 63.70 NC NC 3.98 59.72 5.46 58.24 7.31 56.39 5.79 57.91 5.79 57.91 1.33 62.37 dry@7.84| dry@55.86 NC NC NC NC 1.52 62.18
PZ-11 inside 63.55 NC NC 3.64 59.91 5.27 58.28 7.49 56.06 5.84 57.71 5.22 58.33 1.29 62.26 could not locate NC NC NC NC 1.41 62.14
PZ-12 inside 64.14 NC NC 4.21 59.93 6.07 58.07 6.58 57.56 6.45 57.69 5.57 58.57 1.66 62.48 dry@8.3 | dry@55.84 NC NC NC NC 1.85 62.29
PZ-13 inside 65.11 NC NC 3.98 61.13 4.04 61.07 4.22 60.89 4.05 61.06 3.91 61.20 2.04 63.07 could not locate NC NC NC NC NC NC
PZ-14 inside 61.68 NC NC 4.45 57.23 4.63 57.05 4.57 57.11 5.08 56.60 3.37 58.31 3.36 58.32 6.27 55.41 NC NC NC NC 4.09 57.59
PZ-15 inside 68.49 NC NC dry dry dry@6.03| dry@62.46 5.80 62.69 dry@5.98| dry@62.51 |dry@5.95| dry@62.54 dry dry dry@6.03| dry@62.46 NC NC NC NC 5.70 62.79
PZ-15A inside 69.12 NC NC NC NC NC NC NC NC 7.10 62.02 7.27 61.85 7.05 62.07 7.39 61.73 NC NC NC NC 7.03 62.09
PZ-16 inside 66.08 NC NC 11.00 55.08 12.17 53.91 11.24 54.84 12.17 53.91 9.57 56.51 7.71 58.37 12.47 53.61 9.75 56.33 15.66 50.42 8.57 57.51
PZ-17 inside 65.15 NC NC 9.52 55.63 10.87 54.28 9.98 55.17 10.81 54.34 8.49 56.66 6.33 58.82 11.30 53.85 8.63 56.52 19.78 45.37 7.06 58.09
PZ-18 inside 65.97 NC NC 10.08 55.89 11.25 54.72 10.29 55.68 11.20 54.77 8.44 57.53 6.92 59.05 11.69 54.28 9.11 56.86 18.23 47.74 7.52 58.45
PZ-19 inside 69.69 NC NC NC NC 12.44 57.25 12.38 57.31 12.42 57.27 11.47 58.22 7.75 61.94 14.18 55.51 NC NC NC NC 8.02 61.67
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Table 2-3
Groundwater Elevation Data

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Measuring | Depth to | Water-Level | Depth to | Water-Level | Depth to | Water-Level | Depth to | Water-Level | Depthto | Water-Level | Depthto | Water-Level | Depthto [ Water-Level | Depthto | Water-Level | Depthto | Water-Level | Depth to Bottom Depth to Water-Level
Measuring Point Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Bottom Elevation Water (feet) Elevation
Point RI;Ieferepce (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (ft NGVD29)
evation
(ft NGVD29) .
May 6-8, 2002 August 13 & 14, 2003 August 25-27, 2003 September 25, 2003 August 27, 2004 September 20, 2004 April 27, 2005 October 4, 2005 November 14 & 15, 2005 November 28 & 29, 2005
Upper Glaciofluvial Formation - wells screened above 35 feet elevation (cont.)
PZ-20 inside 59.11 NC NC NC NC NC NC NC NC 3.14 55.97 1.07 58.04 - NA 3.41 55.70 NC NC NC NC - -
PZ-21 inside 61.28 NC NC NC NC NC NC NC NC NC NC NC NC NC NC 6.75 54.53 NC NC NC NC 2.56 58.72
PZ-22 inside 66.40 NC NC NC NC NC NC NC NC NC NC NC NC NC NC 12.25 54.15 9.30 57.10 18.00 48.40 7.88 58.52
PZ-23 inside 59.89 NC NC NC NC NC NC NC NC NC NC NC NC NC NC 6.60 53.29 NC NC NC NC 1.67 58.22
SEA-601 63.47 NC NC NC NC NC NC 6.96 56.51 8.67 54.80 5.22 58.25 4.00 59.47 NC NC NC NC NC NC 4.67 58.80
SEA-602A 62.51 NC NC NC NC NC NC 6.00 56.51 7.53 54.98 4.34 58.17 3.15 59.36 NC NC NC NC NC NC 3.80 58.71
SEA-603 61.97 NC NC NC NC NC NC 5.61 56.36 6.94 55.03 3.86 58.11 2.65 59.32 NC NC NC NC NC NC 3.23 58.74
SEA-604 65.34 NC NC NC NC NC NC 9.38 55.96 10.38 54.96 7.62 57.72 6.11 59.23 NC NC NC NC NC NC 6.68 58.66
SEA-605 65.20 NC NC NC NC NC NC 9.74 55.46 10.76 54.44 8.08 57.12 6.55 58.65 NC NC NC NC NC NC 7.18 58.02
SEA-606 64.43 NC NC NC NC NC NC 11.29 53.14 11.70 52.73 10.12 54.31 11.61 52.82 12.30 52.13 NC NC NC NC 8.68 55.75
SEA-607 65.82 NC NC NC NC NC NC 11.31 54.51 11.77 54.05 9.93 55.89 6.93 58.89 Unable to open NC NC NC NC 7.74 58.08
SEA-608 67.02 NC NC NC NC NC NC 12.47 54.55 12.96 54.06 10.37 56.65 8.18 58.84 13.24 | 53.78 NC NC NC NC 8.80 58.22
Upper Glaciofluvial Formation - wells screened between 10 and 35 feet elevation
GLF-700A 61.93 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 3.00 58.93
GLF-706A 67.84 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 9.12 58.72
GNP-708A 71.09 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 16.28 54.81 76.75 -5.66 15.53 55.56
L-2 69.94 11.46 53.33 12.13 57.81 13.27 56.67 12.50 57.44 13.27 56.67 11.08 58.86 9.66 60.28 NC NC NC NC NC NC 10.21 59.73
MW-106B 68.55 NC NC 11.46 57.09 12.54 56.01 11.53 57.02 12.46 56.09 10.21 58.34 8.55 60.00 NC NC NC NC NC NC 9.06 59.49
MW-107B 81.53 19.26 62.27 19.91 61.62 21.53 60.00 22.71 58.82 22.07 59.46 21.80 59.73 18.59 62.94 NC NC NC NC NC NC 18.69 62.84
MW-108A 69.00 9.66 59.34 10.10 58.90 11.73 57.27 11.33 57.67 12.16 56.84 10.98 58.02 7.46 61.54 NC NC NC NC NC NC 7.79 61.21
MW-111A 64.13 7.35 56.78 7.89 56.24 9.18 54.95 9.44 54.69 9.64 54.49 8.19 55.94 5.07 59.06 NC NC NC NC NC NC 5.50 58.63
MW-112A 68.09 10.23 57.86 10.78 57.31 12.34 55.75 13.77 54.32 13.64 54.45 12.54 55.55 8.85 59.24 NC NC NC NC NC NC 8.97 59.12
MW-B1 61.92 3.92 58.00 5.15 56.77 6.54 55.38 5.50 56.42 6.64 55.28 3.71 58.21 247 59.45 NC NC NC NC NC NC 3.07 58.85
MW-C1 61.06 3.83 57.23 4.72 56.34 6.02 55.04 5.12 55.94 6.03 55.03 3.39 57.67 1.78 59.28 NC NC NC NC NC NC 2.33 58.73
SEA-602B 61.99 NC NC NC NC NC NC 5.46 56.53 6.71 55.28 3.73 58.26 2.31 59.68 NC NC NC NC NC NC 2.95 59.04
Deep Glaciofluvial Formation - wells screened below 10 feet elevation
GNP-705B 76.67 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 19.25 57.42
MW-108B 69.31 11.18 58.13 11.73 57.58 13.16 56.15 12.89 56.42 13.38 55.93 11.50 57.81 8.87 60.44 NC NC NC NC NC NC 9.32 59.99
MW-109A 68.64 10.47 58.17 11.27 57.37 12.64 56.00 12.92 55.72 12.91 55.73 11.48 57.16 8.43 60.21 NC NC NC NC NC NC 8.79 59.85
MW-111B 64.01 7.22 56.79 7.75 56.26 9.03 54.98 9.30 54.71 9.51 54.50 8.05 55.96 4.94 59.07 NC NC NC NC NC NC 5.37 58.64
MW-112B 68.20 11.52 56.68 12.04 56.16 13.37 54.83 13.94 54.26 14.12 54.08 12.65 55.55 9.61 58.59 NC NC NC NC NC NC 9.91 58.29
MW-501C 68.47 NC NC 10.15 58.32 11.08 57.39 10.37 58.10 10.99 57.48 9.20 59.27 NC NC NC NC NC NC NC NC NC NC
MW-502 73.47 NC NC 15.56 57.91 16.68 56.79 15.90 57.57 16.68 56.79 14.56 58.91 13.18 60.29 NC NC NC NC NC NC 13.75 59.72
MW-A1 64.79 7.06 57.73 7.82 56.97 9.13 55.66 7.91 56.88 9.08 55.71 6.26 58.53 4.82 59.97 NC NC NC NC NC NC 5.97 58.82
Till Formation
MW-109B 69.13 11.21 57.92 11.98 57.15 13.32 55.81 13.53 55.60 13.62 55.51 12.17 56.96 9.07 60.06 NC NC NC NC NC NC 9.48 59.65
MW-110B 67.50 8.73 58.77 9.32 58.18 10.64 56.86 12.38 55.12 11.99 55.51 11.75 55.75 6.83 60.67 NC NC NC NC NC NC 7.11 60.39
Bedrock Formation
MW-106C 68.20 NC NC 10.98 57.22 12.00 56.20 11.08 57.12 11.95 56.25 10.78 57.42 8.14 60.06 NC NC NC NC NC NC 8.54 59.66
MW-107C 81.55 20.07 61.48 20.65 60.90 22.17 59.38 23.00 58.55 22.59 58.96 21.99 59.56 19.25 62.30 NC NC NC NC NC NC 19.45 62.10
MW-108C 69.26 11.23 58.03 11.77 57.49 13.18 56.08 12.89 56.37 13.39 55.87 11.49 57.77 8.90 60.36 NC NC NC NC NC NC 9.37 59.89
MW-109C 69.30 11.35 57.95 12.20 57.10 13.56 55.74 13.65 55.65 13.81 55.49 12.15 57.15 9.36 59.94 NC NC NC NC NC NC 9.70 59.60
MW-110C 67.93 8.79 59.14 9.39 58.54 10.59 57.34 11.97 55.96 11.77 56.16 11.39 56.54 6.39 61.54 NC NC NC NC NC NC 6.63 61.30
MW-111C 64.50 6.06 58.44 6.62 57.88 7.86 56.64 8.74 55.76 8.71 55.79 7.96 56.54 3.70 60.80 NC NC NC NC NC NC 4.03 60.47
MW-112C 68.09 11.31 56.78 11.87 56.22 13.21 54.88 13.74 54.35 13.89 54.20 10.51 57.58 9.35 58.74 NC NC NC NC NC NC 9.70 58.39
MW-EA2 78.32 NC NC NC NC NC NC 15.21 63.11 14.96 63.36 14.35 63.97 14.20 64.12 NC NC NC NC NC NC 14.45 63.87
MW-EA3 78.76 NC NC NC NC NC NC 20.46 58.30 20.36 58.40 19.27 59.49 15.15 63.61 NC NC NC NC NC NC 14.66 64.10
MW-EA4 79.75 NC NC NC NC NC NC 17.03 62.72 15.48 64.27 15.61 64.14 15.15 64.60 NC NC NC NC NC NC NC NC
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Table 2-3
Groundwater Elevation Data

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Measuring | Depth to | Water-Level | Depth to | Water-Level | Depth to | Water-Level | Depth to | Water-Level | Depthto | Water-Level | Depthto | Water-Level | Depthto [ Water-Level | Depthto | Water-Level | Depthto | Water-Level | Depth to Bottom Depth to Water-Level
Measuring Point Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Bottom Elevation Water (feet) Elevation
Point Rleference (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (feet) (ft NGVD29) (ft NGVD29)
Elevation
(ft NGVD29) .
May 6-8, 2002 August 13 & 14, 2003 August 25-27, 2003 September 25, 2003 August 27, 2004 September 20, 2004 April 27, 2005 October 4, 2005 November 14 & 15, 2005 November 28 & 29, 2005
Surface-Water Measuring Points
HW-01 69.64 NC NC NC NC 3.43 66.21 dry@3.32| dry@66.32 dry NC NC NC NC NC NC NC NC NC NC NC NC
HW-02 59.37 NC NC NC NC NC NC 2.57 56.80 1.36 58.01 NC NC NC NC NC NC NC NC NC NC NC NC
PZ-01 outside 59.71 NC NC 4.50 55.21 5.63 54.08 4.29 55.42 5.59 54.12 2.59 57.12 1.75 57.96 dry@6.18| dry@53.53 NC NC NC NC 2.35 57.36
PZ-02 outside 60.39 NC NC 4.82 55.57 dry@5.14| dry@55.28 4.68 55.71 dry@4.95| dry@55.44 2.98 57.41 NC NC dry@9.41| dry@50.98 NC NC NC NC 3.89 56.50
PZ-03 outside 61.14 NC NC 4.72 56.42 dry@4.79| dry@56.32 | dry@4.72| dry@56.39 |dry@4.55| dry@56.59 3.06 58.08 2.26 58.88 dry@4.78| dry@56.36 NC NC NC NC 2.83 58.31
PZ-04 outside 55.87 NC NC 3.50 52.37 4.03 51.84 3.31 52.56 NC NC NC NC NC NC NC NC NC NC NC NC NC NC
PZ-04A outside 53.99 NC NC NC NC NC NC NC NC 2.29 51.70 0.82 53.17 Underwater not found NC NC NC NC NC NC
PZ-05 outside 59.93 NC NC 3.44 56.49 5.67 54.26 dry@6.16| dry@53.79 | dry@5.95| dry@53.98 1.84 58.09 0.99 | 58.94 dry@6.16| dry@53.77 NC NC NC NC NC NC
PZ-06 outside 58.89 NC NC 4.89 54.00 dry@4.94| dry@54.37 4.83 54.06 dry@5.00| dry@53.89 2.50 56.39 Underwater 5.49 53.40 NC NC NC NC 1.56 57.33
PZ-06A outside 56.60 NC NC NC NC NC NC NC NC 3.19 53.41 0.22 56.38 Unable to Open 4.38 52.22 2.20 54.40 NC NC NC NC
PZ-07 outside 59.60 NC NC 4.50 55.10 5.37 54.23 4.95 54.65 5.40 54.20 1.70 57.90 NC NC dry@5.68| dry@53.92 2.40 57.20 NC NC 2.21 57.39
PZ-08 outside 63.26 NC NC NC NC dry@3.89| dry@59.37 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
PZ-09 outside 57.75 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
PZ-09 outside 57.75 NC NC 2.08 55.67 3.84 53.91 3.64 54.11 3.22 54.53 2.18 55.57 NC NC 4.28 53.47 NC NC NC NC Underwater
PZ-10 outside 63.70 NC NC 3.98 59.72 5.45 58.25 dry@5.58| dry@58.12 | dry@5.40| dry@58.30 |dry@5.45| dry@58.25 1.33 62.37 dry@5.38| dry@58.32 NC NC NC NC 1.50 62.20
PZ-11 outside 63.55 NC NC 3.64 59.91 5.06 58.49 dry@5.36 | dry@58.17 | dry@5.37| dry@58.18 5.15 58.40 1.32 62.23 could not locate NC NC NC NC 1.42 62.13
PZ-12 outside 64.14 NC NC 4.18 59.96 dry@5.00| dry@59.14 |dry@4.88| dry@59.26 |dry@4.82| dry@59.32 |dry@4.85| dry@59.29 1.63 62.51 dry@4.87] dry@59.27 NC NC NC NC 1.92 62.22
PZ-13 outside 65.11 NC NC 4.27 60.84 4.43 60.68 4.64 60.47 4.69 60.42 4.51 60.60 2.63 62.48 could not locate NC NC NC NC NC NC
PZ-14 outside 61.68 NC NC 4.56 57.12 5.03 56.65 4.61 57.07 dry@4.62| dry@57.06 3.44 58.24 3.41 58.27 6.03 55.65 NC NC NC NC 4.15 57.53
PZ-15 outside 68.49 NC NC 1.86 66.63 1.87 66.62 1.75 66.74 1.94 66.55 1.94 66.55 1.40 67.09 1.69 66.80 NC NC NC NC 1.35 67.14
PZ-15A outside 69.12 NC NC NC NC NC NC NC NC 2.60 66.52 2.59 66.53 2.01 67.11 2.38 66.74 NC NC NC NC 1.95 67.17
PZ-16 outside 66.08 NC NC NC NC dry@3.36| dry@62.72 NC NC NC NC NC NC NC NC dry@3.40| dry@62.68 NC NC NC NC dry dry
PZ-17 outside 65.15 NC NC NC NC dry@3.31| dry@61.84 NC NC NC NC NC NC NC NC dry@3.18| dry@61.97 NC NC NC NC dry dry
PZ-18 outside 65.97 NC NC NC NC dry@3.67| dry@62.29 NC NC NC NC NC NC NC NC dry@6.33| dry@59.64 NC NC NC NC dry dry
PZ-19 outside 69.69 NC NC NC NC NC NC NC NC dry@2.85| dry@66.84 NC NC NC NC dry@2.98| dry@66.71 NC NC NC NC 2.82 66.87
PZ-20 outside 59.11 NC NC NC NC NC NC NC NC 3.22 55.89 1.15 57.96 3.20 55.91 3.53 55.58 NC NC NC NC NC NC
PZ-21 outside 61.28 NC NC NC NC NC NC NC NC NC NC NC NC NC NC dry@9.46| dry@51.82 NC NC NC NC 2.72 58.56
PZ-22 outside 66.40 NC NC NC NC NC NC NC NC NC NC NC NC NC NC 12.03 54.37 9.32 57.08 NC NC 7.98 58.42
PZ-23 outside 59.89 NC NC NC NC NC NC NC NC NC NC NC NC NC NC dry@9.48| dry@50.41 NC NC NC NC 2.58 57.31
SEA-606 outsidg 64.43 NC NC NC NC NC NC NC NC NC NC NC NC NC NC dry@2.83| dry@61.60 NC NC NC NC NC NC
SEA-607 outsidg 65.82 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 10.00 55.82 22.22 43.60 NC NC
SEA-608 outsidg 67.02 NC NC NC NC NC NC NC NC NC NC NC NC NC NC dry@2.13| dry@64.89 NC NC NC NC NC NC
SG-1 72.57 NC NC NC NC NC NC NC NC NC NC NC NC NC NC 21.27 51.30 19.70 52.87 NC NC 19.20 53.37
SG-2 69.30 NC NC NC NC NC NC NC NC NC NC NC NC NC NC 17.70 51.60 14.00 55.30 NC NC 13.02 56.28

Notes:

NC = not collected (measuring point may have not have been installed)

ft NGVD29 = elevation datum is National Geodetic Vertical Datum 1929. All elevation values shown are in feet NGVD29.
ob = obstruction in well encountered
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Table 2-4
Vertical Hydraulic Gradients

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Middle Water-Level Elevation Vertical Hydraulic Gradient™®
Measuring Screen (feet NGVD29) (positive value = upward flow; negative value = downward flow)
Point Elev. 11/14- 8/13- 8/15- 11/14-

(ft NGVD29) 5/6-5/8/02 |8/13-8/14/03| 8/15-8/27/03 9/25/03 8/27/04 9/20/04 4/27/05 10/4/05 11/15/05 11/28-11/29/05 |5/6-5/8/02 8/14/03 8/27/03 9/25/03 8/27/04 | 9/20/04 4/27/05 10/4/05 11/15/05 11/28-11/29/05 | Average
GLF-706 49.5 NC NC NC NC NC NC NC NC NC 58.54 NA NA NA NA NA NA NA NA NA 0.0040 0.0040
GLF-706A 5.0 NC NC NC NC NC NC NC NC NC 58.72
GNP-705 58.9 NC NC NC NC NC NC NC NC NC 58.02 NA NA NA NA NA NA NA NA NA -0.0056 -0.0056
GNP-705B -48.3 NC NC NC NC NC NC NC NC NC 57.42
GNP-708 53.0 NC NC NC NC NC NC NC NC 55.00 55.87 NA NA NA NA NA NA NA NA -0.0036 -0.0058 -0.0047
GNP-708A 0.0 NC NC NC NC NC NC NC NC 54.81 55.56
MW-106A 54.3 57.90 NC 56.14 56.96 55.99 58.33 59.91 NC NC 59.45 NA NA -0.0052 0.0024 0.0040 0.0004 0.0036 NA NA 0.0016 0.0011
MW-106B 29.1 NC 57.09 56.01 57.02 56.09 58.34 60.00 NC NC 59.49 NA 0.0050 0.0073 0.0038 0.0061 -0.0351 0.0023 NA NA 0.0065 -0.00060
MW-106C 2.9 NC 57.22 56.20 57.12 56.25 57.42 60.06 NC NC 59.66
MW-107A 55.6 63.21 62.24 60.48 58.90 59.74 59.73 63.45 NC NC 63.45 -0.050 -0.033 -0.026 -0.004 -0.015 0.0000 -0.027 NA NA -0.033 -0.024
MW-107B 36.9 62.27 61.62 60.00 58.82 59.46 59.73 62.94 NC NC 62.84 -0.048 -0.044 -0.038 -0.016 -0.030 -0.010 -0.039 NA NA -0.045 -0.034
MW-107C 20.5 61.48 60.90 59.38 58.55 58.96 59.56 62.30 NC NC 62.10
MW-108AA 52.1 59.51 59.05 57.41 57.72 56.97 58.04 61.68 NC NC 61.38 -0.0073 -0.0064 -0.0060 -0.0021 -0.0056 | -0.00085 -0.0060 NA NA -0.0073 -0.0052
MW-108A 28.7 59.34 58.90 57.27 57.67 56.84 58.02 61.54 NC NC 61.21 -0.023 -0.025 -0.021 -0.023 -0.017 -0.0039 -0.021 NA NA -0.023 -0.020
MW-108B -24.6 58.13 57.58 56.15 56.42 55.93 57.81 60.44 NC NC 59.99 -0.0028 -0.0025 -0.0020 -0.0014 -0.0017 -0.0011 -0.0023 NA NA -0.0028 -0.0021
MW-108C -60.0 58.03 57.49 56.08 56.37 55.87 57.77 60.36 NC NC 59.89
MW-109AA 51.0 57.11 56.17 54.89 55.49 54.84 57.31 59.01 NC NC 58.51 0.016 0.018 0.017 0.0035 0.014 -0.0023 0.018 NA NA 0.020 0.013
MW-109A -14.4 58.17 57.37 56.00 55.72 55.73 57.16 60.21 NC NC 59.85 -0.0041 -0.0036 -0.0031 -0.0020 -0.0036 | -0.0033 -0.0025 NA NA -0.0033 -0.0032
MW-109B -75.0 57.92 57.15 55.81 55.60 55.51 56.96 60.06 NC NC 59.65 0.0011 -0.0019 -0.0027 0.0019 -0.00076 0.0072 -0.0046 NA NA -0.0019 -0.00019
MW-109C -101.3 57.95 57.10 55.74 55.65 55.49 57.15 59.94 NC NC 59.60
MW-110A 54.1 59.21 58.63 57.35 55.22 55.89 56.29 61.07 NC NC 60.89 -0.0092 -0.0095 -0.010 -0.0021 -0.0080 -0.011 -0.0084 NA NA -0.011 -0.0087
MW-110B 6.5 58.77 58.18 56.86 55.12 55.51 55.75 60.67 NC NC 60.39 0.013 0.013 0.017 0.029 0.023 0.028 0.030 NA NA 0.032 0.023
MW-110C -22.2 59.14 58.54 57.34 55.96 56.16 56.54 61.54 NC NC 61.30 - - - - - - - -
MW-111AA 425 56.73 56.24 54.94 54.88 54.52 56.29 59.12 NC NC 58.53 NA 0.0000 0.00020 -0.0038 | -0.00060 | -0.0071 -0.0012 NA NA 0.0020 -0.0015
MW-111A -7.1 56.24 54.95 54.69 54.49 55.94 59.06 NC NC 58.63 NA 0.00045 0.00067 0.00045 | 0.00022 | 0.00045 | 0.00022 NA NA 0.00022 0.00038
MW-111B -51.7 56.79 56.26 54.98 54.71 54.50 55.96 59.07 NC NC 58.64 0.045 0.045 0.046 0.029 0.036 0.016 0.048 NA NA 0.050 0.039
MW-111C -88.0 58.44 57.88 56.64 55.76 55.79 56.54 60.80 NC NC 60.47
MW-112AA 52.4 58.11 57.34 55.95 54.39 54.70 55.82 56.98 NC NC 59.21 -0.0070 | -0.00084 -0.0056 -0.0020 -0.0070 | -0.0075 0.063 NA NA -0.0025 0.0038
MW-112A 16.6 57.86 57.31 55.75 54.32 54.45 55.55 59.24 NC NC 59.12 -0.044 -0.043 -0.035 -0.0023 -0.014 0.0000 -0.024 NA NA -0.031 -0.024
MW-112B -10.0 56.68 56.16 54.83 54.26 54.08 55.55 58.59 NC NC 58.29 0.0030 0.0018 0.0015 0.0027 0.0036 0.062 0.0046 NA NA 0.0030 0.010
MW-112C -42.9 56.78 56.22 54.88 54.35 54.20 57.58 58.74 NC NC 58.39 - -
MW-501A 55.8 NC ob@59.28 | ob@58.92 ob@58.27 57.40 59.22 NC NC NC NC NA NA NA NA 0.00048 | 0.0000 NA NA NA NA 0.0002
MW-501B 13.8 NC 58.27 57.36 58.08 57.42 59.22 NC NC NC NC NA 0.0012 0.00070 0.00047 0.0014 0.0012 NA NA NA NA 0.0010
MW-501C -29.2 NC 58.32 57.39 58.10 57.48 59.27 NC NC NC NC - - -
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Table 2-4
Vertical Hydraulic Gradients

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Middle Water-Level Elevation Vertical Hydraulic Gradient™®
Measuring Screen (feet NGVD29) (positive value = upward flow; negative value = downward flow)
Point Elev. 11/14- 8/13- 8/15- 11/14-

(ft NGVD29) 5/6-5/8/02 |8/13-8/14/03| 8/15-8/27/03 9/25/03 8/27/04 9/20/04 4/27/05 10/4/05 11/15/05 11/28-11/29/05 |5/6-5/8/02 8/14/03 8/27/03 9/25/03 8/27/04 9/20/04 4/27/05 10/4/05 11/15/05 11/28-11/29/05 Average
MW-A2 53.2 57.60 56.95 55.60 56.82 55.63 58.47 59.93 NC NC 59.68 0.0019 0.00029 0.00086 0.00086 0.0011 0.00086 0.0006 NA NA -0.012 -0.0007
MW-Al -16.8 57.73 56.97 55.66 56.88 55.71 58.53 59.97 NC NC 58.82 -—- -—- -—- -—- --- -—- -—- --- -—- --- -—-
MW-B2 49.0 57.28 56.29 54.98 56.22 55.03 57.94 59.25 NC NC 58.71 0.0166 0.0110 0.0092 0.0046 0.0057 0.0062 0.0046 NA NA 0.0032 0.0076
MW-B1 5.5 58.00 56.77 55.38 56.42 55.28 58.21 59.45 NC NC 58.85 - -—- -—- -—- --- -—- -—- --- -—- --- -—-
MW-C2 495 56.78 55.87 54.66 55.79 54.69 57.49 58.82 NC NC 58.25 0.0082 0.0085 0.0069 0.0027 0.0062 0.0033 0.0084 NA NA 0.0087 0.0066
MW-C1 -5.5 57.23 56.34 55.04 55.94 55.03 57.67 59.28 NC NC 58.73 --- --- --- --- --- --- --- --- --- --- ---
PZ-01 inside 49.3 NC 55.71 54.47 55.52 54.47 57.25 58.31 53.45 NC 57.76 NA 0.085 0.082 0.016 0.073 0.017 0.040 NA NA 0.050 0.052
PZ-01 outside NA NC 55.21 54.08 55.42 54.12 57.12 57.96 dry@53.53 NC 57.36 --- --- --- --- --- --- --- --- --- --- ---
PZ-02 inside 51.5 NC 55.83 54.66 55.79 54.73 57.57 NC 52.80 NC 56.75 NA 0.064 NA 0.019 NA 0.027 NA NA NA 0.050 0.040
PZ-02 outside NA NC 55.57 dry@55.28 55.71 dry@55.44 57.41 NC dry@50.98 NC 56.50 --- --- --- --- -—- --- --- --- --- -—- ---
PZ-03 inside 53.9 NC 56.94 54.27 56.29 55.35 58.07 59.11 dry@55.09 NC 58.53 NA 0.21 NA NA NA -0.0024 0.046 NA NA 0.050 0.075
PZ-03 outside NA NC 56.42 dry@56.32 | dry@56.39 | dry@56.59 58.08 58.88 dry@56.36 NC 58.31 --- --- --- --- -—- --- --- -—- --- -—- ---
PZ-04 inside 48.8 NC 52.54 51.84 52.44 NC NC NC NC NC NC NA 0.048 0.000 -0.032 NA NA NA NA NA NA 0.0052
PZ-04 outside NA NC 52.37 51.84 52.56 NC NC NC NC NC NC --- --- --- --- - --- --- -—- --- - ---
PZ-05 inside 53.0 NC 56.49 54.20 53.60 53.56 58.12 58.94 dry@53.44 NC NC NA 0.000 -0.048 NA NA 0.0059 0.000 NA NA NA -0.010
PZ-05 outside NA NC 56.49 54.26 dry@53.79 | dry@53.98 58.09 58.94 dry@53.77 NC NC --- --- --- --- --- --- --- - --- --- ---
PZ-06 inside 50.3 NC 54.19 dry@54.47 dry@54.43 53.58 56.58 underwater 53.57 NC 57.56 NA 0.051 NA NA NA 0.031 0.000 0.055 NA 0.033 0.034
PZ-06 outside NA NC 54.00 dry@54.37 54.06 dry@53.89 56.39 underwater 53.40 NC 57.33 --- --- --- --- --- --- --- --- --- --- ---
PZ-07 inside 49.0 55.06 54.03 54.63 54.00 57.50 49.30 53.13 57.15 57.39 NA -0.007 -0.038 -0.0035 -0.038 -0.045 NA NA -0.0061 0.000 -0.020
PZ-07 outside NA NC 55.10 54.23 54.65 54.20 57.90 NC dry@53.92 57.20 57.39 --- --- --- --- --- --- --- --- --- --- ---
PZ-10 inside 56.0 NC 59.72 58.24 56.39 57.91 57.91 62.37 dry@55.86 NC 62.18 NA 0.000 -0.004 NA NA NA 0.000 NA NA -0.0032 -0.0019
PZ-10 outside NA NC 59.72 58.25 dry@58.12 | dry@58.30 | dry@58.25 62.37 dry@58.32 NC 62.20 -—- -—- -—- -—- --- -—- -—- --- -—- --- -—-
PZ-11 inside 55.9 NC 59.91 58.28 56.06 57.71 58.33 62.26 not located NC 62.14 NA 0.000 -0.081 NA NA -0.028 0.0047 0.000 NA 0.0016 -0.017
PZ-11 outside NA NC 59.91 58.49 dry@58.17 | dry@58.18 58.40 62.23 not located NC 62.13 --- --- --- --- - --- --- - --- - ---
PZz-12 inside 56.5 NC 59.93 58.07 57.56 57.69 58.57 62.48 dry@55.84 NC 62.29 NA -0.0087 NA NA NA NA -0.005 NA NA 0.012 -0.0005
PZ-12 outside NA NC 59.96 dry@59.14 | dry@59.26 | dry@59.32 | dry@59.29 62.51 dry@59.27 NC 62.22 - - - - --- - - --- - --- ---
PZ-13 inside 57.4 NC 61.13 61.07 60.89 61.06 61.20 63.07 not located NC NC NA 0.084 0.12 0.14 0.21 0.19 0.12 0.000 NA NA 0.12
PZ-13 outside NA NC 60.84 60.68 60.47 60.42 60.60 62.48 not located NC NC - - - - - - - - - - -
PZ-14 inside 54.1 NC 57.23 57.05 57.11 56.60 58.31 58.32 55.41 NC 57.59 NA 0.036 0.16 0.013 NA 0.017 0.012 -0.15 NA 0.017 0.014
PZ-14 outside NA NC 57.12 56.65 57.07 dry@57.06 58.24 58.27 55.65 NC 57.53 --- --- --- --- --- --- --- --- --- --- ---

Notes:

@ values shown in each row represent the vertical gradient between the well in that row and the well in the row beneath (i.e., the value in the MW-106A row is the gradient between MW-106A and MW-106B).
NC = not collected (measuring point may have not have been installed)

NA = not applicable

ft NGVD29 = elevation datum is National Geodetic Vertical Datum 1929

ob = obstruction in well encountered
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Table 2-5

Summary of Investigation Activities

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

construction.

hydrocarbons (TPH)

Investigation Sgra:::l?nfg Objective Media Sampled Analyses Performed Comments
Goldberg-Zoino Associates Inc. 1980 and Determine source of Groundwater VOCs Report concluded that the probable source of
1981 volatile organic VOC contamination in the Quinnville well field
compound (VOC) was the Peterson Puritan Superfund Site. Wells
contamination in installed within Operable Unit 2 (OU2),
Quinville well field specifically Quinnville well field, could not be
groundwater. located.
Malcom Pirnie, Inc. 1982 Evaluate VOC Groundwater VOCs Wells installed within OU2 could not be located.
concentrations in
groundwater near the
Peterson Puritan
Superfund Site OU2.
Camp, Dresser & Mckee Inc. 1987 Evaluate groundwater at Groundwater Split samples collected, [Six wells and three piezometers (one piezometer
the Peterson Puritan analyses unknown |was damaged) are located within OU2.
Superfund Site OU2.
GHR Engineering Corp. 1981 Install monitoring wells Groundwater Metals Seven wells installed at OU2 but one cannot be
at landfill. located and one was damaged.
Sitewide Remedial Investigation 1987 to | Characterize nature and Groundwater VOCs, semivolatile [Performed seismic refraction survey to evaluate
1989 extent of contamination organic compounds |elevation of bedrock and wetlands mapping to
in soil, groundwater, (SVOCs), pesticides, |delineate extent and type of wetlands.
surface water, and polychlorinated
sediment at the biphenyls (PCBs),
Peterson Puritan metals, and cyanide
Superfund Site OU2. Surface water VOCs, SVOCs,
pesticides, PCBs,
metals, and cyanide
Sediment VOCs, SVOCs,
pesticides, PCBs,
metals, and cyanide
Pre-Phase 1 Preparatory Assessment 2002 Locate existing Sediment Moisture content and |At the United Staets Environmental Protection
monitoring wells in OU2 polycyclic aromatic  |Agency's (USEPA's) request, PAH sediment data
and evaluate moisture hydrocarbons (PAHs) |will not be used in the remedial
content of sediment. investigation/feasibility study (RI/FS).
Bikeway Investigation 2000 to Evaluate soil quality in Soil Pesticides, metals, and |Construction of bikeway includes excavation and
2002 area of planned bikeway total petroleum removal of about 6,500 cubic yards of material.
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Table 2-5

Summary of Investigation Activities

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Investigation Date .Of Objective Media Sampled Analyses Performed Comments
Sampling
Owens Corning Limited Removal 2003 Investigate extent of Soil VOCs, SVOCs, Removed fiberglass waste on island in 2003.
fibreglass waste present pesticides, PCBs,
on island. metals, TPH, and TCLP
metals.
McNulty Properties 2003 Evaluate groundwater Groundwater VOCs and metals Installed four wells along the northeastern
quality and hydraulic boundary of the wetlands.
relationship to known Surface water VOCs, SVOCs, and
groundwater metals
contamination to the Sediment VOCs, SVOCs, and
south and northwest. metals
Phase 1A Investigation 2003 Meet objectives of RI/FS Soil VOCs, SVOCs, Results are presented in the Revised Database
scope identified in the pesticides, PCBs, Summary Report (DBSR2) and discussed in
scope of work. metals, cyanide, and [Sections 2 and 4 of the RI. Performed
conventionals electromagnetic induction survey to evaluate
extent of buried waste.
Groundwater VOCs, SVOCs, Performed electrical conductivity/membrane

pesticides, PCBs,
metals, cyanide, and
conventionals

interface probe survey to evaluate VOCs at toe of
landfill. Performed cone penetrometer tests to
evaluate landfill slope stability.

Surface water

VOCs, SVOCs,
pesticides, PCBs,
metals, cyanide, and
conventionals

Performed potentiometric survey, hydraulic well
test, and surface flow measurements to evaluate
groundwater and surface-water flow.

Sediment

VOCs, SVOCs,
pesticides, PCBs,
metals, cyanide, and
conventionals

Air

VOCs
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Table 2-5

Summary of Investigation Activities

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Investigation

Date of
Sampling

Objective

Media Sampled

Analyses Performed

Comments

Phase 1A Expanded Investigation

2004

Fill data gaps identified
in Phase 1A
investigation.

Soil

VOCs, SVOCs,
pesticides, PCBs,
metals, cyanide, and
conventionals

Results are presented in the DBSR2 and
discussed in Sections 2 and 4 of the RI.
Performed potentiometric survey, hydraulic well

groundwater and surface-water flow.

test, and surface flow measurements to evaluate

Groundwater

VOCs, SVOCs,
pesticides, PCBs,
metals, cyanide, and
conventionals

Surface water

VOCs, SVOCs,
pesticides, PCBs,
metals, cyanide, and
conventionals

Sediment

VOCs, SVOCs,
pesticides, PCBs,
metals, cyanide, and
conventionals

Phase 1B Investigation

2005

To support Rl and FS
and fill data gaps.

Soil

VOCs, PAHs, non-PAH
SVOCs,
PCBs and pesticides,
metals and cyanide, and
polychlorinated dibenzo-
p -dioxins and
polychlorinated
dibenzofurans

Results are presented in the DBSR2 and
discussed in Sections 2 and 4of the RI.

Performed seismographic geophysical evaluation
of bedrock surface along suspected bedrock dip.

Groundwater

VOCs, PAHSs,
non-PAH SVOCs,
PCBs and Pesticides,

metals and cyanide
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Table 2-5

Summary of Investigation Activities

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Investigation Date .Of Objective Media Sampled Analyses Performed Comments
Sampling
Phase 1B Investigation 2005 Surface water PAHSs, PCBs,
pesticides, metals,
and miscellaneous
parameters
Sediment VOCs, PAHs, Conducted sediment probing in Blackstone River;
non-PAH SVOCs, benthic community surveys and benthic toxicity
PCBs, Pesticides, tests.
metals and
miscellaneous
Fish tissue PAHs, SVOCs, Fish community survey conducted in Blackstone
PCBs, Pesticides, River; fish samples collected on whole bodies,
and metals filets, and carcasses; wildlife and vegetation
habitats surveys conducted; and rapid
bioassessment protocal conducted.
Nunes Parcel Investigation 2006 To delineate limits of Soil VOCs, SVOCs,
buried waste. Pesticides, PCBs,
metals, and cyanide
Supplemental Groundwater 3/2007 Evaluate groundwater Groundwater VOCs and metals
Investigation quality.
RI Report 6/2007 Compiled investigation (see above) (see above) (see above)
data completed since
2003
Additional Data Collection at Unnamed | 11/2009 Evaluated soil and Soil VOCs, SVOCs, PCBs,
Island groundwater quality. pesticides, metals,
cvanide. dioxin. furans
Groundwater VOCs, SVOCs, PCBs,
pesticides, metals,
cyanide
Supplemental Data Investigation 11/2012 Further evaluate Earthworms Cd
reference data for soil
and sediment; evaluate
earthworm
bioaccumulation
Soil BEHP, PAHSs,
select metals
Sediment BEHP, PAHSs,

select metals
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Table 3-1

Chemical-Specific ARARs, Criteria, Advisories, and Guidance

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory

Authority Requirement Status Requirement Synopsis Consideration in the FS
Groundwater

Federal Safe Drinking Water | Relevantand | Establishes MCLs for common organic and Remedial actions will be

Requirements

Act Maximum
Contaminant Levels
(MCLs), 40 CFR
Subparts B and G

Appropriate

inorganic contaminants applicable to public
drinking water supplies. Used as relevant and
appropriate standards for aquifers and surface
water bodies that are potential drinking water
SOurces.

designed and implemented to
meet this requirement.

Federal Safe Drinking Water | Relevantand | Establishes maximum contaminant level goals | Remedial actions will be
Requirements | Act Maximum Appropriate | (MCLGs) for public water supplies. MCLGs are | designed and implemented to
Contaminant Goals health goals for drinking water sources. These | meet this requirement.
(MCLGs), 40 CFR unenforceable health goals are available for a
Subpart F number of organic and inorganic compounds.
Federal Guidelines for TBC These guidelines provide guidance on Used to calculate potential
Requirements | Carcinogenic Risk conducting risk assessments involving carcinogenic risks caused by
Assessment, carcinogens. exposure to contaminants in
EPA/630/P-03/001F groundwater.
Federal Supplemental TBC This provides guidance on assessing risk to Used to calculate potential
Requirements | Guidance for children from carcinogens. carcinogenic risks to children
Assessing caused by exposure to
Susceptibility from contaminants.
Early-Life Exposure
to Carcinogens,
EPA/630/R-03/003F
Federal EPA Risk Reference | TBC Guidance used to compute human health hazard | Used to compute the individual
Requirements | Doses (RfDs) resulting from exposure to non-carcinogens in non-carcinogenic risk resulting
site media. RfDs are considered to be the levels | from exposure to non-
unlikely to cause significant adverse health carcinogenic contaminants in
effects associated with a threshold mechanism | groundwater.
of action in human exposure for a lifetime
Federal Human Health TBC CSFs are estimates of the upper-bound Used to compute the individual

Requirements

Assessment Cancer
Slope Factors (CSFs)

probability of an individual developing cancer
as aresult of a lifetime exposure to a particular
concentration of a potential carcinogen.

incremental cancer risk resulting
from exposure to carcinogenic
contaminants in groundwater.




Table 3-1

Chemical-Specific ARARs, Criteria, Advisories, and Guidance

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory
Authority Requirement Status Requirement Synopsis Consideration in the FS
Federal EPA Health TBC EPA publishes contaminant-specific health The Health Advisories were used
Requirements | Advisories advisories that indicate the non-carcinogenic to develop groundwater
risks associated with consuming contaminated | performance standards.
drinking water.
State RI Rules and Applicable These regulations set remediation standards for | State standards that are more
Requirements | Regulations for the groundwater at NPL sites within the state based | stringent than federal standards
Investigation and on groundwater classification. were used to develop
Remediation of groundwater performance
Hazardous Materials standards.
Releases, CRIR12-
180-001;
DEM-DSR-01-93,
section 8.03
Soil
Federal Guidelines for TBC These guidelines provide guidance on Used to calculate potential
Requirements | Carcinogenic Risk conducting risk assessments involving carcinogenic risks caused by
Assessment, carcinogens. exposure to contaminants in
EPA/630/P-03/001F soil/debris.
Federal Supplemental TBC This provides guidance on assessing risk to Used to calculate potential
Requirements | Guidance for children from carcinogens. carcinogenic risks to children
Assessing caused by exposure to
Susceptibility from contaminants.
Early-Life Exposure
to Carcinogens,
EPA/630/R-03/003F
Federal EPA Risk Reference | TBC Guidance used to compute human health hazard | Used to compute the individual
Requirements | Doses (RfDs) resulting from exposure to non-carcinogens in non-carcinogenic risk resulting
site media. RfDs are considered to be the levels | from exposure to non-
unlikely to cause significant adverse health carcinogenic contaminants in
effects associated with a threshold mechanism | soil/debris.
of action in human exposure for a lifetime.




Table 3-1

Chemical-Specific ARARs, Criteria, Advisories, and Guidance

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory
Authority Requirement Status Requirement Synopsis Consideration in the FS
Federal Human Health TBC CSFs are estimates of the upper-bound Used to compute the individual
Requirements | Assessment Cancer probability of an individual developing cancer | incremental cancer risk resulting
Slope Factors (CSFs) as a result of a lifetime exposure to a particular | from exposure to carcinogenic
concentration of a potential carcinogen. contaminants in soil/debris.
Federal EPA Carcinogenic TBC These factors are used to evaluate an acceptable | Used to calculate potential
Requirements | Assessment Group risk from a carcinogen. carcinogenic risks caused by
Potency Factors exposure to contaminants in
soil/debris.
Federal Recommendations of | TBC EPA Guidance for evaluating risks posed by Used to calculate potential risks
Requirements | the Technical lead in soil. caused by exposure to lead in
Review Workgroup soil/debris.
for Lead for an
approach to
Assessing Risks
Associated with
Adult Exposure to
Lead In Soil, EPA-
540-R-03-001
(January 2003)
State RI Rules and Applicable These regulations set remediation standards for | State standards that are more

Requirements

Regulations for the
Investigation and
Remediation of
Hazardous Materials
Releases (i.e.,
Remediation
Regulations),
CRIR12-180-001;
DEM-DSR-01-93,
sections 8.02 and
8.04

soil at NPL sites when they are more stringent
than federal standards.

stringent than federal standards
were used to develop soil
performance standards.




Table 3-1

Chemical-Specific ARARs, Criteria, Advisories, and Guidance

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory
Authority Requirement Status Requirement Synopsis Consideration in the FS
Sediment
Federal NOAA Effects TBC The ERL value is equivalent to the lower 10th ERLs were used for selecting
Requirements | Range-Low (ERL) percentile of the available toxicity data, which is | Chemicals of Potential Concern
values for marine estimated to be the approximate concentration at | (COPCs) and for characterizing
and estuarine which adverse effects are likely to occur in ecological effects.
sediments (Long et sensitive life stages and/or species of sediment-
al., 1995; Long and dwelling organisms.
Morgan, 1990)
Federal U.S. DOE, Office of | TBC The SCVs are toxicological benchmarks for SCVs were used for selecting
Requirements | Environmental screening contaminants of potential concern for | COPCs and for characterizing
Management, effects on sediment-associated biota. ecological effects.
Secondary Chronic
Values (SCVs)
(Jones et al., 1997)
Federal U.S. EPA Sediment | TBC SQCs and SQBs were established to provide SQCs and SQBs were used for
Requirements | Quality Criterion screening toxicity thresholds. selecting COPCs and for
(SQC) and Sediment characterizing ecological effects.
Quality Benchmarks
(SQBs) (USEPA,
1996)
Federal NOAA Screening TBC TELSs represent the concentration below which | TELs were used for selecting
Requirements | Quick Reference adverse effects are expected to occur only COPCs and for characterizing
Tables, Threshold rarely. ecological effects.
Effects Level (TEL)
(Buchman, 1999)

Notes:

Key:
ARA

CFR
EPA
RIDEM
TBC

Applicable or Relevant and Appropriate Requirement
Code of Federal Regulations
U.S. Environmental Protection Agency

Rhode Island Department of Environmental Protection

To Be Considered




Location-Specific ARARSs, Criteria, Advisories, and Guidance

Table 3-2

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory

Authority Requirement Status Requirement Synopsis Consideration in the FS
Groundwater

Federal Floodplains Relevant and | Per the FEMA regulations (44 C.F.R. Part 9; Available practicable means will
Requirements | Management Appropriate | incorporating requirements under Executive be used to reduce the risk of

(Executive Order
11988), 44 C.F.R.
Part 9

Order 11988), federal agencies are required to
avoid long- and short-term adverse impacts
associated with the occupancy and modification
of federally-designated 100-year and 500-year
floodplain wherever there is a practicable
alternative.

flood loss, to minimize the
impact of floods, and to restore
and preserve the floodplains.

Federal

Protection of

Relevant and

Per the FEMA regulations (44 C.F.R. Part 9;

Action to be taken will minimize

Requirements | Wetlands (Executive | Appropriate | incorporating requirements under Executive alterations to protected resource
Order 11990), 44 Order 11990), federal agencies are required to | areas. Mitigation measures, as
C.F.R. Part9 avoid adversely impacting federal jurisdictional | required, will be taken to
wetlands unless there is no practicable compensate for the resource areas
alternative with lesser effects and the proposed | altered by this alternative.
action includes all practicable measures to
minimize harm to federal jurisdictional
wetlands that may result from such use.
Federal Clean Water Act, Applicable Outlines requirements for the discharge of Activities involving discharge of

Requirements

Section 404; Section
404(b)(1) Guidelines
for Specification of
Disposal Sites for
Dredged or Fill
Material, 33 U.S.C.
§ 1344; 40 C.F.R.
Part 230, 231 and

33 C.F.R. Parts 320-
323

dredged or fill materials into surface waters,
including wetlands. Such discharges are not
allowed if there are practicable alternatives with
less adverse impact. Sets standards for
restoration and mitigation required as a result of
unavoidable impacts to aquatic resources.

dredged material and/or
excavation and/or installation or
maintenance of monitoring wells
that include dredging or filling in
wetlands will be implemented to
meet these requirements,
including mitigation of altered
wetlands/aquatic resources, as
required.




Location-Specific ARARSs, Criteria, Advisories, and Guidance

Table 3-2

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory

Authority Requirement Status Requirement Synopsis Consideration in the FS
State Fresh Water Applicable Defines and establishes provisions for the Action taken will be done in
Regulatory Wetlands Act, RIGL protection of swamps, marshes and other fresh | compliance with this

Requirements

2-1, Sections 2-1-18
through 2-1-20.2;
RIDEM Rules And
Regulations
Governing the
Administration

and Enforcement of
the Fresh Water
Wetlands Act (Dec
2010), Rules 4.00-
6.00, 10.00, 11.00

water wetlands resource areas in the state.
Actions are required to prevent the undesirable
drainage, excavation, filling, alteration,
encroachment or any other form of disturbance
or destruction of a wetland.

requirement.

and 13.00.
Soil
Federal Floodplains Relevantand | Per the FEMA regulations (44 C.F.R. Part 9; Available practicable means will
Requirements | Management Appropriate | Incorporating requirements under Executive be used to reduce the risk of

(Executive Order
11988), 44 C.F.R.
Part 9

Order 11988), federal agencies are required to
avoid long- and short-term adverse impacts
associated with the occupancy and modification
of federally-designated 100-year and 500-year
floodplain wherever there is a practicable
alternative.

flood loss, to minimize the
impact of floods, and to restore
and preserve the floodplains.

Federal
Requirements

Protection of
Wetlands (Executive
Order 11990), 44
C.F.R. Part9

Relevant and
Appropriate

Per the FEMA regulations (44 C.F.R. Part 9;
incorporating requirements under Executive
Order 11990), federal agencies are required to
avoid adversely impacting federal jurisdictional
wetlands unless there is no practicable
alternative with lesser effects and the proposed
action includes all practicable measures to
minimize harm to federal jurisdictional
wetlands that may result from such use.

Action to be taken will minimize
alterations to protected resource
areas. Mitigation measures, as
required, will be taken to
compensate for the resource areas
altered by this alternative.




Location-Specific ARARSs, Criteria, Advisories, and Guidance

Table 3-2

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory
Authority Requirement Status Requirement Synopsis Consideration in the FS
Federal Clean Water Act, Applicable | Outlines requirements for the discharge of Remedial actions will be
Requirements | Section 404; Section dredged or fill materials into surface waters, conducted in a manner to
404(b)(1) Guidelines including wetlands. Such discharges are not minimize the area of wetlands
for Specification of allowed if there are practicable alternatives with | altered, to the extent possible.
Disposal Sites for less adverse impact. Sets standards for Areas of altered wetlands will be
Dredged or Fill restoration and mitigation required as a result of | mitigated, as required.
Material, 33 U.S.C. unavoidable impacts to aquatic resources.
§ 1344; 40 C.F.R.
Part 230, 231 and
33 C.F.R. Parts 320-
323
Federal Fish and Wildlife Applicable | Requires Federal agencies involved in actions Measures to mitigate or
Requirements | Coordination Act, 16 that will result in the control of structural compensate adverse project
U.S.C. 8661 modification of any stream or other federal related impacts to fish and
et seq. waters for any purpose to take action to protect | wildlife resources will be taken,
fish and wildlife resources that may be affected | if determined necessary.
by the action.
Federal National Historical | Applicable When a federal agency finds, or is notified, that | If, during the remedial design or

Requirements

Preservation Act,
U.S.C. 469 et seq.;
36 C.F.R. Part 65

its activities in connection with a federal
construction project may cause irreparable loss
or destruction of significant scientific, pre-
historical, historical, or archeological data, the
substantive standards under the Act will be met.

remedial action, it is determined
that remedial actions may cause
irreparable loss or destruction of
significant scientific, pre-
historical, historical, or
archaeological data, substantive
standards under the Act will be
met.




Location-Specific ARARSs, Criteria, Advisories, and Guidance

Table 3-2

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory
Authority Requirement Status Requirement Synopsis Consideration in the FS
State Rhode Island Fresh | Applicable | Defines and establishes provisions for the Remedial actions will be done in

Requirements

Water Wetlands Act,
RIGL 2-1, Sections
2-1-18 through 2-1-
20.2; DEM Rules
And Regulations
Governing the
Administration

And Enforcement of
the Fresh Water
Wetlands Act (Dec
2010), Rules 4.00
and 5.00

protection of swamps, marshes, 100-year
floodplain and other fresh water wetland
resource areas in the state. Actions are required
to prevent the undesirable drainage, excavation,
filling, alteration, encroachment or any other
form of disturbance or destruction of a wetland.

compliance with this
requirement.

State
Requirements

Rhode Island Solid
Waste Regulations,
DEM OWM-
SW0401, 2.3.21

Relevant and
Appropriate

Establishes seismic standards for solid waste
disposal facilities

Covers will be designed,
constructed and maintained to
meet seismic requirements.

State
Requirements

Rhode Island Solid
Waste Regulations,
DEM OWM-
SW0401, 2.3.22

Relevant and
Appropriate

Solid waste disposal facilities located in
unstable areas must demonstrate that
engineering measures have been incorporated
into the facility’s unit's design to ensure that the
integrity of the structural components of the
facility will not be disrupted.

Waste management area may be
established within a 100-year
flood zone. The substantive
requirements of this section of
the regulations will be met
through covering the waste left in
place in a manner that prevents
the release of contaminants
during a 100 year flood event.




Location-Specific ARARSs, Criteria, Advisories, and Guidance

Table 3-2

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory
Authority Requirement Status Requirement Synopsis Consideration in the FS
State Rhode Island Applicable | Requires action to take into account effects on | Features with potential

Requirements

Historic Preservation
Act, RIGL 42-45
et seq.

properties included on or eligible for the
National register of Historic Places and
minimizes harm to National Historic
Landmarks.

historical/cultural significance
will be evaluated during the
remedial design phase and
activities will be coordinated
with the State Agency as

required.
Sediment
Federal Floodplains Relevantand | Per the FEMA regulations (44 C.F.R. Part 9; Available practicable means will
Requirements | Management Appropriate | incorporating requirements under Executive be used to reduce the risk of

(Executive Order
11988), 44 C.F.R.
Part 9

Order 11988), federal agencies are required to
avoid long- and short-term adverse impacts
associated with the occupancy and modification
of federally-designated 100-year and 500-year
floodplain wherever there is a practicable
alternative.

flood loss, to minimize the
impact of floods, and to restore
and preserve the floodplains.

Federal
Requirements

Protection of
Wetlands (Executive
Order 11990), 44
C.F.R. Part9

Relevant and
Appropriate

Per the FEMA regulations (44 C.F.R. Part 9;
incorporating requirements under Executive
Order 11990), federal agencies are required to
avoid adversely impacting federal jurisdictional
wetlands unless there is no practicable
alternative with lesser effects and the proposed
action includes all practicable measures to
minimize harm to federal jurisdictional
wetlands that may result from such use.

Action to be taken will minimize
alterations to protected resource
areas. Mitigation measures, as
required, will be taken to
compensate for the resource areas
altered by this alternative.




Location-Specific ARARSs, Criteria, Advisories, and Guidance

Table 3-2

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Regulatory
Authority Requirement Status Requirement Synopsis Consideration in the FS
Federal Clean Water Act, Applicable | Outlines requirements for the discharge of Activities must be conducted in
Requirements | Section 404 dredged or fill materials into surface waters, accordance with these
Guidelines for including wetlands. Such discharges are not requirements including, but not
Discharge of allowed if there are practicable alternatives with | limited to, mitigation and/or
Dredged or Fill less adverse impact. Sets standards for restoration.
Material, 33 U.S.C. restoration and mitigation required as a result of
§1344; 40 C.F.R. unavoidable impacts to aquatic resources.
Part 230, 231 and
33 C.F.R. Parts 320-
323
Federal Fish and Wildlife Applicable Requires Federal agencies involved in actions Measures to mitigate or
Requirements | Coordination Act, 16 that will result in the control of structural compensate adverse project
U.S.C. 8661 modification of any stream or other federal related impacts to fish and
et seq. waters for any purpose to take action to protect | wildlife resources will be taken,
fish and wildlife resources that may be affected | if determined necessary.
by the action.
Federal National Historical | Applicable When a federal agency finds, or is notified, that | If, during the remedial design or

Requirements

Preservation Act,
U.S.C. 469 et seq.;
36 C.F.R. Part 65

its activities in connection with a federal
construction project may cause irreparable loss
or destruction of significant scientific, pre-
historical, historical, or archeological data, the
substantive standards under the Act will be met.

remedial action, it is determined
that this alternative may cause
irreparable loss or destruction of
significant scientific, pre-
historical, historical, or
archaeological data, substantive
standards under the Act will be
met.




Location-Specific ARARSs, Criteria, Advisories, and Guidance

Table 3-2

Peterson/Puritan, Inc. Superfund Site, Operable Unit Two

Requirements

Historic Preservation
Act, RIGL 42-45
et seq.

properties included on or eligible for the
National Register of Historic Places and
minimizes harm to National Historic
Landmarks.

Regulatory
Authority Requirement Status Requirement Synopsis Consideration in the FS
State Rhode Island Fresh | Applicable | Defines and establishes provisions for the Action taken under this
Requirements | Water Wetlands Act, protection of swamps, marshes, 100-year alternative will be done in
RIGL 2-1, Sections floodplain and other fresh water wetland compliance with this
2-1-18 through 2-1- resource areas in the state. Actions are required | requirement.
20.2; DEM Rules to prevent the undesirable drainage, excavation,
And Regulations filling, alteration, encroachment or any other
Governing the form of disturbance or destruction of a wetland.
Administration Also establishes standards for land within 50
And Enforcement of feet of the edge of state-regulated wetlands.
the Fresh Water
Wetlands Act (Dec
2010), Rules 4.00
and 5.00
State Rhode Island Applicable | Requires action to take into account effects on | Features with potential

historical/cultural significance
will be evaluated during the
remedial design phase and
activities will be coordinated
with the State Agency, as
required.

Notes:

Key:
ARA

CFR
EPA
RIDEM
TBC

Applicable or Relevant and Appropriate Requirement
Code of Federal Regulations
U.S. Environmental Protection Agency

Rhode Island Department of Environmental Protection

To Be Considered




TABLE 3-3
HUMAN HEALTH PRELIMINARY REMEDIATION GOALS (PRGs) FOR SOIL"

Selected
Contaminant PRG (mg/kg) Basis’
Benzene® 0.0012 ILCR=10"°
Benzo(a)anthracene 0.9 Res. DEC
Benzo(a)pyrene 0.30 Reference
Benzo(b)fluoranthene 0.9 Res. DEC
Benzo(g,h,i)perylene 0.8 Res. DEC
Benzo(k)fluoranthene 0.9 Res. DEC
bis(2-Ethylhexyl)phthalate 46 Res. DEC
Chrysene 0.4 Res. DEC
Dibenz(a,h)anthracene” 0.21/0.4 ILCR = 10°/ Res. DEC
Fluoranthene 20 Res. DEC
Indeno(1,2,3-cd)pyrene 0.9 Res. DEC
Naphthalene® 0.13 ILCR =10
Pyrene 13 Res. DEC
Chlordane 0.5 Res. DEC
Dioxin TEQ® 0.000023 Reference
PCBs 10 Res. DEC
Dieldrin 0.04 Res. DEC
Antimony 10 Res. DEC
Arsenic 5.1 Reference
Beryllium 15 Res. DEC
Lead 150 Res. DEC
Manganese 390 Res. DEC
Thallium 55 Res. DEC

Notes

1. Cleanup goals were not developed for undetected contaminants where the laboratory detection limits were in excess of ARARs. Additional
sampling will be performed during the design phase using analytical methods capable of measuring concentrations at levels below the ARARs.
These data will be evaluated to assess impacts, if any, to the proposed cleanup goals. In addition, all numeric criteria included in ARARs

identified for the site must also be met by the cleanup regardless of whether or not they are identified above except where reference is an issue.

2. See Appendix C.6 for PRG development and basis:
Res. DEC - RIDEM Remediation Regulations, DEM-DSR-01-93, February 2004, Table 1 (Residential Direct Exposure Criteria [DEC]);
RIDEM utilizes Residential DECs for evaluation of Recreational User exposures
Reference - If RIDEM criteria or risk-based PRGs were below reference concentrations for the site, the reference concentration was selected.
ILCR - Incremental Lifetime Cancer Risk

3. PRGs developed for benzene, naphthalene, and dioxin are applicable only at Nunes Parcel based on exceedance of risk criteria for a
commercial worker.

4. The risk-based PRG developed for dibenz(a,h)anthracene (0.21 mg/kg) is applicable only at Nunes Parcel based on exceedance of risk criteria for a
commercial worker. The Residential DEC (0.4 mg/kg) is applicable to the rest of the site.

ARAR - Applicable or Relevant and Appropriate Requirement



TABLE 3-4
HUMAN HEALTH PERFORMANCE STANDARDS (PSs) FOR GROUNDWATER

Regulatory Criteria Risk-Based PSs - Ingestion/Dermal/Inhalation Additional Information

Media/ Federal | RIDEM RI ILCR Site-specific Range of RI Health Non-zero || Selected

Scenario Contaminant MCLs |Rem.Regs.| GQS 10° 10° 107 HQ=1 | Background Levels' | Background®| Advisory’ | MCLGs PS Basis

Groundwater - ug/L

Site-wide

(Residential

Scenario)
1,4-Dichlorobenzene 75 75 75 0.42 4.2 42 466 -- -- -- -- 75 MCL
Benzene 5 5 5 0.39 3.9 39 29 -- -- -- -- 5 MCL
Chloroform -- -- -- 0.19 1.9 19 84 -- -- -- -- 0.19 ILCR=10"°
Ethylbenzene 700 700 700 13 13 130 668 -- -- -- 700 700 MCL
Methy! tert-butyl ether -- 40 40 12 124 1238 2647 -- -- -- -- 40 GQSs
Trichloroethene 5 5 5 0.44 4.4 44 2.6 -- -- -- -- 5 MCL
Vinyl chloride 2 2 2 0.015 0.15 15 36 -- -- -- -- 2 MCL
1,4-Dioxane -- -- -- 0.67 6.7 67 468 -- -- -- -- 0.67 ILCR=10"
4-Chloroaniline -- -- -- 0.32 3.2 32 59 -- -- -- -- 0.32 ILCR=10"
Atrazine 3 -- 3 0.26 2.6 26 487 -- -- -- 3 3 MCL
Benzo(a)anthracene -- -- -- 0.029 0.29 29 N/A -- -- -- -- 0.029 ILCR=10"
Benzo(a)pyrene 0.2 0.2 0.2 0.0029 0.029 0.29 N/A -- -- -- -- 0.2 MCL
Benzo(b)fluoranthene -- -- -- 0.029 0.29 29 N/A -- -- -- -- 0.029 ILCR=10"
bis(2-Ethylhexyl)phthalate 6 -- 6 4.8 48 480 313 -- -- -- -- 6 MCL
Indeno(1,2,3-cd)pyrene -- -- -- 0.029 0.29 29 N/A -- -- -- -- 0.029 ILCR=10"
Naphthalene -- 20 100 0.14 14 14 6.1 -- -- -- -- 20 RIDEM Rem. Regs.
Aroclor-1242 0.5 0.5 0.5 0.034 0.34 34 0.31 -- -- -- -- 0.5 MCL
Aroclor-1248 0.5 0.5 0.5 0.034 0.34 34 0.31 -- -- -- -- 0.5 MCL
Aroclor-1254 0.5 0.5 0.5 0.034 0.34 34 0.31 -- -- -- -- 0.5 MCL
Aldrin -- -- -- 0.0040 0.040 0.40 0.47 -- -- -- -- 0.0040 ILCR=10"
Dieldrin -- -- -- 0.0015 0.015 0.15 0.28 -- -- -- -- 0.0015 ILCR=10"
Aluminum -- -- -- N/A N/A N/A 15540 -- -- -- -- 15540 HQ=1
Arsenic 10 -- 10 0.045 0.45 45 4.7 -- -- -- -- 10 MCL
Cadmium 5 5 5 N/A N/A N/A 6.9 -- -- -- 5 5 MCL
Cobalt -- -- -- N/A N/A N/A 4.7 -- -- -- -- 4.7 HQ=1
Iron -- -- -- N/A N/A N/A 10878 -- -- -- -- 10878 HQ=1
Lead’ 15 15 15 N/A N/A N/A N/A -- -- -- -- 15 Fed Actn Lvl
Manganese -- -- -- N/A N/A N/A 322 -- -- 300 -- 300 Health Adv.
Thallium 2 2 2 N/A N/A N/A 0.16 -- -- -- 0.5 0.5 non-zero MCLG

Notes

MCL - Maximum Contaminant Level

MCLG - Maximum Contaminant Level Goal

GQS - Rhode Island Groundwater Quality Standards, June 2010

RIDEM Rem. Regs. - RIDEM Remediation Regulations, DEM-DSR-01-93, February 2004, Table 3 (GA Objectives)

ILCR - Incremental Lifetime Cancer Risk

HQ - Hazard Quotient

N/A - Not carcinogenic, or a carcinogen was not evaluated for potential non-carcinogenic effects

1. While there are some wells which may be considered site-specific background in the RI report, the data set covers multiple flow zones and is not robust enough to use as background for PS development; - - = not applicable

2. No specific background values are currently available from Rhode Island; - - = not applicable

3. Health Advisory on Manganese (EPA-822-R-04-003; January 2004)

4. Lead was identified in the HHRA as a risk-driver, however, it was not quantitatively evaluated. Lead is regulated by a Treatment Technique that requires systems to control the corrosiveness
of their water. If more than 10% of tap water samples exceed the action level, water systems must take additional steps to correct that.

Page 1 of 1



TABLE 3-5
ECOLOGICAL PRGS FOR SOIL

Recommended PRG
Area cocC (mg/kg) *

J.M. Mills Landfill (small omnivorous birds)

Cadmium (Cd) 3.93

Unnamed Island (small omnivorous birds)
Lead (Pb) 161
BEHP 6.2

Notes

COC - Contaminant of Concern
PRG - Preliminary Remediation Goal
BEHP - bis(2-ethylhexyl)phthalate

! Refer to Appendix D for development of recommended PRGs

Page 1 of 1



TABLE 3-6
ECOLOGICAL PRGs FOR SEDIMENT

Area

Contaminant

PRG!

(mg/kg)

| Basis

Ponds on the Unnamed Island

Ponds A, D, and E

Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Lead (Pb)
Zinc (Zn)

Total PAHs

9.8
120
160
300
490

18

Reference - No Effects
Reference - No Effects
Reference - No Effects
Reference - No Effects
Reference - No Effects

Reference - No Effects

Ponds Adjacent to t

he Blackstone River

Pond | Cadmium (Cd) 9.8 Reference - No Effects

Chromium (Cr) 120 Reference - No Effects

Copper (Cu) 160 Reference - No Effects

Total PAHs 18 Reference - No Effects
Pond N Cadmium (Cd) 9.8 Reference - No Effects
Notes
! Refer to Appendix D for development of PRGs
PRG - Preliminary Remediation Goal
PAHSs - Polycyclic aromatic hydrocarbons

Page 1 of 1 Table 3-3 thru 3-6 PRG Tables-013114.xIsx [Sediment PRGs by Area]




Table 4-1

Initial Screening of Potentially Applicable Technologies and Process Options for Groundwater

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

General Potential Retained?
Response Remedial Process Option Description (Yes/No) Initial Screening
No Further . ) Used as a baseline for comparison to
. None None No additional action. Yes . P
Action other process options.
Deed restrictions issued for property in
Access . . ) . .
Restrictions Deed Restrictions potentially contaminated areas to control |Yes Potentially implementable.
Institutional groundwater use.
Controls Water-Level Monitoring
Scheduled . - . )
Monitorin and Groundwater Ongoing monitoring of wells. Yes Potentially implementable.
9 Sampling
Trenches surrounding area of Not relevant as groundwater plume is
Slurry Wall contamination are filled with soil and/or No in equilibrium and does not require
cement bentonite slurry. containment.
Pressure injection of grout to depth of Not relevant as groundwater plume is
. Vertical Grout Curtain contamination in closely spaced No in equilibrium and does not require
Containment . .
Subsurface Barrier boreholes. containment.
- . Not relevant as groundwater plume is
- Steel sheet piling driven to depth around ) - .
Sheet Piling L No in equilibrium and does not require
the area of contamination. .
containment.
Potentially implementable in areas off
the caps. Results in volatilization of
. Use of plants to extract groundwater from . .
Phytoremediation Yes volatile organic compounds (VOCs),
the subsurface. )
but has the potential for
Hydraulic Control bioaccumulation of dissolved metals.
Use extraction wells or trenches to pump . .
large volumes of water. Typically requires Results in physical removal of
Removal Groundwater Extraction ge - lypicaly req Yes dissolved constituents of concern and
ex-situ treatment to meet discharge . A .
- reduces potential for plume migration.
criteria.
. Natural subsurface processes are allowed
. Monitoring Natural . : . .
Attenuation ; to reduce contaminant concentrations to |Yes Potentially implementable.
Attenuation
acceptable levels.
High groundwater velocities limit
. Injection of electron donors promote practibility. Not effective on all
Enhanced Anaerobic . . . . .
. : reducing environment enhancing No dissolved metals and associated
Biodegradation A s ” .
anaerobic dechlorination. reduced conditions have potential to
In-Situ mobilize stable metals.
Treatment .
Chemical Not effective on all dissolved metals
Treatment and limited effectiveness on polycyclic
Injection of chemical oxidant results in aromatic hydrocarbons, but effective
Chemical Oxidation ! . . Yes on VOCs, which are currently the only
destruction of organic compounds.
exceedances. Short treatment
duration requires that source removal
be completed for it to be effective.
Injection of air below the groundwater
In-Situ Physical . . table to physically st.np \,/OCS from Potentially implementable in areas
Air Sparging groundwater. Resulting increase in oxygen|Yes .
Treatment Treatment . . downgradient of caps.
concentration promotes aerobic
biodegradation of aromatic hydrocarbons.
Potentially implementable. Necessary
Ex-Situ Physical . - Extracted groundwater is treated with an component for treatment of VOCs
Air Stripping . L Yes . .
Treatment Treatment air stripping tower. associated with groundwater

extraction.

Shading indicates that the process option was eliminated during the initial screening stage.

Table 4-1 thru 4-3 - Initial Screening Matrix.xls
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Table 4-2

Initial Screening of Potentially Applicable Technologies and Process Options for Soil - Unnamed Island

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

General Potential
Response Remedial Retained?
Action Technology Process Option Description (Yes/No) Initial Screening
No Further - ) Used as a baseline for comparison to
. None None No additional action. Yes : P
Action other process options.
. . . Potentially implementable, if there is a
Deed restrictions issued for property in
. ) ) deed for the Unnamed Island. Deed
Deed Restrictions potentially contaminated areas to control |Yes - L A
Access land use restrictions would not limit potential
Institutional Restrictions ' ecological receptor contact with soils.
Controls - R -
. Fencing will minimize access to impacted . .
Fencing . . Yes Potentially implementable.
soils and waste material.
Scheduled . . . N . . .
Monitoring Soil Sampling Ongoing monitoring of soils. Yes Potentially implementable.
) Potentially implementable. Would
. Impermeable manufactured geosynthetic
Geosynthetic Membrane . Yes prevent receptor contact and reduce
membrane placed over impacted areas. PR
surface-water infiltration.
Geotextile Fabric and Permeable cap placed over impacted Potentially implementable. Would
. Yes
Overburden Stone Material areas. prevent receptor contact.
Containment Capping
| bi laced ) ted Potentially implementable. Would
Compacted Clay Cover mpermeable cap placed over impacte Yes prevent receptor contact and reduce
areas. surface-water infiltration.
; _Vegetatlon planted within and around Not implementable. Would not
Vegetative Cover impacted areas to prevent future No A
L sufficiently prevent receptor contact.
contamination.
Potentially implementable for targeted
areas. Significant excavation of
Offsite Landfill Disposal Phxsma! removal of impacted soil with Yes su_bs_urface mat_erlal and disturbance _of
offsite disposal. existing vegetation could create erosion
issues and impact drainage areas
’ downriver.
Removal Excavation - -
Potentially implementable for targeted
areas. Significant excavation of
Onsite Consolidation and Physical removal of impacted soil and Yes subsurface material and disturbance of
Capping consolidation at onsite capped location. existing vegetation could create erosion
issues and impact drainage areas
downriver.
Natural processes, such as volatilization,

Physical/ Chemical|Monitored Natural Attenuation biodegradation, and chemlcal'reactlons No l_\loF techmcal_ly implementable due to
are allowed to reduce contaminant limited effectiveness on the metals.
concentrations to acceptable levels.

Use of chemical oxidant (Fenton's Not technically implementable due to

Chemical . S Reagent/hydrogen peroxide, limited effectiveness on the constituents

Chemical Oxidation - No
. Treatment permanganate, or persulfate) to oxidize of concern (COCs) known to be present
In-Situ contaminants in-situ. at the site.
Treatment
Not technically implementable due to
Physical Thermal Use of in-situ electrodes or heater wells to No areal extent of contamination and
Treatment Desorption/Destruction desorb or destroy contaminants in-situ. applicability to soil types and site
conditions is questionable.
. . . . The injection of a substrate to stimulate Not technically implementable due to

Biological Aerobic/Anaerobic . ; ) . .

. L native microorganisms and degrade No limited effectiveness on the COCs

Treatment Bioremediation . -
contaminants. known to be present at the site.

Table 4-1 thru 4-3 - Initial Screening Matrix.xls

Page 1 of 2




Table 4-2
Initial Screening of Potentially Applicable Technologies and Process Options for Soil - Unnamed Island

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Table 4-1 thru 4-3 - Initial Screening Matrix.xls Page 2 of 2



Table 4-3
Initial Screening of Potentially Applicable Technologies and Process Options for Sediment

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

changing the oxidation state using

. Potential Remedial . . Retained? . o
General Response Action Process Option Initial Screenin
P Technology P pescipten (Yes/No) 9
No Further Action None None No additional action. Yes Used as a. baseline for comparison to other
technologies.
Deed restrictions issued for property in Potentially implementable to maintain the remedial
Deed Restrictions potentially contaminated areas to control  |Yes action. Deed restrictions would not limit potential
land use or maintain a remedial action. ecological receptor contact with sediments.
Access Restrictions
5 P . Not implementable, as fencing would not limit
q Fencing will minimize access to impacted 5 A .
Fencing . Yes potential ecological receptor contact with
sediments. ¥
sediments.
Sediment impacts not uniform and are constantly
changing due to influence of river flooding.
Institutional Controls Scheduled Monitoring Sediment Sampling Ongoing monitoring of sediment quality. No Monitoring changing impacts would yield
inconsistent monitoring data from which no trends
could be derived.
Exclude Habitat from Any Impacts Exclude habitat from any impacts from site No Not implementable. Infeasible to exclude benthic
from Site Contaminants. contaminants. organisms.
Biota Management i — L o .
. L iy nal LERD minimize |mpacts_ S Not implementable. Infeasible to exclude benthic
Habitat Modification contaminants (e.g., setting up barriers No q
organisms.
around selected areas).
. Potentially technically implementable. Placement
Impermeable manufactured geosynthetic . .
. . of rirap would eliminate the substrate needed to
Geosynthetic Membrane membrane placed over impacted areas, Yes Lo 3 f -
. maintain benthic organisms, which may not be
then covered with riprap rock. - . .
administratively implementable.
. . X Potentially technically implementable. Placement
Containment Capping/Burial . . " of rirap would eliminate the substrate needed to
- . . : Burial of sediments under clean fill and Lo . . N
Clean Fill; potential Riprap Cover; X L maintain benthic organisms, which may not be
. potentially covered with riprap to prevent S . . .
potential use of amendments to 5 Yes administratively implementable. Recent studies
L X erosion. Amendments may be used to . X
stabilize contaminants i~ . show that there are potential amendments which
stabilize contaminants. - .
could be used to stabilize contaminants such that
erosion/migration is limited.
Offsite Landfill Disposal Phygca! removal of impacted soil with Yes Potentially implementable.
offsite disposal.
Removal Excavation/Dredgin . . .
ging . - . Physical removal of impacted soil and -
Onsite Consolidation and Capping o . . Yes Potentially implementable.
consolidation at onsite capped location.
. . Not technically implementable due to limited
Use of chemical oxidant (Fenton's " Y imp " N
S S——— effectiveness on the varied nature of constituents
In-Situ Treatment Physical Stabilization 9 yarogen peroxice, - No of concern (volatile organic compounds, polycyclic
permanganate, or persulfate) to oxidize A R
P aromatic hydrocarbons, metals, polychlorinated
! In=Situ. biphenyls) known to be present at the site.
Contaminants are immobilized by mixing Significant excavation of subsurface material and
Physical Stabilization/Soil Mixing with cement or fly ash and the mlxture can No dlstulrba.nce of emst!ng vegetapon could create
be returned to an open excavation or used erosion issues and impact drainage areas
Ex-Situ Treatment in concrete or asphalt construction. downnv(_er.
Physical/Chemical Incineration Soils incinerated at high temperatures No EREEVENI, (RS, EE| EpEReSil el
) sediments would disturb existing habitat.
e T S G Involves destroying contaminants by No Excavation, treatment, and replacement of

sediments would disturb existing habitat.

Shading indicates that the process option was eliminated during the initial screening stage.

Table 4-1 thru 4-3 - Initial Screening Matrix.xls
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Table 5-1
Secondary Screening of Potentially Applicable Technologies and Process Options for Groundwater

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

General Potential
Response Remedial
Action Technology Process Option Effectiveness Implementability Cost Comments
No Further . . . .
Action None None Not applicable High NA Retain.
Access. Deed Restrictions High High Low Retain.
_ Restrictions
Institutional
Controls - itori . .
Schgdu_led Water-Level Monltor_lng and Moderate High Low Retain.
Monitoring Groundwater Sampling
Eliminated as a removal option due to
Groundwater Extraction Wells [Low Moderate High 1)) GRS EITE 3 effectlvgness ona
stable plume where containment is not
Removal Hydraulic Control required.
Retained as a removal option. Existing
Phytoremediation Low High Moderate  [plume is stable and containment not
required.
Eliminated; while there is some
Monitoring Natural evidence of attenuation, there is not
Attenuation A . High High Moderate  |enough data to establish lines of
ttenuation : s :
evidence justifying the use of this
technology to achieve RAOs
In-Situ Chemical . o Moderate to [Retained as potential method to
Treatment Treatment Chemical Oxidation Moderate Moderate Low address VOCs.
Physical Eliminated as would only address
Y Air Sparging Moderate Low Moderate  [VOCs and has limited implementability
Treatment .
to areas downgradient of the cap.
Eliminated as the groundwater
Ex-Situ Physical . L extraction wells required for ex-situ
Treatment Treatment Alr Stripping SRR Low Moderate treatment have been eliminated, and
would only address VOCs.
Notes:

Shading indicates that the process option was eliminated during the screening stage.
* Indicates costs associated with no further action are nill; however, there are costs associated with properly decommissioning existing monitoring wells.

NA = not applicable
PAH = polycyclic aromatic hydrocarbon
VOC = volatile organic compound

Table 5-1, 5-2, 5-6 Secondary Screening-072614.xIs Page 1 of 1



Table 5-2

Secondary Screening of Potentially Applicable Technologies and Process Options for Soils - Unnamed Island

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

General Potential
Response Remedial
Action Technology | Process Option Effectiveness Implementability Cost Comments
Retain. Required by NCP and
No Further USEPA guidance as a
X None None -- -- -- . .
Action baseline for comparison to
other process options.
Moderate to high. Effective for . }
; ) X Retain. Conventional
protection of potential onsite :
X . technology to be considered
receptors by reducing potential for Low. Negligible [in conjunction with other
Deed Restrictions |exposure, but does not reduce High ) junction
. A costs technologies if a deed and
environmental impacts or prevent
; . property owner can be
leaching of contaminants from : o
identified.
source areas.
Access .
Restrictions Low to _moderate. E_ffectlw_e for
protection of potential onsite
Institutional receptors t:)y trzduclng tpotzntlal for
Controls . OB, LU LSS (101 [RelES . Eliminated due to periodic
Fencing environmental impacts or prevent |High Low . .
- R flooding of the island.
leaching of contaminants from
source areas. Periodic flooding of
the island will further reduce
effectiveness of fencing.
Lo, Effectwe ' n Temiiig, Low effectiveness, as does
changing conditions but does not .
Scheduled . . X . not reduce potential for
o Soil Sampling reduce potential for exposure or High Low to Moderate ;
Monitoring . X exposure or prevent leaching
prevent leaching of contaminants X
of contaminants.
from source areas.
High. Would prevent recepior Ir‘;\':itroenl:]%%ﬁ;t: ! Moderate to high |Eliminated due to island
(LSl co%ta;ct and F:event Ieach?n of e (Li ment to an gejlreas with depending on Exeeass [METES e el
Membrane . p 9 quipment 1o ¢ access need for floodplain
contaminants from source areas. |access limitations and L )
; - limitations. compensation
floodplain compensation.
Moderate to high. Effective for
Containment Capping ) | protection of potential onsite ’ "
Geotextile Fabric [receptors by reducing potential for ng:{;r' ZV|leIi riw(‘:r:rteto an Retain. Conventional
and Overburden [exposure, but does not reduce ng equip Moderate technology that would prevent
. ) ; areas with access
Stone Material environmental impacts or prevent | . " . receptor contact.
- . limitations.
leaching of contaminants from
source areas.
Compacted Clay El|m|natgd_du_e to island
G Low to moderate Low Moderate access limitations and
flooding.
Retain for targeted areas,
. Low to moderate. Will Moderate to high[may be considered in
. ] High. Would prevent receptor . o ) 4 ) )
Offsite Landfill - require mobilizing depending on conjunction with other
. contact and prevent leaching of . . ; .
Disposal . equipment to an areas with |access technologies. Conventional
contaminants from source areas. A T
access limitations. limitations. technology that would prevent
Removal Excavation r:cteptofr cc:ntac:. v
) etain for targeted areas,
) Moderate to high. Would preyent Low to moderate. Will Moderate to high[may be considered in
Onsite receptor contact and depending on . . ) 4 - -
I require mobilizing depending on conjunction with other
Consolidation and |the cap type would prevent B . : )
X ] . equipment to an areas with |access technologies. Conventional
Capping leaching of contaminants from - PR
access limitations. limitations. technology that would prevent
source areas.
receptor contact.
Notes:

Shading indicates that the process option was eliminated during the screening stage.

NCP = National Contingency Plan

USEPA = United States Environmental Protection Agency

Table 5-1, 5-2, 5-6 Secondary Screening.xls
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Table 5-3

Components of Remedial Alternatives for Soil/Waste - Nunes Parcel

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

(meeting State Solid Waste
ARARS) of Landfill;
Consolidation; and Institutional
Controls

Alternative Key Component
NP-SO-1: No Action None
NP-SO-2: RCRA Subtitle D Cap |Permitting

Implement deed restrictions
Demolition of building structures with potential recycling/reuse

of select demolition material

Removal and placement of other surface waste/Pond |
sediments and surrounding soils

Site grading

Install Resource Conservation and Recovery Act (RCRA)
Subtitle D cap; which meets state Solid Waste Regulations
Implement landfill gas control system

Evaluate leachate collection requirements

Install fencing

Long-term maintenance

NP-SO-3: RCRA Subtitle C Cap of
Landfill; Consolidation; and
Institutional Controls

Permitting

Implement deed restrictions

Demolition of building structures with potential recycling/reuse
of select demolition material

Removal and placement of other surface waste/Pond |
sediments and surrounding soils

Site grading

Install RCRA Subtitle C Cap

Implement landfill gas control system

Evaluate leachate collection requirements

Install fencing

Long-term maintenance

Table 5-3 through 5-5-030214.xlIs
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Table 5-4

Components of Remedial Alternatives for Soil/Waste - J.M. Mills Landfill

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Alternative Key Component
JM-SO-1: No Action None
JM-SO-2: Full RCRA Subtitle C [Permitting

Cap of Landfill, Removal of Soil
Exceeding Preliminary
Remediation Goals (PRGs) from
Riverbank and Floodplain, Bank
Restoration, and Institutional
Controls

Implement deed restrictions

Clear and grub landfill

Site grading

Install Resource Conservation and Recovery Act (RCRA)
Subtitle C Cap

Implement landfill gas control system

Evaluate leachate collection requirements

Clear and grub floodplain and riverbank

Removal and placement of debris fields under site cap
Excavate soil exceeding PRGs

Transport soil and place under neighboring and/or Nunes
Parcel cap(s)

Restore floodplain and riverbank

Install fencing

Long-term maintenance

JM-SO-3: Combination RCRA
Subtitle C Cap (top)/Perimeter
Soil Cap (side slopes) of
Landfill, Removal of Soil
Exceeding PRGs from
Riverbank and Floodplain, Bank

Restoration, and Institutional
Contrnls

Permitting

Implement deed restrictions

Clear and grub landfill

Site grading

Install combination RCRA Subtitle C Cap/perimeter soll
cap

Implement landfill gas control system

Evaluate leachate collection requirements

Clear and grub floodplain and riverbank

Removal and placement of debris fields under site cap
Excavate soil exceeding PRGs

Transport soil and place under neighboring and/or Nunes
Parcel cap(s)

Restore floodplain and riverbank

Install fencing

Long-term maintenance

Table 5-3 through 5-5-072614.xlIs
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Table 5-3 through 5-5-072614.xIs

Table 5-5

Components of Remedial Alternatives for Soil/Waste - Unnamed Island

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Alternative Key Component
UI-SO-1: No Action None
UI-SO-2: Permitting

Remove/Consolidate
Surface Waste/Soil (0-2 ft)
Exceeding PRGs, Geotextile
with Riprap where PRG
Exceedances Remain, and
Institutional Controls

Implement deed restrictions

Clear and grub remediation area

Removal and placement at J.M. Mills or Nunes Parcel of soil PRG exceedances,
surface waste and debris

Placement of geotextile fabric and stone cover where exceedances remain
Long-term maintenance

UI-SO-3:
Remove/Consolidate All
Waste/Soil Exceeding PRGs

Permitting

Clear and grub remediation area

Removal and placement at J.M. Mills or Nunes Parcel of soil exceedances and
waste

Page 1 of 1



Secondary Screening of Potentially Applicable Technologies and Process Options for Sediments

Table 5-6

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

General Potential
Response Remedial
Action Technology | Process Option Effectiveness Implementability Cost Comments
Retain. Required by NCP and
No _Further None None __ B NA USEI?A guidance asa
Action baseline for comparison to
other process options.
Low. Does not limit potential Deed restrictions would not
Institutional Access - ecological receptor contact with . Low. Negligible [limit potential ecological
L Deed Restrictions . . .
Controls Restrictions sediments. Would be used in High costs receptor contact with
maintenance of a remedial action. sediments.
Geosynthetic High. Would prevent receptor Moderate. Will require Retain. Conventional
Y contact and prevent leaching of mobilizing equipment to technology that would prevent
Membrane and . ) . Moderate
Riprap contaminants from impacted areas with access receptor contact and reduce
sediments to surface water. limitations. leaching to surface water.
Moderate to high. Effective for
Clean Fill; protection of potential onsite
otential Ripra receptors by reducing potential for . .
) . . P . prap P Y gp Moderate. Will require ) }
Containment Capping/Burial |Cover; potential  [exposure, but clean fill alone does mobilizing equipment to an Retain. Conventional
use of not reduce environmental impacts . Moderate technology that would prevent
. area with access
amendments to  |or prevent leaching of A receptor contact.
. - limitations.
stabilize contaminants to surface water.
contaminants Use of amendments may reduce
leaching.
Due to island access
Compacted Cla) ; o )
Coverz Y High Low Moderate limitations and flooding,
implementability is low.
High. Would prevent receptor Moderate. Will require Eliminated due to additional
Offsite Landfill contact and prevent leaching of mobilizing equipment to High costs for offsite disposal in
Disposal contaminants from impacted areas with access comparison with onsite
sediments to surface water. limitations. consolidation and capping.
Excavation/
Removal .
Dredging
Onsite High. Would prevent receptor Moderate. Will require Retain. Conventional
- contact and prevent leaching of mobilizing equipment to an technology that would prevent
Consolidation and . . ] Moderate
Capping contaminants from impacted area with access receptor contact and reduce
sediments to surface water. limitations. leaching to surface water.
Notes:

Shading indicates that the process option was eliminated during the screening stage.
NA = not applicable

NCP = National Contingency Plan

USEPA = United States Environmental Protection Agency

Table 5-1, 5-2, 5-6 Secondary Screening.xls
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Table 6-1
Screening of Remedial Alternative for Groundwater GW-1: No Action

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, no further action would be taken to address groundwater impacts.

Effectiveness | Implementability [ Cost
Advantages

Minimial costs to properly abandon existing

There is presently limited public access. Easily implemented. o .
P y P yimp monitoring wells and restore site.

Natural attenuation processes and groundwater
flux through the site would continue to reduce
groundwater concentrations.

Disadvantages

May defer eventual future capital and operation
Would not reduce contaminant mobility. May require future remedial action. and maintenance expenditures if future
remediation is required.

Future use likely to be limited.
It is not protective of human receptors.

Conclusion: The No Action Alternative would not achieve the remedial action objectives;however, it is retained as a baseline for comparison to the
remaining alternatives as is required by the National Contingency Plan.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls Page 1 of 1



Table 6-2
Screening of Remedial Alternative for Groundwater GW-2:
Institutional Controls and Long-Term Monitoring

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, the extent of groundwater impacts would be registered on the property deed to notify property owners
that use of the groundwater is prohibited. Long-term monitoring would be conducted to confirm that groundwater quality remains within
remedial action objectives.

Effectiveness | Implementability [ Cost
Advantages

Would prevent receptor access through
institutional controls.
Provides long-term protection.

Provides for long-term planning of

Conventional technology. . -
9y predictable monitoring costs.

Current monitoring data indicates site-
specific groundwater velocities are high and
that attenuation processes are occurring.

Disadvantages

May require additional monitoring wells to
improve long-term data resolution.

Long-term operation and maintenance costs.

Conclusion: This alternative would be protective of human health by limiting exposure to impacted groundwater. This alternative is
retained for detailed analysis.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls Page 1 of 1



Table 6-3
Screening of Remedial Alternative for Groundwater GW-3:
Institutional Controls, Long-Term Monitoring, and Phytoremediation

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, institutional controls and long-term monitoring would be combined with phytoremediation to control
groundwater migration and reduce the overall time to achieve remedial action objectives.

Effectiveness | Implementability [ Cost
Advantages

Would prevent receptor access through
institutional controls.

Would reduce surface-water infiltration and
contaminant mobility.

Would reduce contaminant mass.
Provides long-term protection.

Conventional technology. Moderate installation costs.

Disadvantages
Potential for phytoaccumulation of metals in [Life cycle duration requires long-term
plant material. maintenance of phytobarrier

Limited exceedances of Performance
Standards (PSs) in zones potentially
appropriate for the technology.

Long-term maintenance costs.
Phytoremediation barrier is seasonally
dormant.

Phytoremediation depth will be limited to the
depth of the tree roots.

Conclusion: This alternative would be protective of human health-by limiting exposure to impacted groundwater, but due to limited
exceedances of PSs in zones potentially appropriate for the technology, the effectiveness would be limited. This alternative is not
retained for detailed analysis.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls Page 1 of 1



Table 6-4
Screening of Remedial Alternative for Groundwater GW-4:
Institutional Controls, Long-Term Monitoring, and Chemical Oxidation

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, institutional controls and long-term monitoring would be combined with active groundwater treatment
using chemical oxidation to reduce the overall time to achieve remedial action objectives.

Effectiveness | Implementability [ Cost
Advantages

Would prevent receptor access through

o Conventional technology. Moderate construction costs.
institutional controls.

Would reduce contaminant mass.
Provides long-term protection.

Disadvantages

Multiple treatments events are typically
Recent groundwater sampling indicates long-{required. Area to be treated is below the
term trends have reduced many Nunes Parcel cap (proposed location) and
contaminants in monitoring wells. will be inaccessible following implementation
of source area remedy.

Potential for mobilization of contaminants.

Conclusion: This alternative would be protective of human health by limiting exposure to impacted groundwater, but appears to be
unnecessary given the documented decline in contaminant concentrations. This alternative is not retained for detailed analysis.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls Page 1 of 1



Table 6-5
Screening of Remeidal Alternative JM-SO-1: No Action - J.M. Mills Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, no action would be taken to address soils in contact with buried waste.

Effectiveness | Implementability [ Cost
Advantages
There is presently limited public access. Easily implemented. No capital or operation and maintenance
Natural attenuation processes would reduce (O&M) costs would be required.

soil concentrations.

Disadvantages

May require future capital and O&M

Would not reduce contaminant mobility. May require future remedial action. expenditures if future remediation is
required.

Future use may entail greater site access

and use.

It is not protective of ecological or human

receptors.

Conclusion: The No Action Alternative would not be protective of human health or the environment, but is retained as a baseline for
comparison to the remaining alternatives as is required by the National Contingency Plan.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls

Page 1 of 1



Table 6-6
Screenign of Remedial Alternative JM-SO-2:
Presumptive Approach: RCRA Subtitle C Cap of Whole Landfill, Removal of Soil Exceeding PRGs from Riverbank and
Floodplain, Bank Restoration, and Institutional Controls

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, the existing landfill would be regraded to allow for construction of a RCRA Subtitle C Cap system. Soil
exceedances on the floodplain and riverbank would be addressed by excavating and placing material under the proposed cap here or at
the Nunes Parcel. Debris fields would be addressed. Deed restrictions and fencing would be used to control future land use and limit
access.

Effectiveness [ Implementability [ Cost
Advantages

Would prevent receptor access through
institutional controls, fencing, and capping Conventional technology.
the waste.

Significantly reduces surface-water infiltration

Contamination consolidated.
Provides long-term protection.

Disadvantages

Would require significant regrading of the
existing slopes. The regrading efforts would
likely create odors that may potentially be
noticeable to nearby residential populations.

Would not reduce contaminant toxicity. High capital costs.

Constructability issues given the restriction
on the north (railroad) and south (floodplain).
Space and access limitations are major Long-term operation and maintenance costs.
constraints for the installation of the
geosynthetic deployment.

Traffic associated with delivery of
construction material will be high and may
pose complications with existing traffic
conditions.

Removal of mature trees on floodplain and
along riverbank with larger footprint
associated with increased cap thickness.
Increased cap thickness associated with final
cover profile requires larger amounts of
soil/waste removal and landfill shaping and
grading.

Conclusion: This alternative would be protective of human health and the environment by limiting exposure to the waste materials.
Contaminant mass and mobility would be reduced by soil removal and reducing surface-water infiltration. This alternative is retained for
detailed analysis.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls Page 1 of 1



Table 6-7
Screening of Remedial Alternative JM-SO-3:

Presumptive Approach: Combination RCRA Subtitle C Cap (top)/Perimeter Soil Cap (side slopes) of Landfill, Removal of Soil
Exceeding PRGs from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, the existing landfill would be regraded to allow for construction of a RCRA Subtitle C cap system over
the flatter slopes (upper 33% of the landfill) and a perimeter soil cap over the steeper slopes (lower 67% of the landfill). Soil PRG
exceedances on the floodplain and riverbank would be addressed by excavating and placing material under the proposed cover here or at
the Nunes Parcel. Debris fields would be addressed. Deed restrictions and fencing would be used to control future land use and limit
access.

Effectiveness [ Implementability [ Cost
Advantages

Would prevent receptor access through
institutional controls, fencing, and capping Conventional technology. Moderate construction costs
the waste (in the RCRA Subtitle C cap area).

Decreased cap thickness associated with
final cover profile requires a lesser amount of
soil/waste removal and landfill shaping and
grading. Smaller regrading effort would
create less odors to nearby populations.
Reduced truck traffic relative to other active
alternative.

Would reduce surface water infiltration and
contaminant mobility.

Contamination consolidated.

Provides long-term protection.

Disadvantages

Would require significant regrading of the
existing slopes.

Would not reduce contaminant toxicity. Long-term operation and maintenance costs.

Does not fully prevent exposure to receptor
in soil cap area, nor does it meet hazardous
waste closure standards.

Constructability issues given the restriction
on the north (railroad) and south (floodplain).

Removal of mature trees on floodplain and
along riverbank.

Conclusion: This alternative would not be effective in preventing exposure to receptors in the soil cap area, but is retained for detailed
analysis for comparative purposes.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls Page 1 of 1



Table 6-8
Screening of Remedial Alternative NP-SO-1: No Action - Nunes Parcel

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, no action would be take to address soils in contact with buried waste or on the peninsula forming Pond
| or near the Rhode Island Department of Environmental Management (RIDEM) Soil Removal Area. No management of the buried canal
would be conducted.

Effectiveness | Implementability [ Cost
Advantages
There is presently limited public access. Easily implemented. No capital or operation and maintenance
Natural attenuation processes would reduce (O&M) costs would be required.

soil concentrations.

Disadvantages

May require future capital and O&M

Would not reduce contaminant mobility. May require future remedial action. expenditures if future remediation is
required.

Future use may entail greater site access

and use.

It is not protective of ecological or human

receptors.

Conclusion: The No Action Alternative would not be protective of human health or the environment, but is retained as a baseline for
comparison to the remaining alternatives as is required by the National Contingency Plan.
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Table 6-9
Screening of Remedial Alternative NP-SO-2:
RCRA Subtitle D Cap (meeting State Solid Waste ARARs) of Landfill, Consolidation, and Institutional Controls

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, the building structures would be demolished, building debris and surface waste would be removed for
offsite disposal or placed below the cover, as would material from other areas, including the J.M. Mills floodplain and the Unnamed
Island. A full RCRA Subtitle D cap, compliant with Rhode Island Deparment of Environmental Management (RIDEM) Solid Waste
Regulations, would be constructed over the graded material. Soils from outside the waste area that exceed Preliminary Remediation
Goals (PRGSs) (the peninsula forming Pond | and the area near the RIDEM Soil Removal Area) would be consolidated under the cap.
Deed restrictions and fencing would be used to control future land use and limit access.

Effectiveness | Implementability | Cost
Advantages

Would prevent receptor access through
institutional controls, and fencing.

Would reduce surface water infiltration and
contaminant mobility.

Provides long-term protection.

Conventional technology. Moderate construction costs.

Disadvantages
Cap construction will extend to bank of river
Would not reduce contaminant toxicity. and will require armoring and elevated level |Long-term operation and maintenance costs.
of long-term maintenance.

Reduction in contaminant mobility and
surface water infiltration would not be Flood storage mitigation will be required to
reduced to levels that would meet hazardous [account for landfill cover.

waste closure standards.

Would not prevent receptor exposure to
hazardous waste closure standards.

Conclusion: This alternative would not be effective in preventing exposure to receptors to hazardous waste standards, but is retained
for detailed analysis for comparative purposes.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls Page 1 of 1



Table 6-10
Screening of Remedial Alternative NP-SO-3:
RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional Controls

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, the building structures would be demolished, building debris and surface waste would be removed for
offsite disposal or placed below the cover, as would material from other areas, including the J.M. Mills floodplain and the Unnamed
Island. A full RCRA Subtitle C cap would be constructed over the graded material. Soils from outside the waste area that exceed
Preliminary Remediation Goals (the peninsula forming Pond | and the area near the Rhode Island Department of Environmental
Management Soil Removal Area) would be consolidated under the cap. Deed restrictions and fencing would be used to control future
land use and limit access.

Effectiveness | Implementability [ Cost
Advantages
Would prevent receptor access through
institutional controls, fencing, and capping Conventional technology. High construction costs.
the waste.

Would reduce surface water infiltration and
contaminant mobility.
Provides long-term protection.

Disadvantages
Cap construction will extend to bank of river
Would not reduce contaminant toxicity. and will require armoring and elevated level |Long-term operation and maintenance costs.
of long-term maintenance.

Flood storage mitigation will be required to
account for landfill cover.

Conclusion: This alternative would be protective of human health and the environment by limiting exposure to the waste materials.
Contaminant mobility would be reduced by preventing surface water infiltration. This alternative is retained for detailed analysis.
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Table 6-11
Screening of Remedial Alternative UI-SO-1: No Action - Unnamed Island

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, no action would be taken to address soils exceeding Preliminary Remediation Goals (PRGS) or in
contact with buried waste.

Effectiveness | Implementability [ Cost
Advantages
There is presently limited public access. Easily implemented. No capital or operation and maintenance
Natural attenuation processes would (O&M) costs would be required.

gradually reduce soil concentrations.

Disadvantages

May require future capital and O&M

Would not reduce contaminant mobility. May require future remedial action. expenditures if future remediation is
required.

Future use may entail greater site access

and use.

It is not protective of ecological or human

receptors.

Conclusion: The No Action Alternative would not be protective of human health or the environment, but is retained as a baseline for
comparison to the remaining alternatives as is required by the National Contingency Plan.

Table 6-1 thru 6-17 - Screening of remedial alternatives.xls
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Table 6-12
Screening of Remedial Alternative UI-SO-2:

Remove/Consolidate Surface Waste/Soil (0 to 2 feet) Exceeding PRGs, Geotextile with Riprap where PRG Exceedances Remain,

and Institutional Controls

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, removal to a depth of 2 feet below ground surface of soil exceeding Preliminary Remediation Goals
(PRGSs), surface waste and debris would be performed and placed under the J.M. Mills and/or Nunes Parcel cap(s). Where remaining
soils exceed PRGs, a geotextile and riprap cover would be constructed to eliiminate exposure. Deed restrictions would be used to control

future land use and limit access.

Effectiveness

Implementability

Cost

Advantages

Would prevent receptor access through
institutional controls and removal of the soil
and waste.

Would reduce contaminant mass through
targeted removal of soil and waste.
Provides long-term protection.

Conventional technology.

Moderate construction costs.

Disadvantages

Institutional controls would not be effective in
limiting potential access by ecological
receptors.

Flooding conditions may release
contaminants from below the rip rap cover
and allow receptor exposure.

Limited access to the site creates significant
issues with equipment mobilization and
transport of materail.

Placement of rirap would eliminate the
substrate needed to maintain benthic
organisms, which may not be administratively
implementable.

Long-term operation and maintenance (O&M)
costs where cover remains.

Flooding conditions on the island may require
frequent maintenance of the riprap cover.

Conclusion: This alternative would not be protective of human health and the environment, as receptor exposure may occur due to
flooding conditions, but is retained for detailed analysis for comparison purposes.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls
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Screening of Remedial Alternative UI-SO-3:

Table 6-13

Remove/Consolidate All Waste/Soil Exceeding PRGs

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, removal of soil exceeding the lead and bis(2-ethylhexyl)phthalate Preliminary Remediation Goals
(PRGs) and all waste would be performed with consolidation at the Nunes Parcel and/or J.M. Mills cap(s). No institutional controls would

be required

Effectiveness |

Implementability

Cost

Advantages

Would result in complete removal of the
waste and would not require institutional
controls

Would reduce contaminant mass through
removal of soil and waste.

Provides long-term protection.

Conventional technology.

No operation and maintenance costs

Disadvantages

Limited access to the site creates significant
issues with equipment mobilization and
transport of materail.

Depth of waste (up to 12 ft below ground
surface) requires excavation below the water
table.

High construction costs.

Difficult to determine actual volume of waste.

Actual volumes may be significantly higher
than estimated volumes.

Conclusion: This alternative would be protective of human health and the environment by limiting exposure to the soil and waste
materials. Excavating the soil and waste will be a significant challenge given the site access restrictions. This alternative is retained for

detailed analysis.

Table 6-1 thru 6-17 - Screening of remedial alternatives-072514.xls
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Table 6-14
Screening of Remedial Alternative for Sediments SE-1: No Action - Unnamed Island

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, no action would be take to address sediments on the Unnamed Island.

Effectiveness | Implementability [ Cost
Advantages
Easily implemented. No capital or operation and maintenance

. (O&M) costs would be required.
Natural attenuation processes would reduce

sediment concentrations over time.

Disadvantages

May require future capital and O&M
Would not reduce contaminant mobility. May require future remedial action. expenditures if future remediation is
required.

It is not protective of ecological receptors.

Conclusion: The No Action Alternative would not be protective of human health and the environment, but is retained as a baseline for
comparison to the remaining alternatives as is required by the National Contingency Plan.
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Table 6-15

Screening of Remedial Alternative for Sediments SE-2:
Remove/Consolidate Sediment Exceeding PRGs

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, sediments exceeding Preliminary Remediation Goals (PRGs) would be removed, stabilized, and
placed below the Nunes Parcel and/or J.M. Mills caps. No institutional controls would be implemented.

Effectiveness

Implementability

[ Cost

Advantages

Would prevent potential receptor access and
the elimination of impacts exceeding PRGs

Provides long-term protection.

Conventional technology.

High construction costs.

No operation and maintenance required.

Disadvantages

Would require disturbing existing habitat
during construction.

Limited access to the site creates significant
issues with equipment mobilization.

Best Management Practices would likely
allow some sediment dispersal during
excavation.

Difficult to determine actual volume of
sediment impacts. Actual volumes may be

significantly higher than estimated volumes.

Conclusion: This alternative would be protective of human health and the environment by eliminating impacted sediments. This

alternative is retained for detailed analysis.
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Table 6-16
Screening of Remedial Alternative for Sediments SE-3:
Remove/Consolidate Sediment (1 foot) with Subaqueous Cover where PRG Exceedances Remain, Institutional Controls

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, the upper 1 foot of sediments exceeding Preliminary Remediation Goals (PRGs) would be removed,
stabilized, and placed below the Nunes Parcel and/or J.M. Mills caps. Where PRG exceedances remain, a geotextile and clean fill
would be placed to eliminate an exposure pathway. Deed restrictions would be used to maintain the remedy by controlling future land
use and limiting access. Use of amendments to stabilize contaminants in sediment would be evaluated during design.

Effectiveness [ Implementability [ Cost
Advantages

Would prevent receptor access through
removal and/or covering of the sediment.
Deed restrictions would help maintain the
remedy.

Conventional technology. Moderate construction costs.

Readily identifiable extent of removal,
allowing accurate estimation of costs prior to
beginning removal activities in addition to
actual field implementation.

Provides long-term protection.

Would reduce contaminant mass through
targeted removal of sediment and waste.

Disadvantages

. . . Would require disturbing existing habitat Long-term operation and maintenance to
Cover materials may be subject to erosion. . . . S
during construction. inspect and maintain cover.
Limited access to the site creates significant
issues with equipment mobilization and Flooding conditions may require frequent
placement of the geotextile and clean fill maintenance of the cover.
cover.

Best Management Practices would likely
allow some sediment dispersal during
excavation.

Conclusion: This alternative would be protective of human health and the environment by eliminating impacted sediments. This
alternative is retained for detailed analysis.
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Table 6-17

Screening of Remedial Alternative for Sediments SE-4:
Subaqueous Cover (No Sediment Removal) with Institutional Controls

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Synopsis: Under this alternative, placement of geotextile and clean fill over impacted sediments would eliminate ecological impacts.
Deed restrictions would be used to maintain the remedy by controlling future land use and limiting access. Use of amendments to
stabilize contaminants in sediment would be evaluated during design.

Effectiveness

Implementability

Cost

Advantages

Would prevent receptor access through
covering the sediment. Deed restrictions
would help maintain the remedy.

Provides long-term protection.

Conventional technology. Minimal sediment
dispersal.

Moderate construction costs.

Readily identifiable scope and estimation of
costs prior to beginning implementation of
the remedy in addition to actual field
implementation.

Disadvantages

Would not reduce contaminant toxicity.

Would not reduce contaminant mass.

Cover materials may be subject to erosion.

Would require disturbing existing habitat
during construction.

Limited access to the site creates significant
issues with equipment mobilization and
placement of the cover materials.

The addition of cover materials may reduce
flood storage capacities.

Long-term operation and maintenance to
inspect and maintain cover.

Flooding conditions may require frequent
maintenance of the cover.

Conclusion: This alternative would be protective of human health and the environment by limiting direct exposure to the impacted
sediments. Contaminant mass and mobility would not be reduced by the subaqueous cover. This alternative is retained for detailed

analysis.
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Table 7-1

Summary of Detailed and Comparative Analysis of Groundwater Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative GW-1

No Action

Alternative GW-2
Limited Action:
Institutional Controls and
Long-Term Monitoring

Threshold Criteria

ARARs

chemical-specific ARARSs.

1) |Overall protection [Human Health Does not provide overall Protection of human health and
of human health |and protection of human health or |the environment achieved
and the Environmental the environment. Does not through institutional controls and
environment Protection minimize, reduce, or control |monitoring.
contaminant impacts in
groundwater or associated
exposure risks.
2) |Compliance with |Chemical-Specific [Does not comply with Institutional controls within the

compliance boundary of the
waste management area
established for the soil remedy
will prevent use of contaminated
groundwater that exceeds these
standards.

Location-Specific

No location-specific ARARS
would apply to this alternative.

This alternative would comply
with ARARs during installation of
monitoring wells and sampling in
and around wetlands.

Action-Specific

No action-specific ARARs
would apply to this alternative.

This alternative would comply
with action-specific ARARs
related to monitoring and ICs.

Balancing Criteria

3) [Long-term Magnitude of Natural attenuation processes |Natural attenuation processes
effectiveness and |Residual Risk may reduce contaminant may reduce contaminant
permanence concentrations to concentrations to PSs, at which

performance standards (PSs),|point the residual risk would be
at which point, residual risk  |below risk criteria within the
would be below risk criteria  [compliance boundary.
within the compliance
boundary. However, no long- |Groundwater monitoring would
term groundwater monitoring [be conducted to confirm PS
would be done to indicate exceedances do not migrate
where/when/if PSs are met.  [beyond the compliance
boundary.
Adequacy and There would be no controls to |Institutional controls would be
Reliability of limit access to contaminated |implemented to limit potential for
Controls groundwater. exposure to impacted

groundwater.

Five-year reviews will be
conducted to assess the
effectiveness of the controls.

Table 7-1 - Summary of Detailed Comparative Analysis of GW Remedial Action Alternatives-072614.xIs

Page 1 of 4



Table 7-1

Summary of Detailed and Comparative Analysis of Groundwater Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative GW-1

No Action

Alternative GW-2
Limited Action:
Institutional Controls and
Long-Term Monitoring

4)

Reduction of
mobility, toxicity,
or volume
through treatment

Treatment
Process Used and
Materials Treated

None proposed.

None proposed.

Amount of This alternative does not None, except by natural
Hazardous include treatment processes. |processes.

Materials

Destroyed or

Treated

Degree of This alternative does not This alternative does not include
Expected include treatment processes. |treatment processes.

Reductions in
Toxicity, Mobility,
and Volume

Degree to which
Treatment is

This alternative does not
include treatment processes.

This alternative does not include
treatment processes.

Irreversible

Type and Quantity| There is no active treatment, |There is no active treatment, thus
of Residuals thus no treatment residuals. [no treatment residuals.
Remaining After

Treatment

5)

Short-term
effectiveness

Protection of
Community
During Remedial
Actions

Not applicable.

Minimal impacts during well
installation/monitoring managed
through engineering controls.

Protection of
Workers During
Remedial Actions

Not applicable.

Minimal impacts during well
installation/monitoring managed
through engineering controls.

Environmental
Impacts

Not applicable.

Minimal impacts during well
installation/monitoring managed
through engineering controls.

Time Until RAOs
are Achieved

Insufficient data to estimate
time for natural attenuation to
achieve RAOs.

RAOs would be achieved upon
implementation of institutional
controls and a long-term
monitoring plan.
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Table 7-1

Summary of Detailed and Comparative Analysis of Groundwater Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative GW-1

No Action

Alternative GW-2
Limited Action:
Institutional Controls and
Long-Term Monitoring

6)

Implementability

Ability to
Construct and
Operate the

Not applicable.

Establishment of institutional
controls and a monitoring
program is simple.

Technology

Reliability of the [Not applicable. Institutional controls and

Technology monitoring are both reliable
technologies.

Ease of Will not interfere with the Will not interfere with the ability to

Undertaking ability to undertake additional |undertake additional remedial

Additional remedial actions. actions.

Remedial Actions,
if Necessary

Ability to Monitor
Effectiveness of
Remedy

Not applicable. Monitoring is
not part of this remedy.

Long-term groundwater
monitoring would verify the
continued protection of human
health and the progress of
contaminant reduction within the
compliance boundary.

Ability to Obtain
Approvals From
Other Agencies

Not applicable.

Establishment of institutional
controls and a monitoring
program would require input from
other agencies, but is
administratively feasible.

Coordination with

Not applicable.

Establishment of institutional

Other Agencies controls and a monitoring
program would require input from
other agencies, but is
administratively feasible.

Availability of Not applicable. Not applicable.

Offsite Treatment,
Storage, and
Disposal Services
and Capacity

Availability of Not applicable. All necessary equipment and
Necessary specialists are readily available.
Equipment and

Specialists

Availability of Not applicable. Not applicable.

Prospective

Technologies
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Table 7-1

Summary of Detailed and Comparative Analysis of Groundwater Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Alternative GW-1 AIFer'natlve GW_Z
. S - Limited Action:
Evaluation Criteria | Specific Factors N
. Institutional Controls and
No Action .
Long-Term Monitoring
7) |Cost Capital Costs $0 $166,000
Operating and $0 $505,000
Maintenance
Present Worth $0 $671,000
Costs
Modifying Criteria
8) [State Acceptance Likely not acceptable. Assessed in the ROD following
comment on the FS.
9) [Community Likely not acceptable. Assessed in the ROD following
Acceptance comment on the FS.
Notes:

All costs are estimated to an accuracy of +50% to -30% (EPA, 2000).

ARAR = applicable or relevant and appropriate requirement
EPA = United States Environmental Protection Agency

FS =

Feasibility Study

RAO = remedial action objectives
ROD = Record of Decision
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Table 7-2
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - J.M. Mills Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative JM-SO-1

No Action

Alternative JM-SO-2

RCRA Subtitle C Cap of Whole
Landfill, Removal of Soil
Exceeding PRGs from
Riverbank and Floodplain,
Bank Restoration, and
Institutional Controls

Alternative JM-SO-3

Combination RCRA Subtitle C
Cap (top)/Perimeter Soil Cap
(side slopes) of Landfill,
Removal of Soil Exceeding
PRGs from Riverbank and
Floodplain, Bank Restoration,
and Institutional Controls

Threshold Criteria

1) [Overall
protection of
human health
and the
environment

Human Health
and
Environmental
Protection

Does not provide overall
protection of human health
or the environment. Does
not minimize, reduce, or
control contaminant impacts
in soil or associated
exposure risks.

Protection of human health and
the environment achieved
through removal and/or capping
of impacted soils and/or waste
that pose risk to humans and the
environment.

Does not establish a completely
protective physical barrier
between potential receptors and
contaminated materials in soil
and waste. The perimeter soil
cap does not fully reduce the
infiltration and the potential for
leaching of contaminants in soil
to groundwater and does not
ensure that contamination is not
released in the event of a flood.

2) |Compliance with

ARARs

Chemical-Specific

Does not comply with
chemical-specific ARARs.

Landfill cap will meet ARARs by
eliminating exposure to any
waste/soil exceeding PRGs.
Targeted removal of riverbank
and floodplain soils would be
conducted to attain ARARS.

The perimeter soil cap may not
prevent the release of
contaminated material in the
event of a flood so this
alternative will not fully address
chemical-specific ARARs.

Location-Specific

No location-specific ARARSs.

Appropriate planning and all
practical means necessary
would be used to minimize harm
to wetlands, floodplains,
adjacent stream, fish, and
wildlife.

While appropriate planning and
all practical means necessary
would be used to minimize harm
to wetlands, floodplains, adjacent
stream, fish, and wildlife, the
proposed combination RCRA C
and perimeter soil cap will not
meet required standards for
withstanding flooding, up to a
500-year storm event, that would
alter areas of floodplain and
federal jurisdictional wetlands.

Action-Specific

No action-specific ARARSs.

Excavated soils would be
handled and disposed of
appropriately. Remedy would
comply with RCRA C closure
requirements and other action-
specific ARARs.

Excavated soils would be
handled and disposed of
appropriately. This alternative
would not comply with RCRA
closure requirements.

Table 7-2 thru 7-4-072614.xls

Page 1 of 6




Table 7-2
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - J.M. Mills Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative JM-SO-1

No Action

Alternative JM-SO-2

RCRA Subtitle C Cap of Whole
Landfill, Removal of Soil
Exceeding PRGs from
Riverbank and Floodplain,
Bank Restoration, and
Institutional Controls

Alternative JM-SO-3

Combination RCRA Subtitle C
Cap (top)/Perimeter Soil Cap
(side slopes) of Landfill,
Removal of Soil Exceeding
PRGs from Riverbank and
Floodplain, Bank Restoration,
and Institutional Controls

Balancing Criteria

mobility, toxicity,
or volume
through
treatment

Process Used
and Materials

involved.

3) |Long-term Magnitude of It is not known how effective [The alternative would address  |The alternative would address
effectiveness Residual Risk natural attenuation waste and soils that pose a risk |waste and soils that pose a risk
and permanence processes would be in to human health and the to human health and the

reducing risk, and no long- |environment. environment.
term monitoring would be
done to indicate whether
remedial goals are met.
Adequacy and There would be no controls |Removal and/or capping of Stormwater percolation through
Reliability of to limit access to waste and contaminant-impacted|the cover system will be reduced
Controls contaminants in waste or soils provide assurance that this |and aerobic conditions will be
soil. alternative is effective in maintained.
preventing direct contact and
limiting infiltration in the long- Effectiveness and permanence in
term. question with respect to the
perimeter soil cap relative to
Five-year reviews will be TSCA protectiveness standards,
conducted to assess the RCRA closure standards, and
effectiveness of the remedy and |potential for release of
the institutional controls. contaminants during flooding
scenarios.
Five-year reviews will be
conducted to assess the
effectiveness of the remedy and
the institutional controls.
4) [Reduction of Treatment None proposed. No treatment processes No treatment processes

involved.

Treated

Amount of None, except by natural No treatment processes No treatment processes
Hazardous processes. involved. involved.

Materials

Destroyed or

Treated

Degree of Natural processes would be |No treatment processes No treatment processes
Expected expected to reduce toxicity, [involved. Itis expected that all |involved. It is expected that all

Reductions in

Toxicity, Mobility,

and Volume

mobility, and volume.
However, no monitoring
would be done to assess
expected changes.

identified soils that exceed PRGs
would be removed and/or
buried/capped.

identified soils that exceed PRGs
would be removed and/or
buried/capped.
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Table 7-2

Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - J.M. Mills Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative JM-SO-1

No Action

Alternative JM-SO-2

RCRA Subtitle C Cap of Whole
Landfill, Removal of Soil
Exceeding PRGs from
Riverbank and Floodplain,
Bank Restoration, and
Institutional Controls

Alternative JM-SO-3

Combination RCRA Subtitle C
Cap (top)/Perimeter Soil Cap
(side slopes) of Landfill,
Removal of Soil Exceeding
PRGs from Riverbank and
Floodplain, Bank Restoration,
and Institutional Controls

During Remedial
Actions

place during site activities.
Additional controls will be
required along the Blackstone
River to restrict public access
during construction activities.
Truck traffic for hauling a large
amount of capping materials will
impact the community. May be
able to use railroad to reduce
truck traffic.

4) [Reduction of Degree to which [Not applicable. No treatment processes No treatment processes
mobility, toxicity, [Treatment is involved. involved.
or volume Irreversible
through
treatment
Type and There is no active No treatment processes No treatment processes
Quantity of treatment, thus no treatment|involved. involved.
Residuals residuals.
Remaining After
5) |Short-term Protection of Not applicable. Normal construction-related Normal construction-related
effectiveness Community access prohibitions would be in |access prohibitions would be in

place during site activities.
Additional controls will be
required along the Blackstone
River to restrict public access
during construction activities.
Truck traffic for hauling a large
amount of capping materials will
impact the community. May be
able to use railroad to reduce
truck traffic.

Protection of
Workers During
Remedial Actions

Not applicable.

Normal construction Health and
Safety Plans will be in place
during site activities.

Normal construction Health and
Safety Plans will be in place
during site activities.

Environmental
Impacts

Not applicable.

Impacts to environmental
receptors are anticipated to be
significant. Activities will require
removal of all trees on the landfill
cap and areas of the riverbank
and floodplain where PRGs are
exceeded.

Armor will be required where
riverbank is excavated, and
restoration to pre-remedy
conditions will not be feasible.

Impacts to environmental
receptors are anticipated to be
significant. Activities will require
removal of all trees on the landfill
cap and areas of the riverbank
and floodplain where PRGs are
exceeded.

Armor will be required where
riverbank is excavated, and
restoration to pre-remedy
conditions will not be feasible.

Time Until RAOs
are Achieved

Insufficient data to estimate
time for natural attenuation

to achieve RAOs.

RAOs are achieved immediately
upon completion of
capping/excavation/restoration.

RAOs are achieved immediately
upon completion of
capping/excavation/restoration.
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Table 7-2
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - J.M. Mills Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative JM-SO-1

No Action

Alternative JM-SO-2

RCRA Subtitle C Cap of Whole
Landfill, Removal of Soil
Exceeding PRGs from
Riverbank and Floodplain,
Bank Restoration, and
Institutional Controls

Alternative JM-SO-3

Combination RCRA Subtitle C
Cap (top)/Perimeter Soil Cap
(side slopes) of Landfill,
Removal of Soil Exceeding
PRGs from Riverbank and
Floodplain, Bank Restoration,
and Institutional Controls

6) |Implementability

Ability to
Construct and
Operate the
Technology

Not applicable.

Types of planned activities are
not uncommon but are difficult to
implement while minimizing
environmental impacts to
sensitive receptors (Blackstone
River and associated wetlands).

Large volume of landfill waste
requires reshaping to allow for
the cap thickness.
Approximately 36,000 cy will be
transferred to the Nunes Parcel.

Physical space restrictions on
the north (railroad) and south
(floodplain) are major constraints
for the installation of the
geosynthetic liner.

Large amount of cover materials
and supplies increases truck
traffic through local roads.

Types of planned activities are
not uncommon but are difficult to
implement while minimizing
environmental impacts to
sensitive receptors (Blackstone
River and associated wetlands).

Landfill waste requires reshaping
to allow for the cap thickness.
Approximately 20,000 cy of
waste will be transferred to the
Nunes Parcel.

Cover materials and supplies
requires truck traffic through
local roads.

Reliability of the

Not applicable.

Capping, excavation, and burial

Capping, excavation, and burial

Technology technologies are reliable. technologies are reliable.
Maintenance/protection of a Maintenance/protection of a
competed cover along riverbank |competed cover along riverbank
is difficult in high-energy fluvial |is difficult in high-energy fluvial
environments where it is environments where it is
necessary to balance reliability [necessary to balance reliability
with aesthetic concerns. with aesthetic concerns.

Ease of Will not interfere with the Upon completion of the capping, [Upon completion of the capping,

Undertaking ability to undertake it will be difficult to undertake it will be difficult to undertake

Additional additional remedial actions. |additional remedial actions. additional remedial actions.

Remedial

Actions, if

Necessary

Ability to Monitor
Effectiveness of
Remedy

Not applicable. Monitoring is
not part of this remedy.

Monitoring of surrounding media
(i.e., groundwater, surface water,
and air) will allow for evaluation
of remedy effectiveness. Five-
year reviews will be conducted to
confirm effectiveness.

Monitoring of surrounding media
(i.e., groundwater, surface water,
and air) will allow for evaluation
of remedy effectiveness. Five-
year reviews will be conducted to
confirm effectiveness.
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Table 7-2
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - J.M. Mills Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Alternative JM-SO-2 Alternative JM-SO-3
. RCRA Subtitle C Cap of Whole| COMPination RCRA Subtitie C
Alternative JM-SO-1 . . Cap (top)/Perimeter Soil Cap
Evaluation Criteria | Specific Factors Landfill, _Removal of Soil (side slopes) of Landfill,
No Action .Exceedlng PRGS from' Removal of Soil Exceeding
Riverbank and Floodplain, )
Bank Restoration, and A f_rom OIS ar!d
Institutional Controls Floodplaln_, Bfank Restoration,
and Institutional Controls
6) |Implementability |Ability to Obtain |Not applicable. The technologies used are The technologies used are
Approvals From widely accepted and should not |widely accepted and should not
Other Agencies pose significant approval or pose significant approval or
coordination hurdles. However, |coordination hurdles. However,
the cap could encroach the cap could encroach into the
significantly (due to the need for [river buffer zone and require
stability benches) into the river |state wetland evaluations for
buffer zone and require state wildlife, wildlife habitat,
wetland evaluations for wildlife, |recreation and aesthetics, flood
wildlife habitat, recreation and protection, suface and
aesthetics, flood protection, groundwater protection, and
suface and groundwater water quality impacts.
protection, and water quality
impacts.
Coordination with |Not applicable. The technologies used are The technologies used are
Other Agencies widely accepted and should not |widely accepted and should not
pose significant approval or pose significant approval or
coordination hurdles. coordination hurdles.
Availability of Not applicable. Excavated soils will be largely Excavated soils will be largely
Offsite Treatment, consolidated onsite. If capacity |consolidated onsite. If capacity of
Storage, and of landfills does not allow for landfills does not allow for
Disposal Services complete onsite consolidation, |complete onsite consolidation,
and Capacity volumes are not expected to volumes are not expected to
pose problems for offsite pose problems for offsite
disposal. disposal.
Availability of Not applicable. All necessary equipment and All necessary equipment and
Necessary specialists are readily available. |specialists are readily available.
Equipment and
Specialists
Availability of Not applicable. All necessary technologies are  |All necessary technologies are
Prospective readily available. readily available.
Technologies
7) |Cost Capital Costs $0 $21,063,000 $13,225,000
Operating and $0 $496,000 $496,000
Maintenance
Present Worth $0 $21,559,000 $13,721,000
Costs
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Table 7-2
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - J.M. Mills Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria | Specific Factors

Alternative JM-SO-1

No Action

Alternative JM-SO-2

RCRA Subtitle C Cap of Whole
Landfill, Removal of Soil
Exceeding PRGs from
Riverbank and Floodplain,
Bank Restoration, and
Institutional Controls

Alternative JM-SO-3

Combination RCRA Subtitle C
Cap (top)/Perimeter Soil Cap
(side slopes) of Landfill,
Removal of Soil Exceeding
PRGs from Riverbank and
Floodplain, Bank Restoration,
and Institutional Controls

Modifying Criteria

8) |State Likely not acceptable. Assessed in the ROD following |Assessed in the ROD following
Acceptance comment of the FS. comment of the FS.
9) |Community Likely not acceptable. Assessed in the ROD following |Assessed in the ROD following
Acceptance comment of the FS. comment of the FS.
Notes:

All costs are estimated to an accuracy of +50% to -30% (EPA, 2000).

ARAR = applicable or relevant and appropriate requirement

cy = cubic yard

EPA = United States Environmental Protection Agency

FS = Feasibility Study
PRG = Preliminary Remediation Goal
RAO = Remedial Action Objective

RCRA = Resource Conservation and Recovery Act

ROD = Record of Decision
TSCA = Toxic Substances Control Act
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Table 7-3
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Nunes Parcel Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative NP-SO-1

No Action

Alternative NP-SO-2

RCRA Subtitle D Cap (meeting
State Solid Waste ARARS) of
Landfill, Consolidation, and

Institutional Controls

Alternative NP-SO-3

RCRA Subtitle C Cap of
Landfill, Consolidation, and
Institutional Controls

Threshold Criteria

ARARs

chemical-specific ARARs.

1) |Overall Human Health and|Does not provide overall Protection of human health and |Protection of human health and
protection of Environmental protection of human health |the environment achieved the environment achieved
human health Protection or the environment. Does  |through capping of impacted through capping of impacted
and the not minimize, reduce, or soils and/or waste that pose risk |soils and/or waste that pose risk
environment control contaminant impacts |to humans and the environment, [to humans and the environment.

in soil or associated although long-term
exposure risks. protectiveness is questionable
with respect to materials in the
landfill. Therefore, not fully
protective.
2) |Compliance with |Chemical-Specific |Does not comply with Landfill cap will meet ARARs by |Landfill cap will meet ARARs by

eliminating exposure to any
waste/soil exceeding PRGs.

eliminating exposure to any
waste/soil exceeding PRGs.

Location-Specific

No location-specific ARARS.

Appropriate planning and all
practical means necessary
would be used to minimize harm
to wetlands, floodplains,
adjacent stream, fish, and
wildlife.

Appropriate planning and all
practical means necessary
would be used to minimize harm
to wetlands, floodplains,
adjacent stream, fish, and
wildlife.

Action-Specific

No action-specific ARARSs.

This alternative would not
comply with RCRA C closure
requirements.

This alternative would comply
with RCRA C closure
requirements and other action-
specific ARARs.

Balancing Criteria

soil.

3) |Long-term Magnitude of It is not known how effective | The alternative would address | The alternative would address
effectiveness Residual Risk natural attenuation waste and soils that pose a risk |[waste and soils that pose a risk
and processes would be in to human health and the to human health and the
permanence reducing risk, and no long- |environment. environment.

term monitoring would be

done to indicate whether

remedial goals are met.
Adequacy and There would be no controls |Capping of waste and Capping of waste and
Reliability of to limit access to contaminant-impacted soils contaminant-impacted soils
Controls contaminants in waste or provide assurance that this provide assurance that this

alternative is effective in
preventing direct contact and
limiting infiltration in the long-
term.

Effectiveness and permanence
in question with respect to
RCRA closure standards and
potential for release of
contaminants during flooding
scenarios.

Five-year review will be
conducted to assess the
effectiveness of the remedy and
the institutional controls.

alternative is effective in
preventing direct contact and
limiting infiltration in the long-
term.

Five-year review will be
conducted to assess the
effectiveness of the remedy and
the institutional controls.
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Table 7-3
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Nunes Parcel Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative NP-SO-1

No Action

Alternative NP-SO-2

RCRA Subtitle D Cap (meeting
State Solid Waste ARARS) of
Landfill, Consolidation, and

Institutional Controls

Alternative NP-SO-3

RCRA Subtitle C Cap of
Landfill, Consolidation, and
Institutional Controls

4) |Reduction of Treatment None proposed. No treatment processes No treatment processes

mobility, toxicity, |Process Used and involved. involved.

or volume Materials Treated

through

treatment
Amount of None, except by natural No treatment processes No treatment processes
Hazardous processes. involved. involved.
Materials
Destroyed or
Treated
Degree of Natural processes would be [No treatment processes No treatment processes
Expected expected to reduce toxicity, |involved. Itis expected that all |involved. Itis expected that all
Reductions in mobility, and volume. identified soils that exceed identified soils that exceed
Toxicity, Mobility, |However, no monitoring PRGs would be capped. PRGs would be capped.
and Volume would be done to assess

expected changes.
Degree to Which [Not applicable. There is no active treatment. There is no active treatment.
Treatment is
Irreversible
Type and Quantity | There is no active There is no active treatment, There is no active treatment,
of Residuals treatment, thus no thus no treatment residuals. thus no treatment residuals.
Remaining After [treatment residuals.
Treatment
5) |Short-term Protection of Not applicable. Normal construction-related Normal construction-related
effectiveness Community access prohibitions would be in |access prohibitions would be in

During Remedial
Actions

place during site activities.
Additional controls will be
required along the Blackstone
River to restrict public access
during construction activities.
Truck traffic for hauling a large
amount of capping materials will
impact the community. May be
able to use railroad to reduce
truck traffic.

place during site activities.
Additional controls will be
required along the Blackstone
River to restrict public access
during construction activities.
Truck traffic for hauling a large
amount of capping materials will
impact the community. May be
able to use railroad to reduce
truck traffic.

Protection of
Workers During
Remedial Actions

Not applicable.

Normal construction Health and
Safety Plans will be in place
during site activities.

Normal construction Health and
Safety Plans will be in place
during site activities.

Environmental
Impacts

Not applicable.

Impacts to environmental
receptors are anticipated to be
significant. Activities will require
removal of all trees on the work
area.

Armor may be required where
the cap approaches the
riverbank or is within the
floodplain at finish grade.

Impacts to environmental
receptors are anticipated to be
significant. Activities will require
removal of all trees on the work
area.

Armor may be required where
the cap approaches the
riverbank or is within the
floodplain at finish grade.

Time Until RAOs
are Achieved

Insufficient data to estimate
time for natural attenuation
to achieve RAOs.

RAOs are achieved immediately
upon completion of capping.

RAOs are achieved immediately
upon completion of capping.
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Table 7-3
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Nunes Parcel Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative NP-SO-1

No Action

Alternative NP-SO-2

RCRA Subtitle D Cap (meeting
State Solid Waste ARARS) of
Landfill, Consolidation, and

Institutional Controls

Alternative NP-SO-3

RCRA Subtitle C Cap of
Landfill, Consolidation, and
Institutional Controls

6) |Implementability

Ability to Construct
and Operate the
Technology

Not applicable.

Types of planned activities are
not uncommon, but are difficult
to implement while minimizing
environmental impacts to
sensitive receptors (Blackstone
River).

Types of planned activities are
not uncommon, but are difficult
to implement while minimizing
environmental impacts to
sensitive receptors (Blackstone
River).

Reliability of the

Not applicable.

Capping technologies are

Capping technologies are

Technology reliable when implemented reliable when implemented
correctly. correctly.
Maintenance/protection of a Maintenance/protection of a
completed cap adjacent to the |completed cap adjacent to the
riverbank may be difficult riverbank may be difficult
depending on finish grade. depending on finish grade.
Ease of Will not interfere with the Upon completion of the capping, |Upon completion of the capping,
Undertaking ability to undertake it will be difficult to undertake it will be difficult to undertake
Additional additional remedial actions. |additional remedial actions. additional remedial actions.

Remedial Actions,
if necessary

Ability to Monitor
Effectiveness of
Remedy

Not applicable. Monitoring
is not part of this remedy.

Monitoring of surrounding media
(i.e., groundwater, surface
water, and air) will allow for
evaluation of remedy
effectiveness. Five-year reviews
will be conducted to confirm
effectiveness.

Monitoring of surrounding media
(i.e., groundwater, surface water,
and air) will allow for evaluation
of remedy effectiveness. Five-
year reviews will be conducted
to confirm effectiveness.

Ability to Obtain
Approvals From
Other Agencies

Not applicable.

The technologies used are
widely accepted and should not
pose significant approval or
coordination hurdles. However,
the cap could encroach into the
river buffer zone and require
state wetland evaluations for
wildlife, wildlife habitat,
recreation and aesthetics, flood
protection, suface and
groundwater protection, and
water quality impacts.

The technologies used are
widely accepted and should not
pose significant approval or
coordination hurdles. However,
the cap could encroach into the
river buffer zone and require
state wetland evaluations for
wildlife, wildlife habitat,
recreation and aesthetics, flood
protection, suface and
groundwater protection, and
water gquality impacts.

Coordination With
Other Agencies

Not applicable.

The technologies used are
widely accepted and should not
pose significant approval or
coordination hurdles.

The technologies used are
widely accepted and should not
pose significant approval or
coordination hurdles.
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Table 7-3
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Nunes Parcel Landfill

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative NP-SO-1

No Action

Alternative NP-SO-2

RCRA Subtitle D Cap (meeting
State Solid Waste ARARS) of
Landfill, Consolidation, and

Institutional Controls

Alternative NP-SO-3

RCRA Subtitle C Cap of
Landfill, Consolidation, and
Institutional Controls

6) |Implementability

Availability of
Offsite Treatment,
Storage, and
Disposal Services
and Capacity

Not applicable.

Contaminated soils will be
consolidated onsite. If capacity
of landfill does not allow for
complete onsite consolidation,
volumes are not expected to
pose problems for offsite
disposal.

Contaminated soils will be
consolidated onsite. If capacity
of landfill does not allow for
complete onsite consolidation,
volumes are not expected to
pose problems for offsite
disposal.

Availability of Not applicable. All necessary equipment and All necessary equipment and
Necessary specialists are readily available. |specialists are readily available.
Equipment and
Specialists
Availability of Not applicable. All necessary technologies are [All necessary technologies are
Prospective readily available. readily available.
Technologies

7) |Cost Capital Costs $0 $4,808,000 $5,956,000
Operating and $0 $124,000 $124,000
Maintenance
Present Worth $0 $4,932,000 $6,080,000
Costs

Modifying Criteria

8) [State Likely not acceptable. Assessed in the ROD following [Assessed in the ROD following
Acceptance comment of the FS. comment of the FS.
9) |Community Likely not acceptable. Assessed in the ROD following [Assessed in the ROD following
Acceptance comment of the FS. comment of the FS.
Notes:

All costs are estimated to an accuracy of +50% to -30% (EPA, 2000).

ARAR = applicable or relevant and appropriate requirement
EPA = United States Environmental Protection Agency

FS = Feasibility Study

PRG = Preliminary Remediation Goal
RAO = Remedial Action Objective
ROD = Record of Decision
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Table 7-4
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Unnamed Island

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative UI-SO-1

No Action

Alternative UI-SO-2

Remove/Consolidate Surface
Waste/Soil (0 to 2 feet)
Exceeding PRGs, Geotextile
with Riprap where PRG
Exceedances Remain, and
Institutional Controls

Alternative UI-SO-3

Remove/Consolidate All
Waste/Soil Exceeding PRGs

Threshold Criteria

ARARs

chemical-specific ARARs.

1) |Overall protection|Human Health Does not provide overall Protection achieved through Protection achieved through
of human health |and protection of human health |[removal and/or capping of waste [removal of waste and impacted
and the Environmental or the environment. Does |amd impacted soils that pose soils that pose risk to humans
environment Protection not minimize, reduce, or risk to humans and the and the environment.
control contaminant impacts |environment, although long-term
in soil or associated protectiveness is questionable
exposure risks. with respect to residual
materials. Therefore, not fully
protective.
2) |Compliance with [Chemical-Specific [Does not comply with As there is no impermeable The remedy will meet chemical-

layer in the cover, the remedy
will not prevent contaminant
release during a flood event.
Therefore, it does not meet
chemical-specific ARARs.

specific ARARs by eliminating
exposure to any waste/soil
exceeding PRGs.

Location-Specific

No location-specific ARARS.

As there is no impermeable
layer in the cover, the remedy
will not prevent contaminant
release during a flood event.
Therefore, it does not meet
location-specific ARARs.

Appropriate planning and all
practical means necessary
would be used to minimize harm
to wetlands, floodplains,
adjacent stream, fish, and
wildlife.

Action-Specific

No action-specific ARARSs.

This alternative would not
comply with RCRA C closure
requirements.

The remedy would comply with
action-specific ARARs.

Balancing Criteria

3)

Long-term
effectiveness and
permanence

Magnitude of

It is not known how effective

The alternative would address

The alternative would address

Residual Risk natural attenuation waste and soils that pose a risk |[waste and soils that pose a risk
processes would be in to human health and the to human health and the
reducing risk, and no long- |environment. environment.
term monitoring would be
done to indicate whether
remedial goals are met.

Adequacy and There would be no controls |Removal and/or capping of Removal of waste and

Reliability of to limit access to waste and contaminant- contaminant-impacted soils

Controls contaminants in soil. impacted soils provide provide assurance that this

assurance that this alternative is
effective in preventing direct
contact in the long-term.

Effectiveness and permanence
in question with respect to
RCRA closure standards and
potential for release of
contaminants during flooding
scenarios.

Five-year review will be
conducted to assess the
effectiveness of the remedy and
the institutional controls.

alternative is effective in the long
term.
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Table 7-4
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Unnamed Island

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative UI-SO-1

No Action

Alternative UI-SO-2

Remove/Consolidate Surface
Waste/Soil (0 to 2 feet)
Exceeding PRGs, Geotextile
with Riprap where PRG
Exceedances Remain, and
Institutional Controls

Alternative UI-SO-3

Remove/Consolidate All
Waste/Soil Exceeding PRGs

During Remedial
Actions

4) |Reduction of Treatment None proposed. No treatment processes No treatment processes
mobility, toxicity, [Process Used and involved. involved, except to the extent
or volume Materials Treated that water generated from the
through treatment remedial action (i.e, from

dewatering processes) may be
treated.
Amount of None, except by natural No treatment processes No treatment processes
Hazardous processes. involved. involved, except to the extent
Materials that water generated from the
Destroyed or remedial action (i.e, from
Treated dewatering processes) may be
treated.
Degree of Natural processes would be [No treatment processes No treatment processes
Expected expected to reduce toxicity, |involved. Itis expected that all |involved, except to the extent
Reductions in mobility, and volume. identified soils that exceed that water generated from the
Toxicity, Mobility, |However, no monitoring PRGs would be removed and/or |remedial action (i.e, from
and Volume would be done to assess buried/capped. dewatering processes) may be
expected changes. treated. It is expected that all
identified soils that exceed
PRGs would be removed and
consolidated below a landfill cap.
Degree to Which [Not applicable. There is no active treatment. There is no active treatment on
Treatment is the soil/waste.
Irreversible
Type and Quantity| There is no active There is no active treatment, There is no active treatment on
of Residuals treatment, thus no thus no treatment residuals. the soil/waste. There may be
Remaining After |treatment residuals. minor residuals for any water
Treatment treatment performed (i.e., from
dewatering processes).
5) [Short-term Protection of Not applicable. Normal construction-related Normal construction-related
effectiveness Community access prohibitions would be in |access prohibitions would be in

place during site activities.
Additional controls will be
required along the Blackstone
River to restrict public access
during construction activities.
Truck traffic for hauling capping
materials will impact the
community.

place during site activities.
Additional controls will be
required along the Blackstone
River to restrict public access
during construction activities.

Protection of
Workers During
Remedial Actions

Not applicable.

Normal construction Health and
Safety Plans will be in place
during site activities.

Normal construction Health and
Safety Plans will be in place
during site activities. Risks
increased due to depth of
excavation.
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Table 7-4
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Unnamed Island

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative UI-SO-1

No Action

Alternative UI-SO-2

Remove/Consolidate Surface
Waste/Soil (0 to 2 feet)
Exceeding PRGs, Geotextile
with Riprap where PRG
Exceedances Remain, and
Institutional Controls

Alternative UI-SO-3

Remove/Consolidate All
Waste/Soil Exceeding PRGs

Construct and
Operate the
Technology

5) |Short-term Environmental Not applicable. Impacts to environmental Impacts to environmental
effectiveness Impacts receptors are anticipated to be |receptors are anticipated to be
significant. Activities will require |significant. Activities will require
removal of all trees on the work [removal of all trees on the work
area where PRGs are exceeded.|area where PRGs are exceeded.
Erosion control/capping will
have an impact on the substrate
for environmental receptors.
Time Until RAOs |Insufficient data to estimate |RAOs are achieved immediately [RAOs are achieved immediately
are Achieved time for natural attenuation |upon completion of upon completion of
to achieve RAOs. capping/excavation/restoration. |excavation/restoration.
6) |Implementability [Ability to Not applicable. Types of planned activities are  [Types of planned activities are

not uncommon, but are difficult
to implement while minimizing
environmental impacts to
sensitive receptors (Blackstone
River).

Transportation of soils off the
Unnamed Island will require
crossing the flood-prone river
with heavy equipment and haul
trucks.

not uncommon, but are difficult
to implement while minimizing
environmental impacts to
sensitive receptors (Blackstone
River).

Transportation of soils off the
Unnamed Island will require
crossing the flood-prone river
with heavy equipment and haul
trucks.

Excavation of waste will extend
up to 12 feet below the water
table, potentially requiring
shoring and/or water
handling/treatment. Significant
potential for disruption of
activities due to location in flood-
prone area.

Reliability of the
Technology

Not applicable.

Capping, excavation, and burial
technologies are reliable.

Maintenance of completed
geotextile cover and riprap on
Unnamed Island in a high-
energy fluvial environment may
be challenging.

Excavation is reliable.
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Table 7-4
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Unnamed Island

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative UI-SO-1

No Action

Alternative UI-SO-2

Remove/Consolidate Surface
Waste/Soil (0 to 2 feet)
Exceeding PRGs, Geotextile
with Riprap where PRG
Exceedances Remain, and
Institutional Controls

Alternative UI-SO-3

Remove/Consolidate All
Waste/Soil Exceeding PRGs

6) |Implementability

Ease of
Undertaking
Additional
Remedial Actions,
if necessary

Will not interfere with the
ability to undertake
additional remedial actions.

Additional remedial actions will
require the removal or
penetration of cap.

Will not interfere with the ability
to undertake additional remedial
actions.

Ability to Monitor
Effectiveness of
Remedy

Not applicable. Monitoring
is not part of this remedy.

Monitoring of surrounding media
(i.e., groundwater, surface
water, and air) will allow for
evaluation of remedy
effectiveness. Five-year reviews
will be conducted to confirm
effectiveness.

As the source material will be
removed, there will be no need
to further monitor the remedy.

Ability to Obtain
Approvals From
Other Agencies

Not applicable.

The technologies used are
widely accepted and should not
pose significant approval
hurdles. However, the work
would be in the middle of the
river and would require state
wetland evaluations for wildlife,
wildlife habitat, recreation and
aesthetics, flood protection,
suface and groundwater
protection, and water quality
impacts.

The technologies used are
widely accepted and should not
pose significant approval
hurdles. However, the work
would be in the middle of the
river and would require state
wetland evaluations for wildlife,
wildlife habitat, recreation and
aesthetics, flood protection,
suface and groundwater
protection, and water quality
impacts.

Coordination With

Not applicable.

The technologies used are

The technologies used are

Other Agencies widely accepted and should not |widely accepted and should not
pose significant coordination pose significant coordination
hurdles. hurdles.

Availability of Not applicable. Excavated soils will be Excavated soils will be

Offsite Treatment,
Storage, and
Disposal Services
and Capacity

consolidated onsite below the
J.M. Mills Landfill and/or Nunes
Parcel cap(s). If capacity of
landfill does not allow for
complete onsite consolidation,
volumes are not expected to
pose problems for offsite
disposal.

consolidated onsite below the
J.M. Mills Landfill and/or Nunes
Parcel cap(s). If capacity of
landfill does not allow for
complete onsite consolidation,
volumes are not expected to
pose problems for offsite
disposal.
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Table 7-4
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Unnamed Island

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Alternative UI-SO-2
Alternative UI-SO-1 Remove/Con.solidate Surface Alternative UI-SO-3
Evaluation Criteria | Specific Factors Wast_e/SoH (Oto2 feet)_ .
No Action Excgedlng PRGs, Geotextile Removg/Consoll'date All
with Riprap where PRG Waste/Soil Exceeding PRGs
Exceedances Remain, and
Institutional Controls
6) |Implementability [Availability of Not applicable. All necessary equipment and All necessary equipment and
Necessary specialists are readily available. |specialists are readily available.
Equipment and
Specialists
Availability of Not applicable. All necessary technologies are [All necessary technologies are
Prospective readily available. readily available.
Technologies
7) |Cost Capital Costs $0 $4,312,000 $6,136,000
Operating and $0 $62,000 $0
Maintenance
Present Worth $0 $4,374,000 $6,136,000
Costs
Maodifying Criteria
8) |State Acceptance Likely not acceptable. Assessed in the ROD following [Assessed in the ROD following
comment of the FS. comment of the FS.
9) |Community Likely not acceptable. Assessed in the ROD following [Assessed in the ROD following
Acceptance comment of the FS. comment of the FS.
Notes:

All costs are estimated to an accuracy of +50% to -30% (EPA, 2000).

ARAR = applicable or relevant and appropriate requirement
EPA = United States Environmental Protection Agency

FS = Feasibility Study
PRG = Preliminary Remediation Goal
RAO = Remedial Action Objective
ROD = Record of Decision
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Table 7-5

Summary of Detailed and Comparative Analysis of Pond Sediment Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative SE-1

No Action

Alternative SE-2

Remove/Consolidate Sediment
Exceeding PRGs

Alternative SE-3

Remove/Consolidate Sediment
(1 foot) with Subaqueous
Cover where PRG
Exceedances Remain,
Institutional Controls

Alternative SE-4

Subaqueous Cover (No
Sediment Removal) with
Institutional Controls

Threshold Criteria

exceeding PRGs.

exceeding PRGs.

1) |Overall protection |[Human Health Does not provide overall Protection of human health and |Protection of human health and |[Protection of human health and
of human health [and protection of human health [the environment achieved the environment achieved the environment achieved
and the Environmental and the environment. Does [through removal of impacted through removal and/or covering [through covering impacted
environment Protection not minimize, reduce, or sediments that pose risk to the |impacted sediments that pose  |sediments that pose risk to the
control contaminant impacts [environment. risk to the environment. environment.
in sediment or associated
exposure risks.
2) |Compliance with |Chemical- Does not comply with The remedy would eliminate The remedy would eliminate The remedy would eliminate
ARARs Specific chemical-specific ARARs  |exposures to contaminants exposures to contaminants exposures to contaminants

exceeding PRGs.

Location-Specific

No location-specific ARARs.

The remedy would be
designed/implemented to comply|
with applicable requirements.

The remedy would be
designed/implemented to comply
with applicable requirements.

The remedy would be
designed/implemented to comply
with applicable requirements.

Action-Specific

No action-specific ARARs.

The remedy would be
designed/implemented to comply|
with applicable requirements.

The remedy would be
designed/implemented to comply
with applicable requirements.

The remedy would be
designed/implemented to comply
with applicable requirements.

Balancing Criteria

3)

Long-term
effectiveness and
permanence

Magnitude of
Residual Risk

It is not known how effective
natural attenuation
processes would be in
reducing risk, and no long-
term monitoring would be
done to indicate whether
remedial goals are met.

The alternative would address
sediments that pose a risk to the
environment.

The alternative would address
sediments that pose a risk to the
environment.

The alternative would address
sediments that pose a risk to the
environment.

Adequacy and
Reliability of
Controls

There would be no controls
to limit access to
contaminants in sediments.

Removal of contaminant-
impacted sediments provide
assurance that this alternative is
effective in the long-term.

Removal and/or covering of
contaminant-impacted
sediments provide assurance
that this alternative is effective in
the long-term.

Five-year review will be
conducted to assess the
effectiveness of the remedy and
the institutional controls.

Covering of contaminant-
impacted sediments provide
assurance that this alternative is
effective.

Five-year review will be
conducted to assess the
effectiveness of the subaqueous
cover and the institutional
controls.
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Table 7-5

Summary of Detailed and Comparative Analysis of Pond Sediment Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative SE-1

No Action

Alternative SE-2

Remove/Consolidate Sediment
Exceeding PRGs

Alternative SE-3

Remove/Consolidate Sediment
(1 foot) with Subaqueous
Cover where PRG
Exceedances Remain,
Institutional Controls

Alternative SE-4

Subaqueous Cover (No
Sediment Removal) with
Institutional Controls

4

=

Reduction of
mobility, toxicity,
or volume
through treatment

Treatment
Process Used
and Materials
Treated

None proposed.

No treatment processes
involved, except for the potential
treatment of water generated by
dewatering prior to discharge
and any potential addition of
bulking agents to the sediments
prior to consolidation under the
landfill cap(s).

No treatment processes
involved, except for the potential
treatment of water generated by
dewatering prior to discharge
and any potential addition of
bulking agents to the sediments
prior to consolidation under the
landfill cap(s).

No treatment processes
involved.

Amount of
Hazardous
Materials
Destroyed or
Treated

None, except by natural
processes.

No treatment processes
involved, except for the potential
treatment of water generated by
dewatering prior to discharge
and any potential addition of
bulking agents to the sediments
prior to consolidation under the
landfill cap(s).

No treatment processes
involved. Sediments exceeding
PRGs will be either excavated
and consolidated below a landfill
cap or will be covered in place.
No material will be destroyed.

No treatment processes
involved.

Degree of
Expected
Reductions in
Toxicity, Mobility,
and Volume

Natural processes would be
expected to reduce toxicity,
mobility, and volume.
However, no monitoring
would be done to assess
expected changes.

No treatment processes
involved, except for the potential
treatment of water generated by
dewatering prior to discharge
and any potential addition of
bulking agents to the sediments
prior to consolidation under the
landfill cap(s).

No treatment processes
involved, except for the potential
treatment of water generated by
dewatering prior to discharge
and any potential addition of
bulking agents to the sediments
prior to consolidation under the
landfill cap(s).

No treatment processes
involved.

Degree to which
Treatment is

Not applicable.

There is no active treatment on
the sediment, except for the

There is no active treatment on
the sediment, except for the

There is no active treatment.

Irreversible potential addition of bulking potential addition of bulking

agents prior to consolidation agents prior to consolidation

under the landfill cap(s). under the landfill cap(s).
Type and There is no active There is no active treatment on |There is no active treatment on |There is no active treatment,
Quantity of treatment, thus no treatment|the sediment. There may be the sediment. There may be thus no treatment residuals.
Residuals residuals. minor residuals for any water minor residuals for any water
Remaining After treatment performed (i.e., from |treatment performed (i.e., from
Treatment dewatering processes). dewatering processes).
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Table 7-5

Summary of Detailed and Comparative Analysis of Pond Sediment Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative SE-1

No Action

Alternative SE-2

Remove/Consolidate Sediment
Exceeding PRGs

Alternative SE-3

Remove/Consolidate Sediment
(1 foot) with Subaqueous
Cover where PRG
Exceedances Remain,
Institutional Controls

Alternative SE-4

Subaqueous Cover (No
Sediment Removal) with
Institutional Controls

5) [Short-term

effectiveness

~

Protection of
Community
During Remedial
Actions

Not applicable.

Normal construction-related
access prohibitions would be in
place during site activities.
Additional controls will be
required along the Blackstone
River to restrict public access
during construction activities.

Normal construction-related
access prohibitions would be in
place during site activities.
Additional controls will be
required along the Blackstone
River to restrict public access
during construction activities.
Truck traffic for hauling cover
materials will impact the
community.

Normal construction-related
access prohibitions would be in
place during site activities.
Additional controls will be
required along the Blackstone
River to restrict public access
during construction activities.
Truck traffic for hauling cover
materials will impact the
community.

Protection of
Workers During
Remedial Actions

Not applicable.

Normal construction Health and
Safety Plans will be in place
during site activities.

Normal construction Health and
Safety Plans will be in place
during site activities.

Normal construction Health and
Safety Plans will be in place
during site activities.

Environmental
Impacts

Not applicable.

Potential for impacts to
environmental receptors during
excavation/dredging activities.
Suspension of sediment is likely
to occur within ponds and
potentially within the Blackstone
River. Trees and brush will be
cleared near areas of activities.

Potential for impacts to
environmental receptors during
excavation/dredging activities.
Suspension of sediment is likely
to occur within ponds and
potentially within the Blackstone
River. Trees and brush will be
cleared near areas of activities.

Potential for impacts to
environmental receptors during
remedial activities. Suspension
of sediment may occur within
ponds and potentially within the
Blackstone River. Trees and
brush will be cleared near areas
of activities.

Covering will impact depths of
ponds, notably in shallow zones,
where the cover may extend
above the waterline and reduce
flood storage capacity.

Time Until RAOs
are Achieved

Insufficient data to estimate
time for natural attenuation

to achieve RAOs.

RAOs are achieved immediately
upon completion of excavation.

RAOs are achieved immediately
upon completion of
covering/excavation/restoration.

RAOs are achieved immediately
upon completion of
covering/restoration.
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Table 7-5
Summary of Detailed and Comparative Analysis of Pond Sediment Remedial Action Alternatives

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Alternative SE-3

Alternative SE-2 Alternative SE-4

Alternative SE-1 EE— Remove/Consolidate Sediment
Evaluation Criteria | Specific Factors . e — (1 foot) with Subaqueous Sut?aqueous Cover (No
No Action . Cover where PRG Sediment Removal) with
Exceeding PRGs ) L
Exceedances Remain, Institutional Controls
Institutional Controls
6) [Implementability [Ability to Not applicable. Types of planned activities are | Types of planned activities are  |Types of planned activities are
Construct and not uncommon, but are difficult |not uncommon, but are difficult |not uncommon, but are difficult
Operate the to implement while minimizing  |to implement while minimizing  |to implement while minimizing
Technology environmental impacts to environmental impacts to environmental impacts to
sensitive receptors (Blackstone |sensitive receptors (Blackstone |sensitive receptors (Blackstone
River). River). River).
Sediment removal may become [Significant potential for Significant potential for disruption
impractical if PRG exceedances |disruption of activities due to of activities due to location in
exceed anticipated depths. location in flood-prone area. flood-prone area.
Significant potential for
disruption of activities due to
location in flood-prone area.
Reliability of the |Not applicable. Sediment excavation Sediment excavation and Subaqueous cover technologies
Technology technologies are reliable. covering technologies are are reliable.
reliable.

Maintenance of completed cover
Maintenance of completed cover [within ponds adjacent to a high
within ponds adjacent to a high |energy fluvial environment may
energy fluvial environment may [be challenging. However, use of
be challenging. However, use of |lamendments may reduce

amendments may reduce maintenance challenges.
maintenance challenges.
Ease of Will not interfere with the Will not interfere with the ability |Upon completion of the cover, it |Upon completion of the cover, it
Undertaking ability to undertake to undertake additional remedial |will be difficult to undertake will be difficult to undertake
Additional additional remedial actions. |actions. additional remedial actions. additional remedial actions.
Remedial
Actions, if
necessary

Table 7-5 - Summary of Detailed Comparative Analysis of Sediment Remedial Action Alternatives-072614.xIs Page 4 of 6



Table 7-5

Summary of Detailed and Comparative Analysis of Pond Sediment Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

Alternative SE-1

No Action

Alternative SE-2

Remove/Consolidate Sediment
Exceeding PRGs

Alternative SE-3

Remove/Consolidate Sediment
(1 foot) with Subaqueous
Cover where PRG
Exceedances Remain,
Institutional Controls

Alternative SE-4

Subaqueous Cover (No
Sediment Removal) with
Institutional Controls

~

Implementability

Ability to Monitor
Effectiveness of
Remedy

Not applicable. Monitoring is
not part of this remedy.

As the source material will be
removed, there will be no need
to further monitor the remedy.

Monitoring of the cover thickness

will provide determination of
effectiveness. Five-year reviews
will be conducted to confirm
effective maintenance of cover.
Use of amendments may reduce
maintenance challenges.

Monitoring of the cover thickness
will provide determination of
effectiveness. Five-year reviews
will be conducted to confirm
effective maintenance of cover.
Use of amendments may reduce
maintenance challenges.

Ability to Obtain
Approvals From
Other Agencies

Not applicable.

The technologies used are
widely accepted and should not
pose significant approval
hurdles. However, the work
would be in the middle of the
river and may require further
evaluations during the design
phase.

The technologies used are
widely accepted and should not
pose significant approval
hurdles. However, the work
would be in the middle of the
river and may require further
evaluations during the design
phase.

The technologies used are widely
accepted and should not pose
significant approval hurdles.
However, the work would be in
the middle of the river and may
require further evaluations during
the design phase.

Coordination With

Not applicable.

The technologies used are

The technologies used are

The technologies used are widely

Other Agencies widely accepted and should not |widely accepted and should not |accepted and should not pose
pose significant coordination pose significant coordination significant coordination hurdles.
hurdles. hurdles.

Availability of Not applicable. Excavated sediments will be Excavated sediments will be Not applicable.

Offsite stabilized and largely stabilized and largely

Treatment, consolidated onsite below J.M. |consolidated onsite below J.M.

Storage, and
Disposal Services
and Capacity

Mills and/or Nunes Parcel landfill
cap(s). If capacity of landfills
does not allow for complete
onsite consolidation, volumes
are not expected to pose
problems for offsite disposal.

Mills and/or Nunes Parcel landfill
cap(s). If capacity of landfills
does not allow for complete
onsite consolidation, volumes
are not expected to pose
problems for offsite disposal.

Availability of
Necessary
Equipment and
Specialists

Not applicable.

All necessary equipment and
specialists are readily available.

All necessary equipment and
specialists are readily available.

All necessary equipment and
specialists are readily available.

Table 7-5 - Summary of Detailed Comparative Analysis of Sediment Remedial Action Alternatives-072614.xIs




Summary of Detailed and Comparative Analysis of Pond Sediment Remedial Action Alternatives

Table 7-5

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Specific Factors

No Action

Alternative SE-1

Alternative SE-2

Remove/Consolidate Sediment

Exceeding PRGs

Alternative SE-3

(1 foot) with Subaqueous
Cover where PRG
Exceedances Remain,
Institutional Controls

Remove/Consolidate Sediment

Alternative SE-4

Subaqueous Cover (No
Sediment Removal) with
Institutional Controls

Costs

7) |Cost Availability of Not applicable. All necessary technologies are  |All necessary technologies are  |All necessary technologies are
Prospective readily available. readily available. readily available.
Technologies
Capital Costs $0 $8,120,000 $5,103,000 $2,883,000
Operating and $0 $0 $701,000 $701,000
Maintenance
Present Worth  |$0 $8,120,000 $5,804,000 $3,584,000

Modifying Criteria

8) |State Acceptance Likely not acceptable. Assessed in the ROD following |Assessed in the ROD following |Assessed in the ROD following
comment of the FS. comment of the FS. comment of the FS.
9) |Community Likely not acceptable. Assessed in the ROD following |Assessed in the ROD following |Assessed in the ROD following
Acceptance comment of the FS. comment of the FS. comment of the FS.
Notes:

All costs are estimated to an accuracy of +50% to -30% (EPA, 2000).

ARAR = applicable or relevant and appropriate requirement
EPA = United States Environmental Protection Agency

FS = Feasibility Study
ft = feet

PRG = Preliminary Remediation Goal
RAO = remedial action objective

RCRA = Resource Conservation and Recovery Act
ROD = Record of Decision

Table 7-5 - Summary of Detailed Comparative Analysis of Sediment Remedial Action Alternatives-072614.xIs
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Table 8-1

Summary of Detailed and Comparative Analysis of Groundwater Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Alternative GW-1
No Action

Alternative GW-2
Limited Action

Institutional Controls and Long-Term Monitoring

Threshold Criteria

Overall protection of human

Does not provide overall protection of human health. Does not minimize,

Protective of human health by eliminating potential exposure to

1) health and the environment reduce, or control contaminant impacts in groundwater or associated contaminants in groundwater. Institutional controls eliminate exposure
exposure risks. Groundwater RAOs would not be met. pathways. Groundwater RAOs would be met.
2) |compliance with ARARS Does not comply with chemical-specific ARARs. No action- or location- Complies with ARARS.

specific ARARs.

Balancing Criteria

Long-term effectiveness and

Not effective or permanent. Potential exposure risks associated with

Institutional controls are effective at limiting potential exposure inside a

3) ermanence contaminants in groundwater would remain with no controls or long-term compliance boundary. Long-term monitoring is effective at documenting if
P management plan. migration of contaminants beyond the compliance boundary is occurring.
Reduction of mobility,

4) |toxicity, or volume through No treatment processes involved. No treatment processes involved.
treatment

Limited activities (well installation/monitoring) result in minimal short-term
. No activities would be implemented that would present potential short-term exposure risks and impacts to workers, adjacent populations, or the
5) |Short-term effectiveness

exposure risks to human health or the environment.

environment that would be managed through engineering controls.
Potential risks would be limited to onsite populations.

Table 8-1 - Comparative Analysis - GW Alternatives-072614.xls
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Table 8-1

Summary of Detailed and Comparative Analysis of Groundwater Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Alternative GW-1

Alternative GW-2

Evaluation Criteria No Action Limited Action
Institutional Controls and Long-Term Monitoring
6) [Implementability 3 |Technically feasible due to lack of technical components. 5 |Simple to implement. Administratively feasible. Involves long-term O&M.
Capital Costs: $0 Capital Costs: $166,000
Total O&M and Periodic Costs:$0 Total O&M and Periodic Costs:$505,000
7) |Cost 5 5
Total Present Value Cost: $0 Total Present Value Cost: $671,000
Modifying Criteria
8) |State Acceptance 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS.
9) [Community Acceptance 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS.
Screening Totals
8 27

Notes:

All costs are estimated to an accuracy of +50% to -30% (USEPA, 2000).
ARAR = applicable or relevant and appropriate requirement

FS = Feasibility Study

MNA = monitored natural attenuation

O&M = operation and maintenance

RAO = remedial action objective

ROD = Record of Decision

USEPA = United States Environmental Protection Agency

VOC = volatile organic compound

Table 8-1 - Comparative Analysis - GW Alternatives-072614.xls

Ratings categories for Threshold and Balancing Criteria (Excluding Cost):
(0) None

(1) Low

(2) Low to moderate

(3) Moderate

(4) Moderate to high

(5) High
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Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - J.M. Mills Landfill

Table 8-2

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Alternative JM-SO-1

No Action

Alternative JM-SO-2

RCRA Subtitle C Cap of Whole Landfill, Removal of Soil Exceeding PRGs
from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

Combination RCRA Subtitle C Cap (top)/Perimeter Soil Cap (side slopes) of
Landfill, Removal of Soil Exceeding PRGs from Riverbank and Floodplain,

Alternative JM-SO-3

Bank Restoration, and Institutional Controls

Thre

shold Criteria

Overall protection of human

Does not provide overall protection of human health or the environment.

Protective of human health and the environment by eliminating potential

Does not establish a completely protective physical barrier between potential
receptors and contaminated materials in soil and waste. Does not fully
reduce the infiltration and the potential for leaching of contaminants in soil to

1) . Does not minimize, reduce, or control contaminant impacts in waste and soil| 5 |exposure to contaminants in waste and soil. There are no offsite impacts, . :
health and the environment . ; ; A - groundwater. Does not fully address potential landfill gas releases and does
or associated exposure risks. Soil RAOs would not be met. and institutional controls eliminate exposure pathways. RAOs would be met. L2 !
not ensure that contamination is not eroded or washed out of the landfill
during any flood, up to a 500-year event.
. . Does not comply with chemical-specific ARARs. No action- or location- . . Complies W.'th ARARS for !mpacted SO'IS'.DOGS not_ cqmply W't.h hazardous
2) [Compliance with ARARs specific ARARS 5 |Complies with ARARSs. waste landfill closure requirements, landfill gas emission requirements, and
P ' floodplains management requirements.
Balancing Criteria
. . . . . Effective and permanent for removal of impacted soil. Effective and
. Not effective or permanent. Potential exposure risks associated with . . . . Lo . ; . )
Long-term effectiveness and . . : o Effective and permanent for removal of impacted soil. Effective and permanent for eliminating direct contact with soil and waste below landfill
3) contaminants in soil and waste would remain with no controls or long-term 5 . . . . S
permanence permanent for soil and waste below landfill cap. cap. Not as effective as whole RCRA Subtitle C cap for minimizing
management plan. Co . . .
infiltration or protecting against flooding.
Reduction of mobility,
4) [toxicity, or volume through No treatment processes involved. 0 |No treatment processes involved. No treatment processes involved.
treatment
Meets RAOs in short period of time at relatively low risk to community and
site workers. Construction activities will have a significant impact on the Meets RAOs in short period of time at relatively low risk to community and
. No activities would be implemented that would present potential short-term environment, through both removal of mature trees on riverbank and site workers. Construction activities will have a significant impact on the
5) [Short-term effectiveness . . 3 . : . . .
exposure risks to human health or the environment. floodplain and through erosion controls along the riverbank. Greater environment, through both removal of mature trees on riverbank and
impacts to the community due to the additional volume of cap materials floodplain and through erosion controls along the riverbank.
which need to be brought on site.
Landfill boundaries on the northeast (railroad) and southwest (floodplain) will
Technically feasible due to lack of technical components. However, not interfere with construction of the cap. Space and access limitations ) . . . .
. - . . o . - . Landfill boundaries on the northeast (railroad) and southwest (floodplain) will
6) [Implementability administratively feasible due to a lack of monitoring or protection of human 2 |(specifically on the northeast slope) for geosynthetic deployment and . . - . o
. ; ; i - . - interfere with regrading of the cap and may require consolidation of waste.
health or the environment. installation will be major constraints. Large volume of cover material
increases truck traffic on local roads.
Capital Costs: $0 Capital Costs: $21,063,000 Capital Costs: $13,225,000
Total O&M and Periodic Costs:$0 Total O&M and Periodic Costs:$496,000 Total O&M and Periodic Costs:$496,000
7) [Cost 2

Total Present Value Cost: $0

Total Present Value Cost: $21,559,000

Total Present Value Cost: $13,721,000

Table 8-2 - Comparative Analysis - IMMills-061714 .xls
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Table 8-2
Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - J.M. Mills Landfill

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Alternative JM-SO-1 Alternative JM-SO-2 Alternative JM-SO-3
No Action
Evaluation Criteria L . . . .
RCRA Subtitle C Cap of Whole Landfill, Removal of Soil Exceeding PRGs Combl.natlon RCRA Sub.tltle c Ca.p (top)/Penmeterl Soil Cap (side SIOpes). of
. . . L Landfill, Removal of Soil Exceeding PRGs from Riverbank and Floodplain,
from Riverbank and Floodplain, Bank Restoration, and Institutional Controls . L
Bank Restoration, and Institutional Controls
Modifying Criteria
8) |State Acceptance 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS. 0 [Assessed in the ROD following comment of the FS.
9) [Community Acceptance 0 [Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS.
Screening Totals
8 22 | 15

Notes:

All costs are estimated to an accuracy of +50% to -30% (USEPA, 2000).
ARAR = applicable or relevant and appropriate requirement

FS = Feasibility Study

O&M = operation and maintenance

PRG = Preliminary Remediation Goal

RAO = remedial action objective

RCRA = Resource Conservation and Recovery Act

Table 8-2 - Comparative Analysis - IMMills-061714 .xls

Ratings categories for Threshold and Balancing Criteria (Excluding Cost):

©
@)
@
(©)
4
®)

None

Low

Low to moderate
Moderate
Moderate to high
High
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Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Nunes Parcel

Table 8-3

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Alternative NP-SO-1
No Action

Alternative NP-SO-2

RCRA Subtitle D Cap (meeting State Solid Waste ARARs) of Landfill,
Consolidation, and Institutional Controls

RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional Controls

Alternative NP-SO-3

Thre

shold Criteria

Overall protection of human

Does not provide overall protection of human health or the environment.

Protective of human health and the environment by eliminating potential
exposure to contaminants in waste and soil, although long-term

Protective of human health and the environment by eliminating potential

1) : Does not minimize, reduce, or control contaminant impacts in waste and soil | 4 ) : : o S exposure to contaminants in waste and soil. There are no offsite impacts,
health and the environment . : : protectiveness in question. There are no offsite impacts, and institutional e o
or associated exposure risks. Soil RAOs would not be met. . and institutional controls eliminate exposure pathways. RAOs would be met.
controls eliminate exposure pathways. RAOs would be met.
2) |Compliance with ARARS 5;:;&0;;11?/ with chemical-specific ARARs. No action- or location- 0 |Does not comply with RCRA closure standards. Complies with ARARSs for municipal and hazardous waste landfills.
Balancing Criteria

Long-term effectiveness and

Not effective or permanent. Potential exposure risks associated with

Generally effective and permanent for soil and waste below landfill cap,

Total Present Value Cost: $0

3) ermanence contaminants in soil and waste would remain with no controls or long-term 4 |although long-term protectiveness in question based on waste in landfill. Effective and permanent for soil and waste below landfill cap.
P management plan. Allows more infiltration to occur than the Subtitle C cap.
Reduction of mobility,
4) |toxicity, or volume through No treatment processes involved. 0 [No treatment processes involved. No treatment processes involved.
treatment
Meets RAOs in short period of time at relatively low risk to community and
Meets RAOs in short period of time at relatively low risk to community and site workers. Construction activities will have a significant impact on the
. No activities would be implemented that would present potential short-term site workers. Construction activities will have a significant impact on the environment, through both removal of mature trees on riverbank and
5) |Short-term effectiveness : . 4 . . . . .
exposure risks to human health or the environment. environment, through both removal of mature trees on riverbank and floodplain and through erosion controls along the riverbank. Greater
floodplain and through erosion controls along the riverbank. impacts to the community due to the additional volume of cap materials
which need to brought on site.
Technically feasible due to lack of technical components. However, not ) . . - Landfill boundaries on the west and south (Blackstone River) will interfere
- . . . o . Landfill boundaries on the west and south (Blackstone River) will interfere . . . . . .
6) |Implementability administratively feasible due to a lack of monitoring or protection of human 4 - : : . with completion of the cover and anchoring of liner and will require armor to
. with completion of the cover and will require armor to prevent washout.
health or the environment. prevent washout.
Capital Costs: $0 Capital Costs: $4,808,000 Capital Costs: $5,956,000
Total O&M and Periodic Costs:$0 Total O&M and Periodic Costs:$124,000 Total O&M and Periodic Costs:$124,000
7) |Cost 4

Total Present Value Cost: $4,932,000

Total Present Value Cost: $6,080,000

Table 8-3 - Comparative Analysis - Nunes Parcel-030214.xls
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Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Nunes Parcel

Table 8-3

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Alternative NP-SO-1 Alternative NP-SO-2 Alternative NP-SO-3
ST Gl No Action RCRA Subtltleclz::;F:ig:lﬁsz?gnsdtﬁitiﬂgr\:\;?ségrﬁ\iﬁss) of Landfill, RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional Controls
Modifying Criteria
8) [State Acceptance 0 |Assessed in the ROD following comment of the FS. 0 [Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS.
9) |Community Acceptance 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS.
Screening Totals
8 20 | 25

Notes:

All costs are estimated to an accuracy of +50% to -30% (USEPA, 2000).
AOC = area of concern

ARAR = applicable or relevant and appropriate requirement

FS = Feasibility Study

O&M = operation and maintenance

RAO = remedial action objective

RCRA = Resource Conservation and Recovery Act

ROD = Record of Decision

USEPA = United States Environmental Protection Agency

Table 8-3 - Comparative Analysis - Nunes Parcel-030214.xls

Ratings categories for Threshold and Balancing Criteria (Excluding Cost)
(0) None

(1) Low

(2) Low to moderate

(3) Moderate

(4) Moderate to high

(5) High
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Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Unnamed Island

Table 8-4

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Alternative UI-SO-1
No Action

Alternative UI-SO-2

Remove/consolidate surface waste/soil (0-2 ft) exceeding PRGs, Geotextile
with Riprap where PRG Exceedances Remain, and Institutional Controls

Alternative UI-SO-3

Remove/consolidate all waste/soil exceeding PRGs

Thre

shold Criteria

Overall protection of human

Does not provide overall protection of human health or the environment.

While partially protective of human health and the environment by
eliminating potential exposure to waste and contaminants in soil, not fully

Protective of human health and the environment by eliminating potential

2 health and the environment Does not. minimize, reduge, or co.ntrol contaminant impacts in waste and soil | - 0 protective because it will not meet protectiveness standards for the exposure to waste and contaminants in soil. RAOs would be met.
or associated exposure risks. Soil RAOs would not be met. o
landfilling of hazardous waste
Any remaining contaminants below 2 feet would not meet chemical- and
. . - . . location-specific ARARSs, as the cover design does not protect against the
. . Does not comply with chemical-specific ARARs. No action- or location- . : : . . .
2) |Compliance with ARARS o 0 |release of contaminants through continued leaching or during a flood event, Complies with ARARs.
specific ARARs. ) : . )
because there is no impermeable barrier layer in the cover. Does not
comply with RCRA C closure standards.
Balancing Criteria

Long-term effectiveness and

Not effective or permanent. Potential exposure risks associated with

Effective and permanent for removal of waste and impacted soil. May not
achieve long-term effectiveness and permanence, because there is no

Total Present Value Cost: $0

Total Present Value Cost: $4,374,000

3) ermanence contaminants in soil would remain with no controls or long-term 3 [|impermeable barrier layer in the cover making it likely that a release from Effective and permanent due to removal of waste and impacted soil.
P management plan. continued leaching, further erosion over time, and/or during a 100-year or
500-year storm event would occur.
Redgctlon of mobility, . . No treatment processes involved, except to the extent that water generated
4) [toxicity, or volume through No treatment processes involved. 0 |No treatment processes involved. : o :
from the remedial action (i.e, from dewatering processes) may be treated.
treatment
Meets RAOs in short period of time at relatively low risk to community and Meets RAOs in short p(_enod OT t_|r_ne at_ relatively I.OW.r.'Sk to_communlty and
I . . . . . . o . site workers. Construction activities will have a significant impact on the
. No activities would be implemented that would present potential short-term site workers. Construction activities will have a significant impact on the . .
5) |Short-term effectiveness : . 4 . . environment, through both removal of mature trees and through erosion
exposure risks to human health or the environment. environment, through both removal of mature trees and through erosion X -
. ) controls along the riverbank. Increased risks due to larger and deeper
controls/capping established as part of the remedy. : ) ! .
excavation area and increased volume for transportation off of the island.
Activities will require temporary bridge to move heavy equipment and haul Activities will require temporary bridge t(.) move heavy equipment and haul
. . . . . . : . trucks across river. Flooding has potential to disrupt work and damage
6) [Implementability Technically feasible due to lack of technical components. 3 [trucks across river. Flooding has potential to disrupt work and damage . -
. equipment. Portions of the waste are located as much as 12 ft below the
equipment.
water table.
Capital Costs: $0 Capital Costs: $4,312,000 Capital Costs: $6,136,000
Total O&M and Periodic Costs:$0 Total O&M and Periodic Costs:$62,000 Total O&M and Periodic Costs:$0
7) [Cost 4

Total Present Value Cost: $6,136,000

Table 8-4 - Comparative Analysis - Unnamed Island-072614.xls
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Table 8-4

Summary of Detailed and Comparative Analysis of Source Area Remedial Action Alternatives - Unnamed Island

Feasibility Study
Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Alternative UI-SO-1 Alternative UI-SO-2 Alternative UI-SO-3
No Action
Evaluation Criteria Remove/consolidate surface waste/soil (0-2 ft) exceeding PRGs, Geotextile
with Riprap where PRG Exceedances Remain, and Institutional Controls Remove/consolidate all waste/soil exceeding PRGs

Modifying Criteria

8) [State Acceptance 0 |Assessed in the ROD following comment of the FS. 0 [Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS.

9) |Community Acceptance 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS.
Screening Totals

9 14 | 22

Notes:

All costs are estimated to an accuracy of +50% to -30% (USEPA, 2000).
ARAR = applicable or relevant and appropriate requirement

FS = Feasibility Study

ft = feet

O&M = operation and maintenance

PRG = Preliminary Remediation Goal

RAO = remedial action objective

ROD = Record of Decision

USEPA = United States Environmental Protection Agency

Table 8-4 - Comparative Analysis - Unnamed Island-072614.xls

Ratings categories for Threshold and Balancing Criteria (Excluding Cost)
(0) None

(1) Low

(2) Low to moderate

(3) Moderate

(4) Moderate to high

(5) High
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Table 8-5

Feasibility Study

Summary of Detailed and Comparative Analysis of Pond Sediment Remedial Action Alternatives

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2

Cumberland and Lincoln, Rhode Island

Evaluation Criteria

Alternative SE-1
No Action

Alternative SE-2

Remove/Consolidate Sediment Exceeding PRGs

Alternative SE-3

Remove/Consolidate Sediment (1 foot) with Subaqueous
Cover where PRG Exceedances Remain, Institutional Controls

Subaqueous Cover (No Sediment Removal) with Institutional

Alternative SE-4

Controls

Thre

shold Criteria

Overall protection of human

Does not provide overall protection of human health and the
environment. Does not minimize, reduce, or control

Protective of human health and the environment by

Protective of human health and the environment by
eliminating potential exposure to contaminants in sediment

Protective of human health and the environment by covering
potential exposure to contaminants in sediments. There are

Total Present Value Cost: $0

Total Present Value Cost: $8,120,000

1) . . . . . . eliminating potential exposure to contaminants in sediment. by removal and/or covering. There are no offsite impacts and no offsite impacts and institutional controls would assist in
health and the environment contaminant impacts in sediments or associated exposure R o S S .
. RAOs would be met. institutional controls would assist in maintaining the remedy. maintaining the remedy. RAOs would be met. Contaminants
risks. RAOs would not be met.
RAOs would be met. not removed at all.
2) |Compliance with ARARs Does ngt compl}_/'wnh chemical-specific ARARs. No action Complies with ARARs. Complies with ARARs. Complies with ARARs.
or location-specific ARARSs.
Balancing Criteria
Long-term effectiveness and Not effecﬂve or perman_ent. Pqtentla_l exposure risks L . . . Effective and permanent for removal of impacted sediment. Effective and permanent for sediment below cover. Not as
3) associated with contaminants in sediment would remain with Effective and permanent for removal of impacted sediment. . . . . . - .
permanence Effective and permanent for sediment below cover. effective as alternatives which remove impacted sediment.
no controls or long-term management plan.
. . No treatment processes involved, except for the potential No treatment processes involved, except for the potential
Reduction of mobility, . ) - .
- . treatment of water generated by dewatering prior to treatment of water generated by dewatering prior to .
4) [toxicity, or volume through No treatment processes involved. . . L . . . o . No treatment processes involved.
discharge and any potential addition of bulking agents to the discharge and any potential addition of bulking agents to the
treatment . . . ! : . o -
sediments prior to consolidation under the landfill cap(s). sediments prior to consolidation under the landfill cap(s).
. . Meets RAOS n short period of time at relatlyely low risk to Meets RAOs in short period of time at relatively low risk to Meets RAOs in short period of time at relatively low risk to
No activities would be implemented that would present community and site workers, although the highest short-term . . . . . ;
. - ; . - . community and site workers, although increased short-term community and site workers. However, potential loss of
5) |Short-term effectiveness potential short-term exposure risks to human health or the exposure risks to the environment and community due to the . . . o . .
: . exposure risks compared to covering only, due to sediments habitat in shallower zones when placing cover with no
environment. largest volume of sediment to be transported off of Unnamed - .
Island being excavated and transported off of Unnamed Island. excavation.
Actlyltles will require temporary bnd_ge to move heavy Actlymes will require temporary brld_ge to move heavy Activities will require temporary bridge to move heavy
. . . . equipment and haul trucks across river. Flooding has equipment and haul trucks across river. Flooding has . ) .
6) |Implementability Technically feasible due to lack of technical components. . . . . . . equipment and haul trucks across river. Flooding has
potential to disrupt work and damage equipment. Total potential to disrupt work and damage equipment. Total . . .
. - . - potential to disrupt work and damage equipment.
volume of sediment requiring removal unknown. volume of sediment requiring removal unknown.
Capital Costs: $0 Capital Costs: $8,120,000 Capital Costs: $5,103,000 Capital Costs: $2,883,000
Total O&M and Periodic Costs:$0 Total O&M and Periodic Costs:$0 Total O&M and Periodic Costs:$701,000 Total O&M and Periodic Costs:$701,000
7) [Cost

Total Present Value Cost: $5,804,000

Total Present Value Cost: $3,584,000

Table 8-5 - Comparative Analysis - Pond Sediment-072614.xls
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Table 8-5

Summary of Detailed and Comparative Analysis of Pond Sediment Remedial Action Alternatives

Feasibility Study

Peterson/Puritan, Inc. Superfund Site - Operable Unit 2
Cumberland and Lincoln, Rhode Island

Alternative SE-1 Alternative SE-2 Alternative SE-3 Alternative SE-4
. o No Action
Evaluation Criteria . . . . . o
. . . Remove/Consolidate Sediment (1 foot) with Subaqueous Subaqueous Cover (No Sediment Removal) with Institutional
Remove/Consolidate Sediment Exceeding PRGs . Lo
Cover where PRG Exceedances Remain, Institutional Controls Controls

Modifying Criteria

8) [State Acceptance 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS. 0 [Assessed in the ROD following comment of the FS.

9) |Community Acceptance 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS. 0 |Assessed in the ROD following comment of the FS. 0 [Assessed in the ROD following comment of the FS.
Screening Totals

8 22 25 24

Notes:
All costs are estimated to an accuracy of +50% to -30% (USEPA, 2000).

ARAR = applicable or relevant and appropriate requirement
ft = feet

FS = Feasibility Study

O&M = Operation and Maintenance

PRG = Preliminary Remediation Goal

RAO = remedial action objective

ROD = Record of Decision

USEPA = United States Environmental Protection Agency

Table 8-5 - Comparative Analysis - Pond Sediment-072614.xls

Ratings categories for Threshold and Balancing Criteria
(Excluding Cost):

(0) None

(1) Low

(2) Low to moderate
(3) Moderate

(4) Moderate to high
(5) High

Page 2 of 2
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l s ' s e T -2 .;;;-oszmr o
J < - = — "'SO-O‘S-UI 3 504 Ba-o BODIHNP
B o U S S e g — = C v P 71 i
=rvio=ru . SO-4M06-DF
- Q0T %DF =
— BONDIN §0-020-LF——1.0U-001 = SEAG05— _ @ - 50-012-Ul POND --.“.—an-ooa\.
&500is0F 50-026-LF - . soqu_-\l."’"” "~ e 50-207A Ui sokec @ sopasae '
@50-049-DF 500251 @S5EA 501 SO-019-LF—, = S0-207B-UI So#12:U| '
: JO-016-U) SO-2088-UI— @50-035-NP |
50-047-D @50027-LF LLF-00 ' S0-077-UI o NP. 5oass'nr y
S0-021-LF S0-227B-U1 —~§0-034-NP l',
| s : _ S0-226A Ul— N _ '—LNP-DOT.SEA-GOG !
5§ 004-86 LOW-011 SEA-6028 : PS8 2zih | s .‘I S0211-Ul
50075-0 LOW-014 & 50-041-LF ND 50-2258 11— POND E i —_80.210B-Ui
5000186 . S0-092LF SEA603 iay” SO SO-078-UL oo o, FOND D o A e o
Soo76-Qw '} . ol AR & POND 8 SEA-604— { _ 2 Q203U SO-204%) | SO-OF-NPY " '|
LOwW-010 Se-uelr LEF-002— 4 LUI005 —S0-220-Ul e A
u 0042LF 50-024-LF : L . : ' 5040 [
S0 LOW-017 0.002-BC - VER SO0B0:UI" 502238804 S0-006( UITT08 s $ .I
ER p_! Al 50-057-1P
LOW-013 BLACKSTON SO-0%4 R POND OPTTITRE. 0 ‘ﬁ‘ 150';’01 -, ,.-c—ilLPRATT DAM
0-007UI g oy {
& BLACKSTONE CANAL = so.aos.ul soot N2 ]
8021501
i 50-216-Ul e i g s 50.070.8R
- 50-067-BRE 50-068-BR ®  ,50213-Ul

—
LOW-015

NOTES:

1) SAMPLE LOCATIONS AMD BASEMAPPING ARE IN THE COORDINATE SYSTEM: STATE PLANE
RHODEISLAND NAD 83 FEET. LOCATIONS RECORDED IN THE FIELD USING GPS,
2) LOCATIONS WITH MULTIPLE LABELS (E G, 50-023-LF AND LOU-001) REPRESENT STATIONS WHERE |
SAMPLING RETURNED TO THE SAME LOCATION IN 2005 DURING THE PHASE IB INVESTIGATION
AND COLLECTED AN ADDITIONAL SURFACE SOIL SAMPLE TO BE ANALYZED FOR DIOXINFURANS.

3) SUBSURFACE SOIL LOCATIONS CAN HAVE MULTIPLE DEPTH INTERVALS COLLECTED. SAMPLE IDs -

FOR SOIL SAMPLES COLLECTED AT DEPTH DIFFER FROM THEIR SAMPLE STATION ID.
4) NFO - NOW OR FORMERLY OWNED BY

LEGEND:

PROJECT PETERSON PURITAN PATH: Y\Peterson_PunitaniC umberland_RPRemediallnvestigationReporfymecd'@01301 _Updates\SoilSampPhaseaand 1h-topobasemap_update_w3.mud

CITY: (CLE) DMW/GROUP(ENV/GIS) DB (LGREENE) LD:) FIC( PM{Q TM{E. ROBERTS)

s0029-LF W
SEAE02E @
S0033-NF @
Low-008 @
S50-105-NP W
SO-101-NP A
S0-208-U1 A
SO-227B-UI A
so200-U1 W

PHASE 1B SURFACE SOIL SAMPLE LOCATION

PHASE 1A SURFACE SOIL SAMPLE LOCATION

PHASE 1A SUBSURFACE SOIL SAMPLE LOCATION

PHASE 1A SURFACE AND SUBSURFACE SOIL SAMPLE LOCATION

PHASE 1B SURFACE AND SUBSURFACE SOIL SAMPLE LOCATIOM

SUPPLEMENTAL INVESTIGATION SURFACE SOIL SAMPLE LOCATION

SUPPLEMENTAL INVESTIGATION SUBSURFACE SOIL SAMPLE LOCATION
SUPPLEMENTAL INVESTIGATION SURFACE AND SUBSURFACE SOIL SAMPLE LOCATION
PHASE 1B SUBSURFACE SOIL SAMPLE LOCATION

BURIED WASTE
g (HISTORICAL POND
[CJum MiLLsLANDFILL
UNNAMED ISLAND
[ JounnvILLE WELL FIELD

[ Jweranp

'SOLID WASTE TRANSFER STATION
(NFO NUNES DISFOSAL, INC))

—+—RAILROAD

AT/ EEFM

. ® _coo0saBR™ @ PONDF
50-071-BR S
S0214-Ul

800

GRAFHIC SCALE

w— |2 BOUNDARY (RI Site Study Area)

HISTORICAL ACCESS ROAD

VWATER

APPROXIMATE EXTENT OF

BIS(2-ETHYLHEXY LJPHTHALATE

EXCEEDING & MG/KG (ECOLOGICAL PRG)
PPROXIMATE EXTENT OF LEAD
HCEEDING 161 MG/KG (ECOLOGICAL PRG)

ESTIMATE OF ADDITIONAL AREA EXCEEDING HUMAN HEALTH PRGS
(NOTE THAT SOME LOCATIONS ENCOMPASSED EVEN IF NO DETECTION
ABOVE PRGS FOR CONSERVATIVE ESTIMATE IN AREA WITH LIMITED
SAMPLE RESULTS)

PETERSON PURITAN SUPERFUND SITE - OU2
CUMBERLAND AND LINCOLN, RHODE ISLAND

AREAS EXCEEDING REMEDIAL
GOALS - UNNAMED ISLAND
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GRAPHIC SCALE

LEZEMD:

gEDoi-u @ PHASE1R SEOMEMT SAMPLE LOCATION
PHASE 1A SEDIMENT SAMPLE LOCATION

FETERSOH PURITAN SUFERFUN D SITE- QU2

CADMILN EXCEEDING 92 MGG CUMBERLAMD AND LUNCOLN, RHODRE |SLAND

CHR b U BXCEBEDING 120 MGG
COPPPER EXCEEDING 160 MGEG

METER

TISERID4 |:| Jh BAILLE LANDFILL

HISTORICAL FOND UNHAAED ISLAND LEAD EXCEEDING 300 MG/RG

MOTES:

ZIMC EXCEEDING 430 M GG

] QUINMALLE WELL FIELD TOTAL PaHs EXCEEDING 18 MGG

[ ]weTLAND

SOUD WnsSTET RAMSFER STATION
(MFO MUMNES DISPOSAL, IMC

APPROXIAT E EXTENT OF SEORENT
E{CEEDING APRG

L2 BOLUMO&RY (RI Site Study Area)
—— RAILR 0AD

— — HIETORICALACCESS ROAD

DIRECTION OF
SURFACE WATER FLOWS

CMfcLE DR A0 UPIBNVEE) DA JLSREENE) LDD PICG AAD THML RO BERTE)

PROJECT:PETERZ0N PURITAN  PATH :iPEE

19 5APLE LOCATIO NS AND BASBWAPPING ARE IN THE COORDINATE
SYSTEW: STATE PLANE RHODE ISLAMDO MADS3 FEET. LOCATIOMNS

AREAS EXCEEDING REMEDIAL
GOALS - SEDIMENTS

RECORDED IM THE FIELD USING GPS.

D HFO- NOW OR FORMBERLY OWVNED BY

N THERBWEDLAL GOALS PRESENTED AREFOR SEOMENT 5 EX CEEDING
ECOLOGICAL REWMEDIAL GOALS.

4 THE APPR 0K IMATE AREA EX CEEDING RBEWEDWL GOALS 15 5.6 ACRES.

| FIGLIRE

2 ARCADIS 34




PCHDN

il o J R FE S

=

g D e

LEGEMD:
w  MOMITORING WELL

-+ PIEZOMETER/STAFF GAUGE
1 STAFF GAUGE

& SEEPS

FORMATION
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SURFACE WATER
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| SOLED WASTE TRANSFER STATION
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i} S0D 1,000
# Feet

GHART L SEALE MONITORING WELLS, PIEZOMETER

AND STAFF GAUGES

HOTES:
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NOTES:
LEGEND: FETERSOM PURITAN SUPERFUND SITE- QUZ
17 MFO - HOWY OR FORMERLY 0WMMED BY L 500 1,000 CUMBERLAND AMD UNCOLN, RHODE ISLAN D
30 VT B EL iGN FEPAESENTS THE SURFACE VATER ELESTION TR o el P —
“ : $ PIEZOMETERSTAFF GALGE
THE MEASURMENTS WERE TAKEN FROM OUTSIDE THE PIEZOMETER CASING. o oo [ |WETLAND GRAFHIC SCALE
4 PZ2 WMAS NOT USED N CONTOURING DUE TO AN 5URFACE WWATER PROPOSED GROUNDWATER

ANOMALOUS READIMG .
&) STAMDING WMETER AT P15 15 INTERP RETED TO BE PERCHED (67177
WALLESHOWM 15 LEVEL INSIDE PIEZOMET ER.

® SEEPS
= GROUMOMATER CONTOUR
= = |INFERRED GROLUNCVWATER CONTOLUR

— 2 BOUMOARY (Rl Site Study Area)
© RESIDENTIAL WATER SUPPLY WELL

Proposed Groundwater
Compliance Boundary

COMPLIANCE BOUNDARY
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Note: The Peterson/Puritan, Inc. Superfund Site response activities

are defined by Operable Units (OUs). As indicated on the map,
OU-1 includes the CCL and PAC Remediation Areas where cleanup

is underway. OU-2 is defined by the investigation of the J. M. Mills
Landfill and adjacent parcels potentially affected by local disposal activities.
———

Quinnville
Well Field
; \

5
Sy .
R, .
o F " \‘

Ass

g B S A ehe g N
" ariesRd. (et S
Unnamed \-,\
. A Island "
1 E . I\.
% i 5 ‘ '/> .\.
o\ >

FJ
’ 4

AUR. % =
%" ; -
QBYims 3V % ;
£ 2

Operable Unit 2 (OU-2): / i

J.M. Mills Landfill Area il i
. ;.,f’ LO,n 51df le.!‘-"*"hn‘srw'-

Operable Unit 1 (OU-1): < bR P " o—

CCL and PAC Area |

Blackstone River Flow Direction
L pianr), - S

Municipal Boundaries
Figure 3-7. Revised Site Boundary

=
T
.
b3
I
=
(=]
¥}

Peterson/Puritan, Inc. Superfund Site
Operable Unit 2 (OU-2)
Cumberland & Lincoln, Rhode Island

EPA Region 1 GIS Center Map Tracker ID 8590 June 29, 2012 Data Sources: Aerial Photo Base Map - Bing Maps; Municipal Boundary, Railroad - USGS/RIGIS, 1989; River & Flow Direction - National Hydrography Dataset, 2007;




DEBRIS FIELDS 1-3

PR AP

( JM-SO-2

LENCX STREET
MUNICIPAL WELL

- .} fm—t—
PO |
SoD E /
FoOMD D

BLACKETOMNE RAVER

\
FRATT ﬂﬁ"—“\\

FOND F

X

Legend (RI Site
— U2 BOUNDARY  Study Area) UNMAMED ISLAND
SURFACE WATER ] QUINMVILLE WELLFIELD

APPROXIMATE EXTENT OF [ WETLAND
O son ExcaurTION SOLID WASTE TRAMSFER STATION
[] (NOW OR FORMERLY OWNED BY NUNES

APPROXIMATE EXTENT DISPOSAL IMNC.
2 - OF RCRA SUBTITLE C CAP i '
& SEEP
BURIED WASTE
| —— RAILRCAD

[ M. MILLS LANDFILL

CiITy LARESEOED CHaGROLE By 08 N a0 Ac
1- P 1

0 200 10030
——
SCALE N FEET

PETERSON PURITAM SUPERFUND SITE - G2

CUMBERLAND AND LINCCLN, RHODE ISLAMD
MNOTES:

1) BURIED WASTE AND DEBRES FIELDS CURREMNTLY OUTSIDE THE BOUNDARY OF THE

FROPOSED COVER WILL BE COMSOLEDATED UNMDER THE PROPOSED COVER.
21 THE APPROXIMATE AREA OF THE LANDFELL COVER IS5 21 ACRES

AND RCRA SUBTITLEC CAP

J.M. MILLS LANDFILL SOIL REMOVAL

Soils to be excavated — approximately 10 acres at
a depth of 2 ft, resulting in approximately 33,000 cy
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00013 BYRADUSE, NY-ENWCAD-DUHOWES:
BO037I02 0001 0SNG DRAF 302607 COR

JM-SO-2

NOT TO SCALE

ALTERNATIVE JM SO-2

Subgrade/Shaping Layer

Waste Mass

Topsoil (67)
Bamier Protecfive Soil (18")
Geocomposite
Drainage Layer

60 mil Flexible
Membrane Liner

Geosynthetic (May not be appropriate on side slopes;
Clay Liner compacted soil would be used)

Grading /Gas
\enting Layer

NOTES:

1.Grade berm/regrading of existing slopes to
achieve 3V: 1H maximum sideslope.

PETERSON PURITAN SUPERFUND SITE - OU2
CUMBERLAMD AMD LINCOLMN, RHODE ISLAND

CONCEPTUAL CROSS-SECTION
REGION 1 SUBTITLE C ALTERNATE CAP

f2 ARCADIS | 72




DEBRIS FIELDS 1-3

i APPROXIMATE LOCATION OF RCRA
™ SUBTITLE C CAP AND SOIL COVER
o SYSTEM TIE IN

HEm

JM-SO-3

WETLAND C WETLAND B

ETLARD

LENOX STREET
MUHNICIPAL WELL

FOMD E

FOMD D

BLACKETONE RWER

PRAKE DAH—"\\

FOMD F

3 E

E'\- 3

3 Legend st

el

3+ =— OUZ BOUNDARY Study Area) UMNMAMED ISLAND - gEg?ﬁf‘E'V'éTCEAEXTENT OF RCRA
< SURFACE WATER ] QUINMVILLE WELL FIELD

: AFPROXIMATE EXTENT OF[] WETLAND _ . APPROXIMATE EXTENT OF LANDFILL
Z SOIL EXCAVATION SOLID WASTE TRAMSFER STATION GRADING/COVER SYSTEM

3 BURIED WASTE [ (NOW OR FORMERLY OWNED BY NUNES

= b DISPOSAL INC.)

-8 ® SEEP )

o e TR

] JM. MILLS LANDFILL

0 500 1,000
———

SCALE M FEET

NOTES:

1) BURIED WASTE AND DEBRIS FIELDS CURRENTLY QUTSIDE THE BOUMDARY OF THE
PROPOSED COVER WILL BE CONSOLIDATED UNDER THE PROPOSED COVER.

2) THE APPROXIMATE AREA OF THE SOIL COVER SYSTEM IS 15.7 ACRES AND THE RCRA
SUBTITLE C CAP IS 5.3 ACRES.

Soils to be excavated — approximately 10 acres at
a depth of 2 ft, resulting in approximately 33,000 cy

PETERSOM PURITAN SUPERFUMD SITE - OUZ
CUMEERLAND AND LINCCLN, RHODE ISLAND

J.M. MILLS LANDFILL SOIL REMOVAL
AND COMBINATION RCRA SUBTITLE C
CAP AND SOIL COVER SYSTEM
LOCATION

AGURE

7-3
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00V I SYRACUSE, NY-ENWCAD-DUHOWES
BO03702 000 1 AD0SMNC DR T 902506 COR

JM-SO-3

I Region 1 Subtitle C

Soil Cap : Altermate Cap
-

Waste Mass

L
'”\:"“-a-_f .
~ >

-“-‘_—_L,-r"' =

Topsail (67)
Barmier Protective
Soi (187)

NOT TO SCALE

ALTERNATIVE JM SO-3

NOTES:
1. Grade berm/regrading of existing slopes to
achieve 3V: 1H maximum sideslope.

2. Upper 1/3 of JM Mills Landfill to receive alternate
Subtitle C cap and lower 2/3 to receive soil cap.

@, Drainage Layer
r: -
M

60 mil Flexible
Membrane Liner

Subgrade/Shaping Layer

Topsoil (67)
Barrier Protective Soil (187)
Geocomposite

Geosynthetic
Clay Liner

Grading /Gas
Venfing Layer

Anchor Trench

PETERSON PURITAN SUPERFUND SITE - OU2
CUMBERLAMD AND LINCOLN, RHODE ISLAND

CONCEPTUAL CROSS-SECTION
COMBINATION REGION 1 SUBTITLE C
ALTERNATE SOIL CAP

7-4
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Approxmate location of burled '
canal which may contain waste
requiring consolidation under the

L

Ty __ 13: 2,

i -
P

"

o RSl )

e

E
ar
5
e
i
z
H

PETERSOMN PURITAN SUPERFUND SITE - OUZ
NOTE: CUMBERLAND AND LINCOLN, RHODE ISLAND
M TESTPITLOCATION - SAMPLE(S) COLLECTED 1) 2002 AERIAL FHOTO OBTAINED FROM RHODE ISLAND GEDGRAPHIC
H ; 7 INFORMATION SYSTEM: http:/iwsw edc.uredu/ngs/
M TEST PITLOCATION - NO SAMPLES COLLECTED 2} THE APPROXIMATE AREA OF THE PROPOSED COVER IS 6.28 ACRES. NUNES PARCEL LANDEILL

SOIL BORING LOCATIGN - HAND AUGERED (UNABLE TO EXCAMATE TEST PIT) 3) SEDIMENT FROM POND | MAY BE CONSOLIDATED LINDER THE COVER.
: CAP LOCATION
I ~PPROXIMATE EXTENT OF LANDFILL COVER

p G I FPetaman Pudtan'Cumba land BI'Bama.dialinses igat o Aol d30 K08

0 150 300
Additional soil/sediment to be excavated — approximately 1 acre at I — Q AR c ADIS | FIGURE

a depth of 2 ft, resulting in approximately 3,500 cy CRARMIC SOALE ?_5

PETEASOMPLURITANAOCHASERT]
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OOV 3 SYRACUSE, NY-ENWCAD-DUHOWES
BO03 7902 D001 SN DRI 302G02 CDR

NP-SO-2

Blackstone
River

NOT-TO-SCALE

NOTES:
1. Landfill cover to be designed to meet RCRA Subtitle D and
RI Solid Waste Regulations. See Note 3 for details.

2.Landfil slope will be a maximum of 3:1; slope will
be armored to 100-year flood levels.

3. Proposed cover construction (top to bottom):
12" vegetative cover
Geocomposite drainage layer
60 mil Flexible Membrane Liner
[gas venting layer TBD in design]
6” bedding layer (minimum)

ALTERNATIVE NP-SO-2

LEGEND:

- Consolidated Waste and/or Soil
Surface Water

- ¥__ Water Table

I Fill Material

- Current Ground Surface

A portion of waste may be below the water table; the extent
will be further refined during the design phase.

PETERSOM PURITAN SUPERFUND SITE - OU2
CUMBERLAND AND LINCOLN, RHODE ISLAND

CONCEPTUAL CROSS-SECTION
ALTERNATIVE NP-SO-2

FIGURE

@ ARCADIS | 75




NP-SO-3

OOV I SYRADUSE, NY-ENWCAD-DUHOWES
BO037902 000 1 ADS0MNC DR 302605 COR

Blackstone
River

A portion of waste may be below the water table; the extent
will be further refined during the design phase.

NOT-TO-SCALE
ALTERNATIVE NP-SO-3
NOTES: LEGEND:
1.Landfill cover proposed for costing purposes is a Region 1
Subtitle C Alternate Cap. Refer to Figure 7-2 for cap - Consclidated Waste and/or Soil

construction detail.
Surface Water

-¥__ Water Table

2_Landfil slope will be a maximum of 3:1; slope will - Eill Material

b e o A yean flood fewcls. PETERSON PURITAN SUPERFUND SITE - OU2

Il curent Ground Surface CUMBERLAND AND LINCOLN, RHODE ISLAND

CONCEPTUAL CROSS-SECTION
ALTERNATIVE NP-SO-3

¢ ARCADIS
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PACUECT PETERICM PURITAN PATH ¥ 'Parerssn PuibartCumbarland AIFamed alm astat cnfle pemtmadal: 30 Updasedlinnamedadand CagpingS seavatan mid

QT (CLEY COGROLD{EAGES) O LGREENE) LG PSS B0 TMOUARCREATS)

UI-SO-2

LEGEMD:

SUPPLEMEMNTAL IMVESTIGATICN SURFACE S0IL SAMPLE LOCATION
SUPPLEMENTAL INVESTIGATION SUBSURFACE S0IL SAMPLE LOCATION
SUPPLEMENTAL INVESTIGATICN SURFACE AND SUBSURFACE SOIL SAMPLE LOCATION

APPFROXIMATE EXTENT OF S0IL EXCAMATION
AND CAPPING AT WEEDED

BURIED WASTE

HISTORICAL POMD
[C_Jum MiLLS LANDFILL

UNNAMED ISLAND
[_JoummviLLE weLL FIELD

[ JIwemano

{ S0LID WASTE TRANSFER STATICN
(MFO MUNES DISPOSAL, IMC.)

—— RAILROAD

- ._.-..
i L "‘""_'.:_-1
| o i Il o Lo .\_':' .
: .““:.’_: ot ._,I_ ekt
‘.__‘;':_ Eii . - HY
| | WETLAND B I-l'l-'Ei'A]'_-ﬂ.h'E'
. WETLAND G
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: WETLAND [ Ixn-eta-m
e Pt
| B0 -Z0EE A—,
BO-F2TE-LIE N,
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PoND o |
FOND B ‘[
E::-zzn'_-ul
GLACKSTONE RIVER Fonp A
: EC-ZEE-U
BLACHSTONE CANAL o-FEIU
- Wi
30-248-1|

il 2 % 5 ___-'-'l-!-.-:i-__.-_
i ; g e 20-314-UE

EO.Z 188 Ui s i

e ]|
2O o By

A30-293-L1

(RI Site
— ()2 BOUNDARY Study Area) 400 aoo
— — HISTORICAL ACCESS ROMAD Fest

WATER GRAPHIC SCALE

FETERZOM FURITAN SUPERFUND SITE - QU2
CUMBERLAND AND LINCOLN, RHODE 15LAMD

MOTES:
1) BURIED WASTE AREAS OUTHDE OF THE APPROXIMATE CAPPING AREA
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GROUNDWATER ALTERNATIVE COSTS



Appendix A
COMPARATIVE ANALYSIS OF GROUNDWATER REMEDIAL ALTERNATIVE COSTS

Remediation Capital Costs 0O&M and Periodic Costs Total

Present Value Life

Remedial Description Total Annual End of Project Time Frame |Present Value Cost[Cycle Cost (capital
Alternative P Institutional Well Installation | Monitoring & |(decomissioning) for (O&M and costs plus all
Controls |Installation| Capital Cost | Reporting Cost Cost Monitoring periodic) 0O&M)
®) $) ®) ®) ®) ®) ®) ®)
GW-1 No Action NA NA NA NA NA NA NA NA

L $15,000 assumed
* Monitoring (GW & SW) $23,000 | $143,000 | $166,000 $41,000 for well 30 Years $505,000 $671,000

GW-2 e Institutional Controls
abandonment
Notes:
All costs are rounded to the nearest $1000
All costs are based on an accuracy of +50/-30% (USEPA, 2000)
Administrative costs associated with performance of 5-Year Reviews and maintenance of Institutional Controls are not included, but assumed to be within range of costs.
Acronyms:

GW - groundwater
NA - not applicable
O&M - operation and maintenance

Page 1 of 1
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GROUNDWATER CORRECTIVE MEASURES ALTERNATIVE COST ESTIMATE

INSTITUTIONAL CONTROLS

Design Assumptions:

Institutional Control will be implemented as part of the groundwater remedy.

rounded to
Quantity Unit Labor - D Equipment Materials Cost Per Unit Total $1000 Reference
Institutional Control Implementation
Institutional Control Implementation 1[LUMP SUM $20,000 $20,000 Estimate
Capital Cost Subtotal: $20,000 $20,000
Total Indirect Cost: $0 $0
Capital and Indirect Cost Subtotal: $20,000 $20,000
Contingency (15%): $3,000 $3,000
Capital and Indirect Cost Total: $23,000 $23,000

Appendix A GW Costs.xIsxGW - LUC
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GROUNDWATER CORRECTIVE MEASURES ALTERNATIVE COST ESTIMATE

LONG-TERM MONITORING

Design Assumptions

Monitoring Well Installation

Monitoring Program

Number of New Shallow Monitoring Wells 5 Number of Shallow Sampling Well 12
Number of New Deep Monitoring Wells 5 Number of Deep Sampling Well 14 Assumes inclusion of 2 Resid. Wells
Depth of Shallow Monitoring Well 30 ft Number of Monitoring Event per Year 2
Depth of Deep Monitoring Well 45 ft Sampling Schedule 3 wells per day
Monitoring Well Screen Length 10 ft Groundwater Analysis Parameters: VOCs, total and dissolved iron, dissolved
Diameter of Monitoring Wells 2 inch manganese, sulfate, nitrate, TOC
Monitoring Well Drilling Schedule 3 wells/day
Depth to water 5 ft bgs Surface Water Monitoring: Assume labor covered by groundwater monitoring and
analysis costs similar
Soil and Water Disposal Number of Locations 8 Assumed
Soil from Well Drilling Number of Monitoring Event per Year 2
Industrial Waste (assume 100% of excavated soil) 0.45 tons
Hazardous Waste (assume 0% of excavated soil) 0.00 tons
Volume of Development/Purge Water from Shallow Wells 12 gal (assumes 3 well volumes)
Volume of Development/Purge Water from Deep Wells 20 gal (assumes 3 well volumes)
Quantity Unit Labor / Equipment Total Ro;r;-ggg to Reference
Capital Costs
Site Preparation
Mobilization/Demobilization 1|LUMP SUM $5,000 $5,000 $5,000
Monitoring Well Installation
Drill Rig + Service Vehicle 1|LUMP SUM $1,500 $1,500 $2,000
Utility Clearance 1|LUMP SUM $500 $500 $1,000
Drilling 375|foot $25 $9,375 $9,000
Well Screen (2" PSSS) 100|foot $75 $7,500 $8,000
Well Riser (2" Black Steel) 275|foot $25 $6,875 $7,000
Surface Completions (Concrete Pad) 10|Each $1,000 $10,000 $10,000
Well Installation Oversight 27|Hour $95 $2,533 $3,000
Well Development 10|Each $3,500 $35,000 $35,000
Treatment and Disposal
Soil Cutting Disposal (Industrial Waste) 0.45(ton $40 $18 $0
Soil Cutting Disposal (Hazardous Waste) 0.00|ton $241 $0 $0
Development Water Disposal 159(GAL $1.00 $159 $0
Total Capital Cost: $80,000
Indirect Costs
Engineering Design/MNA Modeling 30 % Capital Cost $0 $24,000
Engineering and Construction Oversight 10 % Capital Cost $0 $8,000
Project Management 10 % Capital Cost $0 $8,000
Implementation of H&S Measures 5 % Capital Cost $0 $4,000
Total Indirect Cost: $44,000
Direct Plus Indirect Cost: $124,000
Contingency (15%): $19,000
Total Installation Cost: $143,000
Quantity Unit Labor / Equipment Total Reference
Annual Costs
Monitoring Labor 104|Hour $95 $9,880 $10,000
Monitoring Analytical (GW + SW) 68|Each $250 $17,000 $17,000
Purge Water Disposal 842|GAL $1.00 $842 $1,000
Field Supplies for Monitoring 2|Each $1,000 $2,000 $2,000
System Reporting 1|LUMP SUM $4,000 $4,000 $4,000
Well Replacement/ Redevelopment 1|LUMP SUM $2,000 $2,000 $2,000
Subtotal Annual Costs: $36,000
Contingency (15%): $5,000
Total Annual Costs: $41,000
NOTE:

All costs assume that site work can be performed in Level D
Costs subject to inflationary and energy fluctuations

Appendix A GW Costs.xIsxGW-2 Monitoring
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Present Worth Analysis
Alternative GW-2 - Long-Term Monitoring and Institutional Controls

interest rate: 7%

LIFE CYCLE COST

Year Amount PW at Year 1  p/f factor
1 $ - $ - 1.00
2 $ 41,000 $ 38,318 0.935
3 $ 41,000 $ 35,811 0.873
4 $ 41,000 $ 33,468 0.816
5 $ 41,000 $ 31,279 0.763
6 $ 41,000 $ 29,232 0.713
7 $ 41,000 $ 27,320 0.666
8 $ 41,000 $ 25,533 0.623
9 $ 41,000 $ 23,862 0.582
10 $ 41,000 $ 22,301 0.544
11 $ 41,000 $ 20,842 0.508
12 $ 41,000 $ 19,479 0.475
13 $ 41,000 $ 18,204 0.444
14 $ 41,000 $ 17,014 0.415
15 $ 41,000 $ 15,901 0.388
16 $ 41,000 $ 14,860 0.362
17 $ 41,000 $ 13,888 0.339
18 $ 41,000 $ 12,980 0.317
19 $ 41,000 $ 12,130 0.296
20 $ 41,000 $ 11,337 0.277
21 $ 41,000 $ 10,595 0.258
22 $ 41,000 $ 9,902 0.242
23 $ 41,000 $ 9,254 0.226
24 $ 41,000 $ 8,649 0.211
25 $ 41,000 $ 8,083 0.197
26 $ 41,000 $ 7,554 0.184
27 $ 41,000 $ 7,060 0.172
28 $ 41,000 $ 6,598 0.161
29 $ 41,000 $ 6,166 0.150
30 $ 56,000 $ 7,872 0.141
31 $ - 0.131

PRESENT WORTH: $505,493
Notes: Years 2 through 30 include Monitoring costs

Year 30 includes Decomissioning cost of $15,000

Appendix A GW Costs.xIsx 6/12/2013 1:43 PM
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Source Area Alternative Costs

Appendix B

Area Alternative Alternative Description Capital Cost Landfill Cost/Acre Soil Cost/Acre CABHAEIEL] G Cos UEtE (efoks
(Present Value) (Present Value)
JM-SO-1 No Action $0 NA NA $0 $0
RCRA Subtitle C Cap of Whole Landfill,
Removal of Soil Exceeding PRGs from
JM-SO-2 Riverbank and Floodplain, Bank $21,063,000 $983,000 $270,000 $496,000 $21,559,000
J.M. Mills Landfil Restoration, and Institutional Controls
Combination RCRA Subtitle C Cap
(top)/Perimeter Soil Cap (side slopes) of
JM-SO-3 Landfill, Removal of Soil Exceeding PRGs $13,225,000 $563,000 $270,000 $496,000 $13,721,000
from Riverbank and Floodplain, Bank
Restoration, and Institutional Controls
NP-SO-1 No Action $0 NA NA $0 $0
RCRA Subtitle D Cap (meeting State Solid
NP-SO-2 Waste ARARs) of Landfill, Consolidation, $4,808,000 $713,000 298,000 $124,000 $4,932,000
Nunes Parcel and Institutional Controls
RCRA Subtitle C Cap of Landfill,
NP-SO-3 Consolidation, and Institutional Controls $5,956,000 $895,000 298,000 $124,000 $6,080,000
UI-SO-1 No Action $0 NA NA $0 $0
Remove/Consolidate Surface Waste/Soil (0
UI-S0-2 o 2 feey) Exceeding PRGs, Geotextile with $4,312,000 NA $335,000 $62,000 $4,374,000
Riprap where PRG Exceedances Remain,
Unnamed Island and Institutional Controls
Remove/Consolidate All Waste/Soil
UI-SO-3 Exceeding PRGs $6,136,000 NA $477,000 $0 $6,136,000

Notes

Administrative costs associated with establishing Institutional Controls and performance of 5-Year Reviews, as necessary, are not included, but assumed to be within range of costs.

Appendix B Source Area Sed Cost Estimate-030214.xIs
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Sediment Alternative Costs

Appendix B

. . . O&M/Periodic Costs Total Cost
Alt t
Area ernative Capital Cost Sediment Cost/Acre (Present Value) (Present Value)
SE-1 No Action $0 NA $0 $0
SE-2 Remove/Consolidate Sediment $8,120,000 $1,513,000 $0 $8,120,000
Exceeding PRGs
Remove/Consolidate Sediment
; (1 foot) with Subaqueous Cover
Unnamed Island Ponds SE-3 where PRG Exceedances $5,103,000 $951,000 $701,000 $5,804,000
Remain, Institutional Controls
Subaqueous Cover (No
SE-4 Sediment Removal) with $2,883,000 $9,000 $701,000 $3,584,000
Institutional Controls

Notes

Administrative costs associated with establishing Institutional Controls and performance of 5-Year Reviews, as necessary, are not included, but assumed to be within range of costs.

Appendix B Source Area Sed Cost Estimate.xls
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Peterson Puritan Landfill

J.M. Mills Landfill

JM-SO-2 - RCRA Subtitle C Cap of Whole Landfill, Removal of Soil Exceeding PRGs from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

2/9/2014
Appendix B Source Area Sed Cost Estimate.xls

ARCADIS

Task # Task QTY UNIT RATE COST Assumptions
1.0 Site Preparation
1.01 Mobilization/Demobilization (2% of Captial Costs Excluding O&M) 1 Lump Sum $ 313,000.00 | $ 313,000.00
1.02 Furnish & Install Silt Fence (JM Mills Landfill) 6,000 Linear Feet | $ 3.00($ 18,000.00 Assumes a 25% Increase to the perimeter and Maintenance
1.03 Clearing and Grubbing (JM Mills Landfill) 19 Acre $ 6,000.00 | $ 111,845.73
1.04 Clearing and Grubbing (Riverbank and Floodplain) 10 Acre $ 4,500.00 | $ 45,454.55
1.05 Construction Entrances 1 Each $ 40,000.00 | $ 40,000.00
1.06 Equipment /Material Staging Areas/Temporary Construction Roads 1 Lump Sum $ 75,000.00 | $ 75,000.00 Costs for Construction Access, Site Logistics, Stockpile Management Areas, Etc.
1.07 Surveying Services 60 Day $ 2,500.00 | $ 150,000.00
SUBTOTAL $ 753,300.28
2.0 Floodplain and Riverbank
2.01 Furnish & Install Sediment Controls 3,000 Linear Feet $ 14.00 | $ 42,000.00
2.02 Excavation of Impacted Soils 32,593 Cubic Yards | $ 2250 | $ 733,333.33 Assumes 24-Inches of soil will be removed; See Figure 7-1 for extent
2.03 Transport, Place, and Grade Excavated Soils 32,593 Cubic Yards | $ 15.00 | $ 488,888.89 Assumes excavated soils are placed at Nunes Parcel
2.04 Furnish Off-Site Fill Material 32,593 Cubic Yards | $ 28.00 | $ 912,592.59
2.05 Placement - Fill Material 32,593 Cubic Yards | $ 5.50 | $ 179,259.26
2.06 Bank Restoration/Erosion Controls 3,000 Linear Feet $ 60.00 | $ 180,000.00
2.07 Debris Fields 1 Lump Sum $ 150,000.00 | $ 150,000.00
SUBTOTAL $ 2,686,074.07
3.0 RCRA Subtitle C - Equivalent Cap Construction (JM Mills Landfill)
3.01 Slope Grading (soil/waste excavation for relocation) 82,000 Cubic Yards | $ 10.00 | $ 820,000.00 Based on conceptual grading design - maintaining landfill toe outside 100-Yr floodplain
3.02 Waste placement/comapction - JM Mills Landfill 46,000 Cubic Yards | $ 8.00 | $ 368,000.00
3.03 Waste placement/comapction - Nunes Parcel Consolidation 36,000 Cubic Yards | $ 6.00 | $ 216,000.00 Assumes on-site consolidation on the Nunes Parcel
3.04 Landfill Toe - Railroad Perimeter Establishment 3,000 Linear Feet $ 55.00 | $ 165,000.00
3.05 Landfill Toe - Floodplain Perimeter Armoring 25,000 Square Feet | $ 9.00| $ 225,000.00 Based on conceptual grading design - maintaining landfill toe outside 100-Yr floodplain
3.06 Furnish Off-Site Material - Foundation Layer / Intermediate Cover - Base Grade 90,222 Cubic Yards [ $ 28.00 [ $ 2,526,222.22 | Costs of materials to establish gas venting layer (if needed) assumed to be included in base grade
3.07 Placement - Foundation Layer / Intermediate Cover - Base Grade 90,222 Cubic Yards | $ 750 | $ 676,666.67 Costs of placement of gas venting layer (if needed) assumed to be included in base grade
3.08 Furnish & Install GCL Liner (assumed for costing - may not be appropriate for certain slopes) 1,015,000 Square Feet | $ 070 | $ 710,500.00 Bentomat ST - Costs include material, delivery and n
3.09 Construct Anchor Trench 6,000 Linear Feet | $ 750 $ 45,000.00 Assume 25% overage for overlapping and seams.
3.10 Furnish & Install 60-mil LLDPE Geomembrane (textured) 1,015,000 Square Feet | $ 0.85|$ 862,750.00 Assume 25% overage for overlapping and seams.
311 Furnish & Install Geocomposite-Geonet Drainage Layer 1,015,000 Square Feet | $ 075[$ 761,250.00 Assume 25% overage for overlapping and seams.
3.12 Furnish Off-Site Material - Protective Soil Cover (18") 56,389 Cubic Yards | $ 35.00 | $ 1,973,615.00 Assume 25% overage to support positive drainage
3.13 Placement - Protective Soil Cover 56,389 Cubic Yards | $ 8.00 | $ 451,112.00
3.14 Furnish Off-Site Material - Topsoil (6") 18,800 Cubic Yards | $ 35.00 | $ 658,000.00 Assume 25% overage to support positive drainage
3.15 Placement - Topsoil 18,800 Cubic Yards | $ 6.00 | $ 112,800.00
3.16 Gas Vents (Passive system assumed for costing) 1 Lump Sum $ 60,000.00 | $ 60,000.00 Assumed based on similar FS cost estimates
3.17 Clean Fill Samples- General 59 Each $ 1,250.00 | $ 73,305.61 Assume 1 per 2500 cubic yards
3.18 Dust Suppression (2 Treatments) 180,444 Square Yard | $ 200 $ 360,888.89 Treesap based sprayed dust suppressant
SUBTOTAL $ 11,066,110.39
4.0 CQA for CAP Construction
4.01 CQA Oversight 19 Acre $ 40,000.00 | $ 760,000.00
4.02 CQA Soils Testing - Capping System 1 Each $ 30,000.00 | $ 30,000.00
4.03 CQA Geosynthetics - GDC Conformance 1 Each $ 8,000.00 | $ 8,000.00
4.04 CQA Geosynthetics - Geomembrane Conformance 1 Each $ 15,000.00 | $ 15,000.00
4.05 CQA Geosynthetics - Geomembrane DT's 250 Each $ 15.00 | $ 3,750.00
4.06 CQA Geosynthetics - Interface Friction Angle 4 Each $ 3,500.00 | $ 13,048.67
SUBTOTAL $ 829,798.67
5.0 Stormwater Controls / Drainage Channels
5.01 Perimeter Ditches 30,000 Square Feet | $ 2.00 | $ 60,000.00
5.02 Stormwater Channels - Rip Rap Lined w/ Geotextile 15,000 Square Feet | $ 3.00($ 45,000.00
5.03 Diversion Berms 3,300 Linear Feet $ 5.00 | $ 16,500.00
5.04 Downchute (grading, piping, erosion control) 2,500 Linear Feet | $ 15.00 | $ 37,500.00
5.05 Erosion Control Mat 30,000 Square Feet | $ 2.00 | $ 60,000.00
SUBTOTAL $ 219,000.00
6.0 Restoration of Construction Areas
6.01 Hydro-Seeding/stabilization 29 Acres $ 6,000.00 | $ 172,500.00
6.02 8-Ft High Chain Link Fence - 9-Gauge, 2" Steel Mesh Fabric 6,000 Each $ 32.00 | $ 192,000.00 Assumes a 10% Increase to the perimeter
6.03 Pedestrian Gates 4 Each $ 400.00 | $ 1,600.00 Assumed (2) Pedestrian Gate for Each Perimeter Side
6.04 Vehicle Access Gates 4 Each $ 800.00 | $ 3,200.00 Assumed (4) Vehicle Access Gates
6.05 Identification Signage 20 Each $ 100.00 | $ 2,000.00 Assumed (1) Sign per 300 Liner Ft of Fencing
SUBTOTAL $ 371,300.00
7.0 Professional Services
7.01 Landfill Design, Permitting, Procurement (8% of Capital Costs) 1 Lump Sum $ 1,275,000.00 | $ 1,275,000.00
7.02 Construction Management (7% of Capital Costs) 1 Lump Sum $ 1,115,000.00 | $ 1,115,000.00
SUBTOTAL $ 2,390,000.00
TOTAL $ 18,315,583.41
15% Contingency  $ 2,747,337.51
Total Capital Costs = $ 21,063,000.00
Operation & Maintenance Costs =  $ 40,000.00 per year (assumed based on experience)
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Peterson Puritan Landfill

J.M. Mills Landfill

JM-SO-2 - RCRA Subtitle C Cap of Whole Landfill, Removal of Soil Exceeding PRGs from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

2/9/2014
Appendix B Source Area Sed Cost Estimate.xls

Assumptions:
Landfill Cell

Landfill Perimeter

Riverbank and Floodplain Soils

Base Grade

Foundation Layer / Intermediate Cover (36 - Inches)
Geosynthetic Clay Liner (GCL)

Anchor Trench

60-Mil LLDPE Geomembrance

Geocomposite Drainage Layer

Surface Soils/Protective Layer (24-Inches)

Stormwater Drainage Channels
Rip Rap

812,000
19
4,800

440000
10
32593
3000

30,074
90,222
1,015,000
6,000
1,015,000
1,015,000
75,185

28,800
1,600

Square Feet
Acres
Linear Feet

Square Feet
Acres

90,222 Square Yards

6/10/13 - Added small area (30,000 ft2) due to revised PRGs

Cubic Yards (2' removal depth)

Linear Feet of Riverbank

Cubic Yards
Cubic Yards
Square Feet
Linear Feet
Square Feet
Square Feet
Cubic Yards

Square Feet
Tons

ARCADIS

Includes Gas Venting Layer (if needed)
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Peterson Puritan Landfill

J.M. Mills Landfill

JM-SO-3 - Combination RCRA Subtitle C Cap (top)/Perimeter Soil Cap (side slopes) of Landfill, Removal of Soil Exceeding PRGs from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

Task # Task QTY UNIT RATE COST Assumptions
1.0 Site Preparation
1.01 Mobilization/Demobilization (2% of Captial Costs Excluding O&M) 1 Lump Sum $ 205,000.00 | $ 205,000.00
1.02 Furnish & Install Silt Fence (JM Mills Landfill) 6,000 Linear Feet $ 3.00 | $ 18,000.00 Assumes a 25% Increase to the and Maintenance
1.03 Clearing and Grubbing (JM Mills Landfill) 19 Acre 6,000.00 | $ 111,845.73
1.04 Clearing and Grubbing (Riverbank and Floodplain) 10 Acre 4,500.00 45,454.55
1.05 Construction Entrances 1 Each 40,000.00 40,000.00
1.06 Equipment /Material Staging Areas/Temporary Construction Roads 1 Lump Sum 75,000.00 75,000.00 Costs for Construction Access, Site Logistics, Stockpile Management Areas, Etc.
1.07 Surveying Services 60 Day 2,500.00 | $ 150,000.00
SUBTOTAL $ 645,300.28
2.0 Fi in and Riverbank
2.01 Furnish & Install Sediment Controls 3,000 Linear Feet 14.00 | $ 42,000.00
2.02 of Soils 32,593 Cubic Yards 22.50 733,333.33 Assumes 24-Inches soil will be removed
2.03 Transport, Place, and Grade Excavated Soils 32,593 Cubic Yards 15.00 488,888.89 Assumes excavated soils are placed at Nunes Parcel
2.04 Furnish Off-Site Fill Material 32,593 Cubic Yards 28.00 912,592.59
2.05 Bank Restoration/Erosion Controls 3,000 Linear Feet 60.00 180,000.00
2.06 Placement - Fill Material 32,593 Cubic Yards 5.50 179,259.26
2.07 Debris Fields 1 Lump Sum 150,000.00 150,000.00
SUBTOTAL 2,686,074.07
3.0 Hybrid Cap* Construction (JM Mills Landfill)
3.01 Waste Cc idation from Grading Efforts - Slopes 46,000 Cubic Yards 8.00 | $ 368,000.00
3.02 Furnish Off-Site Material - Foundation Layer / Intermediate Cover - Base Grade 9,924 Cubic Yards 28.00 | $ 277,884.44 | Costs of materials to establish gas venting layer (if needed) to be included in base grade
3.03 Placement - Foundation Layer / Cover - Base Grade 9,924 Cubic Yards 750 | $ 74,433.33 Costs of of gas venting layer (if needed) assumed to be included in base grade
3.04 Furnish & Install GCL Liner (assumed for costing - may not be appropriate for certain slopes) 334,950 Square Feet 070 [ $ 234,465.00 Bentomat ST - Costs include material, delivery and installation
3.05 Construct Anchor Trench 3,000 Linear Feet 750 | $ 22,500.00 Assume 25% overage for overlapping and seams.
3.06 Furnish & Install 60-mil LLDPE Geomembrane (textured; 334,950 Square Feet 0.85 284,707.50 Assume 25% overage for overlapping and seams.
3.07 Furnish & Install Geocomposite-Geonet Drainage Layer 334,950 Square Feet 0.75 251,212.50 Assume 25% overage for overlapping and seams.
3.08 Furnish Off-Site Material - Protective Soil Cover (18") 18,150 Cubic Yards 28.00 508,200.00 Assume 25% overage to support positive drainage
3.09 Placement - Protective Soil Cover 18,150 Cubic Yards 8.00 145,200.00
3.10 Furnish Off-Site Material - Topsoil (6") 6,050 Cubic Yards 35.00 211,750.00 Assume 25% overage to support positive drainage
3.11 Gas Vents (Passive system assumed for costing) 1 Lump Sum 60,000.00 | $ 60,000.00 Assumed based on similar FS cost
3.12 Placement - Topsoil 6,050 Cubic Yards | $ 6.00 [ $ 36,300.00
3.13 Dust Suppression (2 Treatments) 180,444 Square Yard | $ 2.00 [ $ 360,888.89 Treesap based sprayed dust suppressant
SUBTOTAL $ 2,835,541.67
4.0 Hybrid Cap* Construction (JM Mills Landfill)
4.01 Slope Grading (soil/waste excavation for relocation) 65,000 Cubic Yards 10.00 650,000.00 Based on conceptual grading design - landfill toe outside 100-Yr floodplain
4.02 Waste Nunes Parcel Consolidation 19,000 Cubic Yards 6.00 114,000.00 Assumes on-site consoli on the Nunes Parcel
4.03 Landfill Toe - Railroad Perimeter Establishemnt 3,000 Linear Feet 55.00 165,000.00 Based on conceptual grading design - landfill toe outside 100-Yr floodplain
4.04 Landfill Toe - Floodplain Perimeter Armoring 25,000 Square Feet 9.00 225,000.00
4.05 Furnish Off-Site Material - Base Grade (18 inches) 30,224 Cubic Yards 28.00 846,284.44
4.06 Placement - Base Grade 30,224 Cubic Yards 7.50 226,683.33
4.07 Furnish Off-Site Material - TopSoil Cover (6") 12,594 Cubic Yards 35.00 440,773.15 Assume 25% overage to support positive drainage
4.08 Placement - TopSoil Cover 12,594 Cubic Yards 6.00 | $ 75,561.11
4.09 Dust Suppression (2 Treatments) 180,444 Square Yard 200 (% 360,888.89 Treesap based sprayed dust suppressant
SUBTOTAL $ 3,104,190.93
5.0 CQA for Cap Construction Costs assumed lower than JM-SO-2 due to simplified cap on lower portion of landfill
5.01 CQA Oversight 19 Acre 28,000.00 | $ 532,000.00
5.02 CQA Soils Testing - Capping System 1 Each 25,000.00 25,000.00
5.03 CQA Geosynthetics - GDC Conformance 1 Each 4,000.00 4,000.00
5.04 CQA Geosynthetics - Geomembrane Conformance 1 Each 7,000.00 7,000.00
5.05 CQAG: - DT's 100 Each $ 15.00 1,500.00
5.06 CQA Geosynthetics - Interface Friction Angle 4 Each $ 3,500.00 14,000.00
SUBTOTAL $ 583,500.00
6.0 Stormwater Controls / Drainage Channels
6.01 Perimeter Ditches 30,000 Square Feet 2.00 60,000.00 Assumes - 2 Soil Diversion Berms - 1-2,100 Linear Ft; 1-1,200 Linear Ft.;
6.02 Stormwater Channels - Rip Rap Lined w/ Geotextile 15,000 Square Feet 3.00 45,000.00
6.03 Diversion Berms 3,300 Linear Feet 5.00 16,500.00
6.04 Downschute (grading, piping, erosion control) 2,500 Linear Feet 15.00 37,500.00
6.05 Erosion Control Mat 30,000 Square Feet 2.00 60,000.00 Assumes - 6 Channels - 300 Linear Ft Each
SUBTOTAL $ 219,000.00
7.0 [Restoration of Construction Areas
7.01 Hydro-Seeding/stabilization 29 Acres $ 6,000.00 | $ 172,500.00
7.02 8-Ft High Chain Link Fence - 9-Gauge, 2" Steel Mesh Fabric 6,000 Each $ 32.00 | $ 192,000.00 Assumes a 10% Increase to the perimeter
7.03 Pedestrian Gates 4 Each $ 400.00 | $ 1,600.00 Assumed (2) Pedestrian Gate for Each Perimeter Side
7.04 Vehicle Access Gates 4 Each $ 800.00 | $ 3,200.00 Assumed (4) Vehicle Access Gates
7.05 1 Signage 20 Each $ 100.00 | $ 2,000.00 Assumed (1) Sign per 300 Liner Ft of Fencing
SUBTOTAL $ 371,300.00
8.0 [Professional Services,
8.01 Landfill Design, Permitting, Procurement (8% of Capital Costs) 1 Lump Sum $ 563,000.00 563,000.00
8.02 Construction Management (7% of Capital Costs) 1 Lump Sum $ 492,000.00 492,000.00
SUBTOTAL 1,055,000.00
TOTAL $ 11,499,906.94
* Hybrid Cap designed to meet following criteria 1) minimize maintenance, 2) promote drainage, 3) no settling or
subsidence, 4) ensure cover has lower permeability than bottom layer below landfill. 15% Contingency  $ 1,724,986.04
Total Capital Costs = $ 13,225,000.00
Operation & Maintenance Costs = $ 40,000.00 per year (assumed based on experience)

2/9/2014
Appendix B Source Area Sed Cost Estimate.xls
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Peterson Puritan Landfill

J.M. Mills Landfill

JM-SO-3 - Combination RCRA Subtitle C Cap (top)/Perimeter Soil Cap (side slopes) of Landfill, Removal of Soil Exceeding PRGs from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

Assumptions:
Landfill Cell

Landfill Perimeter

Riverbank and Floodplain Soils

Subtitle C Cover
Base Grade (12 inches)
General Soil Fill 18 - Inches)
Geosynthetic Clay Liner (GCL)
Anchor Trench
60-Mil LLDPE Geomembrance
Geocomposite Drainage Layer
Surface Soils/Protective Layer 6-Inches)

Subtitle

Perimeter Soil Cover
Foundation Layer / Intermediate Cover (18 - Inches)
Surface Soils/Protective Layer (6-Inches)
Gravel - Surface Cover

Stormwater Drainage Channels
Rip Rap

21912014
Appendix B Source Area Sed Cost Estimate.xis

812,000
19
4,800

440000
10
32593
3000

30,224
12,594
12,504

28,800
1,600

Square Feet
Acres
Linear Feet

Square Feet
Acres

90,222 Square Yards

Cubic Yards (2' removal depth)
Linear Feet of Riverbank

Cubic Yards
Cubic Yards
Square Feet
Linear Feet
Square Feet
Square Feet
Cubic Yards

Cubic Yards
Cubic Yards
Cubic Yards

Square Feet
Tons

ARCADIS

33% of cover
33% of cover
33% of cover
33% of cover
33% of cover
33% of cover
33% of cover

67% of cover
67% of cover
67% of cover

6/10/13 - Added small area (30,000 ft2) due to revised PRGs

Includes Gas Venting Layer (if needed)
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Present Worth Analysis

JM-SO-2 - RCRA Subtitle C Cap of Whole Landfill, Removal of Soil Exceeding PRGs
from Riverbank and Floodplain, Bank Restoration, and Institutional Controls

Interest rate: 7%

LIFE CYCLE COST

Year Amount Present Worth  p/f factor
1 $ 21,063,000 $ 21,063,000 1.00
2 $ 40,000 $ 37,383 0.935
3 $ 40,000 $ 34,938 0.873
4 $ 40,000 $ 32,652 0.816
5 $ 40,000 $ 30,516 0.763
6 $ 40,000 $ 28,519 0.713
7 $ 40,000 $ 26,654 0.666
8 $ 40,000 $ 24,910 0.623
9 $ 40,000 $ 23,280 0.582
10 $ 40,000 $ 21,757 0.544
11 $ 40,000 $ 20,334 0.508
12 $ 40,000 $ 19,004 0.475
13 $ 40,000 $ 17,760 0.444
14 $ 40,000 $ 16,599 0.415
15 $ 40,000 $ 15,513 0.388
16 $ 40,000 $ 14,498 0.362
17 $ 40,000 $ 13,549 0.339
18 $ 40,000 $ 12,663 0.317
19 $ 40,000 $ 11,835 0.296
20 $ 40,000 $ 11,060 0.277
21 $ 40,000 $ 10,337 0.258
22 $ 40,000 $ 9,661 0.242
23 $ 40,000 $ 9,029 0.226
24 $ 40,000 $ 8,438 0.211
25 $ 40,000 $ 7,886 0.197
26 $ 40,000 $ 7,370 0.184
27 $ 40,000 $ 6,888 0.172
28 $ 40,000 $ 6,437 0.161
29 $ 40,000 $ 6,016 0.150
30 $ 40,000 $ 5,623 0.141
31 $ 40,000 $ 5,255 0.131

PRESENT WORTH: $ 21,559,362

Notes: Capital Cost is Subtitle C Cap Installation + Floodplain Soil Removal
O&M is Cap and Inst. Control maintenance for 30 years (annual cost assumed based
on experience)

Years 2 through 31 include O&M costs



Present Worth Analysis

JM-SO-3 - Combination RCRA Subtitle C Cap (top)/Perimeter Soil Cap (side slopes)
of Landfill, Removal of Soil Exceeding PRGs from Riverbank and Floodplain, Bank
Restoration, and Institutional Controls

Interest rate: 7%

LIFE CYCLE COST

Year Amount Present Worth  p/f factor
1 $ 13,225000 $ 13,225,000 1.00
2 $ 40,000 $ 37,383 0.935
3 $ 40,000 $ 34,938 0.873
4 $ 40,000 $ 32,652 0.816
5 $ 40,000 $ 30,516 0.763
6 $ 40,000 $ 28,519 0.713
7 $ 40,000 $ 26,654 0.666
8 $ 40,000 $ 24,910 0.623
9 $ 40,000 $ 23,280 0.582
10 $ 40,000 $ 21,757 0.544
11 $ 40,000 $ 20,334 0.508
12 $ 40,000 $ 19,004 0.475
13 $ 40,000 $ 17,760 0.444
14 $ 40,000 $ 16,599 0.415
15 $ 40,000 $ 15,513 0.388
16 $ 40,000 $ 14,498 0.362
17 $ 40,000 $ 13,549 0.339
18 $ 40,000 $ 12,663 0.317
19 $ 40,000 $ 11,835 0.296
20 $ 40,000 $ 11,060 0.277
21 $ 40,000 $ 10,337 0.258
22 $ 40,000 $ 9,661 0.242
23 $ 40,000 $ 9,029 0.226
24 $ 40,000 $ 8,438 0.211
25 $ 40,000 $ 7,886 0.197
26 $ 40,000 $ 7,370 0.184
27 $ 40,000 $ 6,888 0.172
28 $ 40,000 $ 6,437 0.161
29 $ 40,000 $ 6,016 0.150
30 $ 40,000 $ 5,623 0.141
31 $ 40,000 $ 5,255 0.131

$

PRESENT WORTH: 13,721,362

Notes: Capital Cost is Hybrid Cap Installation + Floodplain Soil Removal
O&M is Cap and Inst. Control maintenance for 30 years (annual cost assumed based
on experience)

Years 2 through 31 include O&M costs



Peterson Puritan Landfill

Nunes Parcel

NP-SO-2 - RCRA Subtitle D Cap (meeting State Solid Waste ARARs) of Landfill, Consolidation, and Institutional Controls

Task # Task QTY UNIT RATE [ COST Assumptions
1.0 Site Preparation
1.01 Mobilization/Demobilization (2% of Captial Costs Excluding O&M) 1 Lump Sum 72,000.00 72,000.00
1.02 Furnish & Install Silt Fence 6,000 Linear Feet 3.00 18,000.00 Assumes a 25% Increase to the perimeter and Maintenance
1.03 Clearing and Grubbing 6 Acre 3,000.00 18,900.00
1.04 Demolition/Debris Removal/Consolidation 1 Lump Sum 300,000.00 300,000.00
1.05 Construction Entrances 1 Each 7,500.00 7,500.00
1.06 Equipment /Material Staging Areas/Temporary Construction Roads 1 Lump Sum 40,000.00 40,000.00 Costs for Construction Access, Site Logistics, Stockpile Management Areas, Etc.
1.07 Surveying Services 60 Day 2,500.00 150,000.00
SUBTOTAL 606,400.00
2.0 Riverbankand Additional Soils
2.01 Furnish & Install Sediment Controls 1,000 Linear Feet 14.00 14,000.00
2.02 Excavation of Impacted Soils outside of waste extents (includes Pond | and peninsula) 3,448 Cubic Yards 22.50 77,583.33 Assumes 24-Inches of soil will be removed; See Figure 7-5 for extent
2.03 Transport, Place, and Grade Excavated Soils/Sediments 3,448 Cubic Yards 15.00 51,722.22
2.04 Furnish Off-Site Fill Material 3,448 Cubic Yards 28.00 96,548.15
2.05 Placement - Fill Material 3,448 Cubic Yards 5.50 18,964.81
2.06 Bank Restoration/Erosion Controls 1,000 Linear Feet 60.00 60,000.00
SUBTOTAL 318,818.52
3.0 RCRA Subtitle D/RIDEM Compliant Cap Construction Nunes Parcel*
3.01 Regrading of Parcel 6 Acre 35,000.00 220,500.00
3.02 Furnish Off-Site Material - Foundation Layer / Intermediate Cover - Base Grade 30,492 Cubic Yards 28.00 853,776.00 | Costs of materials to establish gas venting layer (if needed) assumed to be included in base grade
3.03 Placement - Foundation Layer / Intermediate Cover - Base Grade 30,492 Cubic Yards 6.00 182,952.00 Costs of placement of gas venting layer (if needed) assumed to be included in base grade
3.04 Construct Anchor Trench 6,000 Linear Feet 7.50 45,000.00 Assume 25% overage for overlapping and seams.
3.05 Furnish & Install 60-mil LLDPE Geomembrane (textured) 343,035 Square Feet 0.85 291,579.75 Assume 25% overage for overlapping and seams.
3.06 Furnish & Install Geocomposite-Geonet Drainage Layer 343,035 Square Feet 0.75 257,276.25 Assume 25% overage for overlapping and seams.
3.07 Furnish Off-Site Material - Vegetative Soil Cover (12") 10,164 Cubic Yards 35.00 355,740.00 Assume 25% overage to support positive drainage
3.08 Placement - Vegetative Soil Cover 10,164 Cubic Yards 7.00 71,148.00
3.09 Gas Vents (Passive system assumed for costing) 1 Lump Sum 15,000.00 15,000.00 Assumed based on similar FS cost estimates
3.10 Dust Suppression (2 Treatments) 60,984 Square Yard 2.00 121,968.00 Treesap based sprayed dust suppressant
SUBTOTAL 2,414,940.00
4.0 CQA for CAP Construction
4.01 CQA Oversight 4 Acre 24,000.00 96,000.00
4.02 CQA Soils Testing - Capping System 1 Each 30,000.00 30,000.00
4.03 CQA Geosynthetics - GDC Conformance 1 Each 8,000.00 8,000.00
4.04 CQA Geosynthetics - Geomembrane Conformance 1 Each 15,000.00 15,000.00
4.05 CQA Geosynthetics - Geomembrane DT's 250 Each 15.00 3,750.00
4.06 CQA Geosynthetics - Interface Friction Angle 1 Each $ 3,500.00 4,410.00
SUBTOTAL 157,160.00
5.0 Stormwater Controls / Drainage Channels
5.01 Diversion Berms 1,000 Linear Feet $ 5.00 5,000.00 Assumes - 2 Soil Diversion Berms - 2-500 Linear Ft
5.02 Stormwater Channels - Rip Rap Lined w/ Geotextile 9,600 Square Feet | $ 2.50 24,000.00 Assumes - 3 Channels - 200 Linear Ft Each
SUBTOTAL 29,000.00
6.0 Restoration of Construction Areas
6.01 Hydro-Seeding/stabilization 7 Acres $ 6,000.00 | $ 44,200.00
6.02 8-Ft High Chain Link Fence - 9-Gauge, 2" Steel Mesh Fabric 1,900 Each $ 32.00 | $ 60,800.00 Assumes a 10% Increase to the perimeter
6.03 Pedestrian Gates 3 Each $ 400.00 | $ 1,200.00 Assumed (2) Pedestrian Gate for Each Perimeter Side
6.04 Vehicle Access Gates 2 Each $ 800.00 | $ 1,600.00 Assumed (4) Vehicle Access Gates
6.05 Identification Signage 7 Each $ 100.00 | $ 700.00 Assumed (1) Sign per 300 Liner Ft of Fencing
SUBTOTAL $ 108,500.00
7.0 Professional Services
7.01 Landfill Design, Permitting, Procurement (8% of Capital Costs) 1 Lump Sum $ 291,000.00 | $ 291,000.00
7.02 Construction Management (7% of Capital Costs) 1 Lump Sum $ 255,000.00 | $ 255,000.00
SUBTOTAL $ 546,000.00
* Costs for floodplain armoring assumed to be within range of FS cost estimate TOTAL $ 4,180,818.52
15% Contingency ~ $ 627,122.78
Total Capital Costs = $ 4,808,000.00
Operation & Maintenance Costs = $ 10,000.00 per year (assumed based on experience)
3/2/2014
Appendix B Source Area Sed Cost Estimate-030214.xls ARCADIS
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Peterson Puritan Landfill

Nunes Parcel

NP-SO-2 - RCRA Subtitle D Cap (meeting State Solid Waste ARARs) of Landfill, Consolidation, and Institutional Controls

3/2/2014
Appendix B Source Area Sed Cost Estimate-030214.xls

Assumptions:
Landfill Cell

Landfill Perimeter

Riverbank and Floodplain Soils

Base Grade

Foundation Layer / Intermediate Cover (36 - Inches)
Anchor Trench

Geomembrance

Geocomposite Drainage Layer

Vegetative Soil Layer (12-Inches)

Stormwater Drainage Channels
Rip Rap

274,428
6.3
4,800

46550
1
3448
1000

10,164
30,492
6,000
343,035
343,035
10,164

9,600
533

Square Feet 30,492 Square Yards

Acres
Linear Feet

Square Feet
Acres
Cubic Yards (2' removal depth)
Linear Feet of Riverbank

Cubic Yards
Cubic Yards
Linear Feet
Square Feet
Square Feet
Cubic Yards

Square Feet
Tons

ARCADIS

9/10/13 - Increased landfill area based on existing waste extent
Source unclear; appears to be conservative

6/10/13 - Added area outside waste, Pond | peninsula and Pond | sediments
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Peterson Puritan Landfill

Nunes Parcel

NP-SO-3 - RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional Controls

Task # Task QTY UNIT RATE [ COST Assumptions
1.0 Site Preparation
1.01 Mobilization/Demobilization (2% of Captial Costs Excluding O&M) 1 Lump Sum 89,000.00 89,000.00
1.02 Furnish & Install Silt Fence 6,000 Linear Feet 3.00 18,000.00 Assumes a 25% Increase to the perimeter and Maintenance
1.03 Clearing and Grubbing 6.3 Acre 3,000.00 18,900.00
1.04 Demolition/Debris Removal/Consolidation 1 Lump Sum 300,000.00 300,000.00
1.05 Construction Entrances 1 Each 7,500.00 7,500.00
1.06 Equipment /Material Staging Areas/Temporary Construction Roads 1 Lump Sum 40,000.00 40,000.00 Costs for Construction Access, Site Logistics, Stockpile Management Areas, Etc.
1.07 Surveying Services 60 Day 2,500.00 150,000.00
SUBTOTAL 623,400.00
2.0 Riverbankand Additional Soils
2.01 Furnish & Install Sediment Controls 1,000 Linear Feet 14.00 14,000.00
2.02 Excavation of Impacted Soils outside of waste extents (includes Pond | and peninsula) 3,448 Cubic Yards 22.50 77,583.33 Assumes 24-Inches of soil will be removed; See Figure 7-5 for extent
2.03 Transport, Place, and Grade Excavated Soils/Sediments 3,448 Cubic Yards 15.00 51,722.22
2.04 Furnish Off-Site Fill Material 3,448 Cubic Yards 28.00 96,548.15
2.05 Placement - Fill Material 3,448 Cubic Yards 5.50 18,964.81
2.06 Bank Restoration/Erosion Controls 1,000 Linear Feet 60.00 60,000.00
SUBTOTAL 318,818.52
3.0 RCRA Subtitle C - Equivalent Cap Construction Nunes Parcel*
3.01 Regrading of Parcel 6.3 Acre 35,000.00 220,500.00
3.02 Furnish Off-Site Material - Foundation Layer / Intermediate Cover - Base Grade 30,492 Cubic Yards 28.00 853,776.00 | Costs of materials to establish gas venting layer (if needed) assumed to be included in base grade
3.03 Placement - Foundation Layer / Intermediate Cover - Base Grade 30,492 Cubic Yards 6.00 182,952.00 Costs of placement of gas venting layer (if needed) assumed to be included in base grade
3.04 Furnish & Install GCL Liner 343,035 Square Feet 0.70 240,124.50 Bentomat ST - Costs include material, delivery and installation
3.05 Construct Anchor Trench 6,000 Linear Feet 7.50 45,000.00 Assume 25% overage for overlapping and seams.
3.06 Furnish & Install 40-mil LLDPE Geomembrane (textured) 343,035 Square Feet 0.60 205,821.00 Assume 25% overage for overlapping and seams.
3.07 Furnish & Install Geocomposite-Geonet Drainage Layer 343,035 Square Feet 0.75 257,276.25 Assume 25% overage for overlapping and seams.
3.08 Furnish Off-Site Material - Protective Soil Cover (18") 25,410 Cubic Yards 35.00 889,350.00 Assume 25% overage to support positive drainage
3.09 Placement - Protective Soil Cover 25,410 Cubic Yards 7.00 177,870.00
3.10 Gas Vents (Passive system assumed for costing) 1 Lump Sum 15,000.00 15,000.00 Assumed based on similar FS cost estimates
3.11 Dust Suppression (2 Treatments) 60,984 Square Yard 2.00 121,968.00 Treesap based sprayed dust suppressant
SUBTOTAL 3,209,637.75
4.0 CQA for CAP Construction
4.01 CQA Oversight 6.3 Acre 24,000.00 151,200.00
4.02 CQA Soils Testing - Capping System 1 Each 30,000.00 30,000.00
4.03 CQA Geosynthetics - GDC Conformance 1 Each 8,000.00 8,000.00
4.04 CQA Geosynthetics - Geomembrane Conformance 1 Each 15,000.00 15,000.00
4.05 CQA Geosynthetics - Geomembrane DT's 250 Each 15.00 3,750.00
4.06 CQA Geosynthetics - Interface Friction Angle 1 Each 3,500.00 4,410.00
SUBTOTAL 212,360.00
5.0 Stormwater Controls / Drainage Channels
5.01 Diversion Berms 1,000 Linear Feet $ 5.00 5,000.00 Assumes - 2 Soil Diversion Berms - 2-500 Linear Ft
5.02 Stormwater Channels - Rip Rap Lined w/ Geotextile 9,600 Square Feet | $ 2.50 24,000.00 Assumes - 3 Channels - 200 Linear Ft Each
SUBTOTAL 29,000.00
6.0 Restoration of Construction Areas
6.01 Hydro-Seeding/stabilization 7.4 Acres $ 6,000.00 | $ 44,200.00
6.02 8-Ft High Chain Link Fence - 9-Gauge, 2" Steel Mesh Fabric 1,900 Each $ 32.00 | $ 60,800.00 Assumes a 10% Increase to the perimeter
6.03 Pedestrian Gates 3 Each $ 400.00 | $ 1,200.00 Assumed (2) Pedestrian Gate for Each Perimeter Side
6.04 Vehicle Access Gates 2 Each $ 800.00 | $ 1,600.00 Assumed (4) Vehicle Access Gates
6.05 Identification Signage 7 Each $ 100.00 | $ 700.00 Assumed (1) Sign per 300 Liner Ft of Fencing
SUBTOTAL $ 108,500.00
7.0 Professional Services
7.01 Landfill Design, Permitting, Procurement (8% of Capital Costs) 1 Lump Sum $ 361,000.00 | $ 361,000.00
7.02 Construction Management (7% of Capital Costs) 1 Lump Sum $ 316,000.00 | $ 316,000.00
SUBTOTAL $ 677,000.00
* Costs for floodplain armoring assumed to be within range of FS cost estimate TOTAL $ 5,178,716.27
15% Contingency ~ $ 776,807.44
Total Capital Costs = $ 5,956,000.00
Operation & Maintenance Costs = $ 10,000.00 per year (assumed based on experience)
2/9/2014
ARCADIS
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Peterson Puritan Landfill

Nunes Parcel

NP-SO-3 - RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional Controls

2/9/2014
Appendix B Source Area Sed Cost Estimate.xis

Assumptions:
Landfill Cell

Landfill Perimeter

Riverbank and Floodplain Soils

Base Grade

Foundation Layer / Intermediate Cover (36 - Inches)
Geosynthetic Clay Liner (GCL)

Anchor Trench

40-Mil PVC Geomembrance

Geocomposite Drainage Layer

Surface Soils/Protective Layer (24-Inches)

Gravel - Surface Cover

Stormwater Drainage Channels
Rip Rap

274,428
6.3
4,800
46550
1

3448
1000

Square Feet 30,492 Square Yards

Acres
Linear Feet

Square Feet
Acres
Cubic Yards (2' removal depth)
Linear Feet of Riverbank

Cubic Yards
Cubic Yards
Square Feet
Linear Feet
Square Feet
Square Feet
Cubic Yards
Cubic Yards

Square Feet
Tons

ARCADIS

9/10/13 - Increased landfill area based on existing waste extent
Source unclear; appears to be conservative

6/10/13 - Added area outside waste, Pond | peninsula and Pond | sediments
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Present Worth Analysis

NP-SO-2 -RCRA Subtitle D Cap (meeting State Solid Waste ARARs) of
Landfill, Consolidation, and Institutional Controls

Interest rate: 7%

LIFE CYCLE COST

Year Amount Present Worth p/f factor
1 $4,808,000 $ 4,808,000 1.00
2 $ 10,000 $ 9,346 0.935
3 $ 10,000 $ 8,734 0.873
4 $ 10,000 $ 8,163 0.816
5 $ 10,000 $ 7,629 0.763
6 $ 10,000 $ 7,130 0.713
7 $ 10,000 $ 6,663 0.666
8 $ 10,000 $ 6,227 0.623
9 $ 10,000 $ 5,820 0.582
10 $ 10,000 $ 5,439 0.544
11 $ 10,000 $ 5,083 0.508
12 $ 10,000 $ 4,751 0.475
13 $ 10,000 $ 4,440 0.444
14 $ 10,000 $ 4,150 0.415
15 $ 10,000 $ 3,878 0.388
16 $ 10,000 $ 3,624 0.362
17 $ 10,000 $ 3,387 0.339
18 $ 10,000 $ 3,166 0.317
19 $ 10,000 $ 2,959 0.296
20 $ 10,000 $ 2,765 0.277
21 $ 10,000 $ 2,584 0.258
22 $ 10,000 $ 2,415 0.242
23 $ 10,000 $ 2,257 0.226
24 $ 10,000 $ 2,109 0.211
25 $ 10,000 $ 1,971 0.197
26 $ 10,000 $ 1,842 0.184
27 $ 10,000 $ 1,722 0.172
28 $ 10,000 $ 1,609 0.161
29 $ 10,000 $ 1,504 0.150
30 $ 10,000 $ 1,406 0.141
31 $ 10,000 $ 1,314 0.131
PRESENT WORTH: $ 4,932,090

Notes: Capital Cost is Subtitle D Cap Installation + Soil/Sediment Removal
O&M is Cap and Inst. Control maintenance for 30 years (annual cost assumed based
on experience)

Years 2 through 31 include O&M costs



Present Worth Analysis

NP-SO-3 - RCRA Subtitle C Cap of Landfill, Consolidation, and Institutional
Controls

Interest rate: 7%

LIFE CYCLE COST

Year Amount Present Worth p/f factor
$5,956,000 $ 5,956,000 1.00

=

2 $ 10,000 $ 9,346 0.935
3 $ 10,000 $ 8,734 0.873
4 $ 10,000 $ 8,163 0.816
5 $ 10,000 $ 7,629 0.763
6 $ 10,000 $ 7,130 0.713
7 $ 10,000 $ 6,663 0.666
8 $ 10,000 $ 6,227 0.623
9 $ 10,000 $ 5,820 0.582
10 $ 10,000 $ 5,439 0.544
11 $ 10,000 $ 5,083 0.508
12 $ 10,000 $ 4,751 0.475
13 $ 10,000 $ 4,440 0.444
14 $ 10,000 $ 4,150 0.415
15 $ 10,000 $ 3,878 0.388
16 $ 10,000 $ 3,624 0.362
17 $ 10,000 $ 3,387 0.339
18 $ 10,000 $ 3,166 0.317
19 $ 10,000 $ 2,959 0.296
20 $ 10,000 $ 2,765 0.277
21 $ 10,000 $ 2,584 0.258
22 $ 10,000 $ 2,415 0.242
23 $ 10,000 $ 2,257 0.226
24 $ 10,000 $ 2,109 0.211
25 $ 10,000 $ 1,971 0.197
26 $ 10,000 $ 1,842 0.184
27 $ 10,000 $ 1,722 0.172
28 $ 10,000 $ 1,609 0.161
29 $ 10,000 $ 1,504 0.150
30 $ 10,000 $ 1,406 0.141
31 $ 10,000 $ 1,314 0.131
PRESENT WORTH: $ 6,080,090

Notes: Capital Cost is Subtitle C Cap Installation + Soil/Sediment Removal
O&M is Cap and Inst. Control maintenance for 30 years (annual cost assumed based
on experience)

Years 2 through 31 include O&M costs



Peterson Puritan Landfill

Unnamed Island

UI-SO-2 - Remove/Consolidate Surface Waste/Soil (0 to 2 feet) Exceeding PRGs, Geotextile with Riprap where PRG Exceedances Remain, and Institutional Controls

Task # Task QTY UNIT RATE [ COST Assumptions
1.0 Site Preparation
1.01 Mobilization/Demobilization (2% of Captial Costs Excluding O&M) 1 Lump Sum 64,000.00 64,000.00
1.02 Furnish & Install Silt Fence 5,000 Linear Feet 3.00 15,000.00 Assumes a 25% Increase to the perimeter and Maintenance
1.03 Clearing and Grubbing 13 Acre 5,000.00 64,279.16 Includes removal of surficial waste to Nunes Parcel
1.04 Bridge Installation 1 Each 15,000.00 15,000.00
1.05 Bridge Rental 2 Months 42,500.00 85,000.00
1.06 Equipment /Material Staging Areas/Temporary Construction Roads 1 Lump Sum 40,000.00 40,000.00 Costs for Construction Access, Site Logistics, Stockpile Management Areas, Etc.
1.07 Surveying Services 10 Day 2,500.00 25,000.00
SUBTOTAL 308,279.16
2.0 Surface Soil Removal Action
2.01 Furnish & Install Sediment Controls 6,800 Linear Feet 14.00 95,200.00 Controls needed on all sides due to surrounding water bodies
2.02 Excavation of Impacted Soils 41,481 Cubic Yards 22.50 933,333.33
2.03 Transport, Place, and Grade Excavated Soils 41,481 Cubic Yards 15.00 622,222.22 Assumes excavated soils are placed at Nunes Parcel
2.04 Furnish & Install Geotextile 168,000 Square Feet 0.70 117,600.00 Assumes PRGs remain that require capping under 30% of excavated areas
2.05 Rip Rap (furnished and placed/24-inch) 12,444 Cubic Yards 95.00 1,182,222.22 Assumes PRGs remain that require capping under 30% of excavated areas
SUBTOTAL 2,950,577.78
3.0 Restoration of Construction Areas |
3.01 Identification Signage 6 Each | $ 100.00 | $ 600.00 Assumed placed near covered areas
SUBTOTAL $ 600.00
4.0 Professional Services
4.01 Landfill Design, Permitting, Procurement (8% of Capital Costs) 1 Lump Sum $ 261,000.00 261,000.00
4.02 Construction Management (7% of Capital Costs) 1 Lump Sum $ 229,000.00 229,000.00
SUBTOTAL $ 490,000.00
TOTAL $  3,749,456.93
15% Contingency $ 562,418.54
Total Capital Costs = $ 4,311,875.47
Operation & Maintenance Costs = $ 5,000.00 per year (assumed based on experience)
Assumptions:
Surface Soil Area 560000 Square Feet 6/10/13 - Added area based on recreational user PRG exceedances
13 Acres
41481 Cubic Yards (2' removal depth)
3400 Linear Feet of Riverbank 6/10/13 - Added estimated length based on recreational user PRG exceedances
Surface Soil Perimeter 6,800 Linear Feet 6/10/13 - Added estimated length based on recreational user PRG exceedances
Geotextile Cover 168,000 Square Feet - Assume 30% of Excavated Area
2/9/2014

Appendix B Source Area Sed Cost Estimate.xls
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Peterson Puritan Landfill

Unnamed Island

UI-SO-3 - Remove/Consolidate All Waste/Soil Exceeding PRGs

Task # Task QTY UNIT RATE [ COST Assumptions
1.0 Site Preparation
1.01 Mobilization/Demobilization (2% of Captial Costs Excluding O&M) 1 Lump Sum 91,000.00 91,000.00
1.02 Furnish & Install Silt Fence 5,000 Linear Feet 3.00 15,000.00 Assumes a 25% Increase to the perimeter and Maintenance
1.03 Clearing and Grubbing 13 Acre 5,000.00 64,279.16
1.04 Bridge Installation 1 Each 15,000.00 15,000.00
1.05 Bridge Rental 2 Months 42,500.00 85,000.00
1.06 Equipment /Material Staging Areas/Temporary Construction Roads 1 Lump Sum 40,000.00 40,000.00 Costs for Construction Access, Site Logistics, Stockpile Management Areas, Etc.
1.07 Surveying Services 10 Day 2,500.00 25,000.00
SUBTOTAL 335,279.16
2.0 Surface Soil and Waste Removal Action
2.01 Furnish & Install Sediment Controls 6,800 Linear Feet 14.00 95,200.00 Controls needed on all sides due to surrounding water bodies
2.02 Excavation of Impacted Soils 62,222 Cubic Yards 22.50 1,400,000.00 Assumes average depth of 3 ft required to meet PRGs over entire area
2.03 Excavation of Waste 40,000 Cubic Yards 30.00 1,200,000.00 Volume estimate from RI - bulk of waste present below water table
2.04 Temporary Water Treatment Setup and Operation 1 Months 75,000 75,000.00 Intial setup and procurement prorated over the length of operation.
2.05 Transport, Place, and Grade Excavated Soils 62,222 Cubic Yards 15.00 933,333.33 Assumes excavated soils are placed at Nunes Parcel
2.06 Transport, Place, and Grade Excavated Waste 40,000 Cubic Yards 15.00 600,000.00 Assumes excavated waste is placed at Nunes Parcel
SUBTOTAL 4,303,533.33
3.0 Professional Services
3.01 Landfill Design, Permitting, Procurement (8% of Capital Costs) 1 Lump Sum $ 372,000.00 372,000.00
3.02 Construction Management (7% of Capital Costs) 1 Lump Sum $ 325,000.00 325,000.00
SUBTOTAL $ 697,000.00
TOTAL $ 5,335,812.49
15% Contingency $ 800,371.87
Total Capital Costs = $ 6,136,184.36
Operation & Maintenance Costs = $ - per year (all waste/soil above PRGs removed)
Assumptions:
Surface Soil Area 560000 Square Feet 6/10/13 - Added area based on recreational user PRG exceedances
13 Acres
62222 Cubic Yards (3' removal depth)
3400 Linear Feet of Riverbank 6/10/13 - Added estimated length based on recreational user PRG exceedances
Surface Soil Perimeter 6,800 Linear Feet 6/10/13 - Added estimated length based on recreational user PRG exceedances
2/9/2014
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Present Worth Analysis

UI-SO-2 - Remove/Consolidate Surface Waste/Soil (0 to 2 feet) Exceeding
PRGs, Geotextile with Riprap where PRG Exceedances Remain, and
Institutional Controls

Interest rate: 7%

LIFE CYCLE COST

Year Amount Present Worth  p/f factor
1 $4,311,875 $ 4,311,875 1.00
2 $ 5,000 $ 4,673 0.935
3 $ 5,000 $ 4,367 0.873
4 $ 5,000 $ 4,081 0.816
5 $ 5,000 $ 3,814 0.763
6 $ 5,000 $ 3,565 0.713
7 $ 5,000 $ 3,332 0.666
8 $ 5,000 $ 3,114 0.623
9 $ 5,000 $ 2,910 0.582
10 $ 5,000 $ 2,720 0.544
11 $ 5,000 $ 2,542 0.508
12 $ 5,000 $ 2,375 0.475
13 $ 5,000 $ 2,220 0.444
14 $ 5,000 $ 2,075 0.415
15 $ 5,000 $ 1,939 0.388
16 $ 5,000 $ 1,812 0.362
17 $ 5,000 $ 1,694 0.339

18 $ 5,000 $ 1,583 0.317
19 $ 5,000 $ 1,479 0.296
20 $ 5,000 $ 1,383 0.277
21 $ 5,000 $ 1,292 0.258
22 $ 5,000 $ 1,208 0.242
23 $ 5,000 $ 1,129 0.226
24 $ 5,000 $ 1,055 0.211
25 $ 5,000 $ 986 0.197
26 $ 5,000 $ 921 0.184
27 $ 5,000 $ 861 0.172
28 $ 5,000 $ 805 0.161
29 $ 5,000 $ 752 0.150
30 $ 5,000 $ 703 0.141
31 $ 5000 $ 657 0.131
PRESENT WORTH: $ 4,373,921
Notes: Capital Cost is Removal Action and Geotextile Cover

O&M is Cover and Inst. Control maintenance for 30 years (annual cost assumed based
on experience)

Years 2 through 31 include O&M costs



Present Worth Analysis
UI-SO-3 - Remove/Consolidate All Waste/Soil Exceeding PRGs

Interest rate: 7%

LIFE CYCLE COST

Year Amount Present Worth  p/f factor
1 $6,136,184 $ 6,136,184 1.00
2 $ - $ - 0.935
3 $ - $ - 0.873
4 $ - $ - 0.816
5 $ - $ - 0.763
6 $ - $ - 0.713
7 $ - $ - 0.666
8 $ - $ - 0.623
9 $ - $ - 0.582

10 $ - $ - 0.544
11 $ - $ - 0.508
12 $ - $ - 0.475
13 $ - $ - 0.444
14 $ - $ - 0.415
15 $ - $ - 0.388
16 $ - $ - 0.362
17 $ - $ - 0.339
18 $ - $ - 0.317
19 $ - $ - 0.296
20 $ - $ - 0.277
21 $ - $ - 0.258
22 $ - $ - 0.242
23 $ - $ - 0.226
24 $ - $ - 0.211
25 $ - $ - 0.197
26 $ - $ - 0.184
27 $ - $ - 0.172
28 $ - $ - 0.161
29 $ - $ - 0.150
30 $ - $ - 0.141
31 $ - $ - 0.131
PRESENT WORTH: $ 6,136,184

Notes: Capital Cost is Removal Action
No O&M will be needed



Peterson Puritan Landfill

Sediment Removal

SE-2 - Remove/Consolidate Sediment Exceeding PRGs

Task # Task QTY UNIT RATE [ COST Assumptions
1.0 Site Preparation
1.01 Mobilization/Demobilization (2% of Captial Costs Excluding O&M) 1 Lump Sum 121,000.00 121,000.00
1.03 Temporary Dock Structure 1 Each 50,000.00 50,000.00
1.05 Bridge Installation 0 Each 15,000.00 - Bridge setup cost included in Unnamed Island Soil Remedy
1.05 Bridge Rental 1 Months 42,500.00 42,500.00
1.06 Equipment /Material Staging Areas/Temporary Construction Roads 40,000 Square Feet 4.00 160,000.00 Costs for Construction Access, Site Logistics, Stockpile Management Areas, Etc.
SUBTOTAL 373,500.00
2.0 Pond Dredging
2.01 Sediment Dredging 17,315 Cubic Yards 290.00 5,021,296.30 Assume average 2-ft removal
2.02 Sediment Management 17,315 Cubic Yards 5.00 86,574.07 Assumes 24-Inches cover w/ additional material to support positive drainage
2.03 Temporary Water Treatment Setup and Operation 3 Months 75,000 225,000.00 Intial setup and procurement prorated over the length of operation.
2.04 Transport, Place, and Grade Dredged Sediments 17,315 Cubic Yards 25.00 432,870.37 Assumes dredged sediments will be placed and stabilized at Nunes Parcel
SUBTOTAL 5,765,740.74
3.0 Professional Services
3.01 Dredging Design, Permitting, Procurement (8% of Capital Costs)* 1 Lump Sum $ 492,000.00 492,000.00
3.02 Construction Management (7% of Capital Costs) 1 Lump Sum $ 430,000.00 430,000.00
SUBTOTAL 922,000.00
* Includes pre-design extent sampling TOTAL 7,061,240.74
15% Contingency 1,059,186.11
Total Capital Costs = 8,120,426.85
Operation & Maintenance Costs = - per year (all sediment above PRGs removed)
Assumptions:
Pond A 205000 Square Feet
Pond D 18750
Pond E 10000
Ponds | & N managed during Source Area remedies
Total 233750
5.37 Acres
17315 Cubic Yards (Average removal depth of 2 ft)
3/2/2014
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Peterson Puritan Landfill
Sediment Removal

SE-3 - Remove/Consolidate Sediment (1 foot) with Subaqueous Cover where PRG Exceedances Remain, Institutional Controls

Task # Task QTY UNIT RATE | COST Assumptions
1.0 Site Preparation
1.01 Mobilization/Demobilization (2% of Captial Costs Excluding O&M) 1 Lump Sum $ 76,000.00 | $ 76,000.00
1.02 Temporary Dock Structure 1 Each $ 50,000.00 | $ 50,000.00
1.03 Bridge Installation 0 Each $ 15,000.00 | $ - Bridge setup cost included in Unnamed Island Soil Remedy
1.04 Bridge Rental 1 Months $ 42,500.00 | $ 42,500.00
1.05 Equipment /Material Staging Areas/Temporary Construction Roads 40,000 Square Feet | $ 4.00 | $ 160,000.00 Costs for Construction Access, Site Logistics, Stockpile Management Areas, Etc.
SUBTOTAL $ 328,500.00
2.0 Pond Dredging and Subaqueous Cover
2.01 Sediment Dredging 8,657 Cubic Yards | $ 290.00 | $ 2,510,648.15
2.02 Sediment Management 17,315 Cubic Yards | $ 5.00 | $ 86,574.07 Assumes 24-Inches cover w/ additional material to support positive drainage
2.03 Temporary Water Treatment Setup and Operation 2 Months $ 75,000 | $ 150,000.00 Intial setup and procurement prorated over the length of operation.
2.04 Transport, Place, and Grade Dredged Sediments 8,657 Cubic Yards | $ 25.00 | $ 216,435.19 Assumes dredged sediments will be placed and stabilized at Nunes Parcel
2.05 Geotextile Installation 70,125 Square Feet | $ 250 | $ 175,312.50
2.06 Supply and Place Sand Cover 2,597 Cubic Yards | $ 150.00 | $ 389,583.33
SUBTOTAL $ 3,5628,553.24
3.0 Restoration of Construction Areas | I [
3.01 Identification Signage | 6 | Each | $ 100.00 | $ 600.00 Assumed placed around ponds
SUBTOTAL $ 600.00
4.0 Professional Services
4.01 Dredging Design, Permitting, Procurement (8% of Capital Costs)* 1 Lump Sum $ 309,000.00 | $ 309,000.00
4.02 Construction Management (7% of Capital Costs) 1 Lump Sum $ 271,000.00 | $ 271,000.00
SUBTOTAL $ 580,000.00
* Includes pre-design extent sampling TOTAL $ 4,437,653.24
15% Contingency $ 665,647.99
Total Capital Costs = $ 5,103,301.23
Operation & Maintenance Costs = $ 50,000.00 per year (assumed based on experience)

Assumptions:

Pond A 205000 Square Feet
Pond D 18750
Pond E 10000
Ponds | & N managed during Source Area remedies
Total 233750

5.37 Acres
8657 Cubic Yards (1' removal depth)
70125 Square feet of Sediment Cover (assumes 30% coverage)
2,597 Cubic Yards of sediment Cover (assumes 30% coverage)

Operations and Maintenance

Cover Monitoring Event (during first 5-yr review) $ 105,000 Assumed
Periodic Replenishment  $50,000/yr  Annual maintenance unlikely to be required, but episodic
repleneshment may be needed following heavy storms.
Current observations of pond do not indicate scouring is
occurring within ponds.

3/2/2014
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Peterson Puritan Landfill

Sediment Removal

SE-4 - Subaqueous Cover (No Sediment Removal) with Institutional Controls

Task # Task QTY UNIT RATE [ COST Assumptions
1.0 Site Preparation
1.01 Mobilization/Demobilization (2% of Captial Costs Excluding O&M) 1 Lump Sum 43,000.00 | $ 43,000.00
1.02 Temporary Dock Structure 1 Each 50,000.00 | $ 50,000.00
1.03 Bridge Installation 0 Each 15,000.00 | $ - Bridge setup cost included in Unnamed Island Soil Remedy
1.04 Bridge Rental 1 Months 42,500.00 42,500.00
1.05 Equipment /Material Staging Areas/Temporary Construction Roads 40,000 Square Feet 4.00 160,000.00 Costs for Construction Access, Site Logistics, Stockpile Management Areas, Etc.
SUBTOTAL 295,500.00
2.0 Subaqueous Cover
2.01 Geotextile Installation 233,750 Square Feet | $ 2.50 584,375.00
2.02 Supply and Place Sand Cover 8,657 Cubic Yards | $ 150.00 1,298,611.11
SUBTOTAL 1,882,986.11
3.0 Restoration of Construction Areas | |
3.01 Identification Signage 6 | Each | $ 100.00 | $ 600.00 Assumed placed around ponds
SUBTOTAL $ 600.00
4.0 Professional Services
4.01 Dredging Design, Permitting, Procurement (8% of Capital Costs) 1 Lump Sum $ 175,000.00 175,000.00
4.02 Construction Management (7% of Capital Costs) 1 Lump Sum $ 153,000.00 153,000.00
SUBTOTAL $ 328,000.00
TOTAL $ 2,507,086.11
15% Contingency $ 376,062.92
Total Capital Costs = $ 2,883,149.03
Operation & Maintenance Costs = $ 50,000.00 per year (assumed based on experience)
Assumptions:
Pond A 205000 Square Feet
Pond D 18750
Pond E 10000
Ponds | & N managed during Source Area remedies
Total 233750
5.37 Acres
8657 Cubic Yards (for 1' cover material)
Operations and Maintenance
Cover Monitoring Event (5 yr review) $ 105,000
Periodic Replenishment  $50,000/yr  Annual maintenance unlikely to be required, but episodic
repleneshment may be needed following heavy storms.
Current observations of pond do not indicate scouring is
occurring within ponds.
2/9/2014
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Present Worth Analysis
SE-2 - Remove/Consolidate Sediment Exceeding PRGs
Interest rate: 7%

LIFE CYCLE COST

Year Amount Present Worth  p/f factor
1 $8,120427 $ 8,120,427 1.00
2 $ - $ - 0.935
3 $ - $ - 0.873
4 $ - $ - 0.816
5 $ - $ - 0.763
6 $ - $ - 0.713
7 $ - $ - 0.666
8 $ - $ - 0.623
9 $ - $ - 0.582

10 $ - $ - 0.544
11 $ - $ - 0.508
12 $ - $ - 0.475
13 $ - $ - 0.444
14 $ - $ - 0.415
15 $ - $ - 0.388
16 $ - $ - 0.362
17 $ - $ - 0.339
18 $ - $ - 0.317
19 $ - $ - 0.296
20 $ - $ - 0.277
21 $ - $ - 0.258
22 $ - $ - 0.242
23 $ - $ - 0.226
24 $ - $ - 0.211
25 $ - $ - 0.197
26 $ - $ - 0.184
27 $ - $ - 0.172
28 $ - $ - 0.161
29 $ - $ - 0.150
30 $ - $ - 0.141
31 $ - $ - 0.131
PRESENT WORTH: $ 8,120,427

Notes: Capital Cost is Removal Action
No O&M will be needed



Present Worth Analysis

SE-3 - Remove/Consolidate Sediment (1 foot) with Subaqueous Cover where
PRG Exceedances Remain, Institutional Controls

Interest rate: 7%

LIFE CYCLE COST

Year Amount Present Worth  p/f factor
1 $5,103,301 $ 5,103,301 1.00
2 $ 50,000 $ 46,729 0.935
3 $ 50,000 $ 43,672 0.873
4 $ 50,000 $ 40,815 0.816
5 $ 155,000 $ 118,249 0.763
6 $ 50,000 $ 35,649 0.713
7 $ 50,000 $ 33,317 0.666
8 $ 50,000 $ 31,137 0.623
9 $ 50,000 $ 29,100 0.582
10 $ 50,000 $ 27,197 0.544
11 $ 50,000 $ 25,417 0.508
12 $ 50,000 $ 23,755 0.475
13 $ 50,000 $ 22,201 0.444
14 $ 50,000 $ 20,748 0.415
15 $ 50,000 $ 19,391 0.388
16 $ 50,000 $ 18,122 0.362
17 $ 50,000 $ 16,937 0.339
18 $ 50,000 $ 15,829 0.317
19 $ 50,000 $ 14,793 0.296
20 $ 50,000 $ 13,825 0.277
21 $ 50,000 $ 12,921 0.258
22 $ 50,000 $ 12,076 0.242
23 $ 50,000 $ 11,286 0.226
24 $ 50,000 $ 10,547 0.211
25 $ 50,000 $ 9,857 0.197
26 $ 50,000 $ 9,212 0.184
27 $ 50,000 $ 8,610 0.172
28 $ 50,000 $ 8,047 0.161
29 $ 50,000 $ 7,520 0.150
30 $ 50,000 $ 7,028 0.141
31 $ 50,000 $ 6,568 0.131
PRESENT WORTH: $ 5,803,857

Notes: Capital Cost is Removal Action and Subaqueous Cover
O&M is Cover and Inst. Control maintenance for 30 years
Years 2 through 31 include O&M costs

Year 5 includes an additional cover evaluation study



Present Worth Analysis
SE-4 - Subaqueous Cover (No Sediment Removal) with Institutional Controls

Interest rate: 7%

LIFE CYCLE COST

Year Amount Present Worth  p/f factor
1 $2,883,149 $ 2,883,149 1.00
2 $ 50,000 $ 46,729 0.935
3 $ 50,000 $ 43,672 0.873
4 $ 50,000 $ 40,815 0.816
5 $ 155,000 $ 118,249 0.763
6 $ 50,000 $ 35,649 0.713
7 $ 50,000 $ 33,317 0.666
8 $ 50,000 $ 31,137 0.623
9 $ 50,000 $ 29,100 0.582
10 $ 50,000 $ 27,197 0.544
11 $ 50,000 $ 25,417 0.508
12 $ 50,000 $ 23,755 0.475
13 $ 50,000 $ 22,201 0.444
14 $ 50,000 $ 20,748 0.415
15 $ 50,000 $ 19,391 0.388
16 $ 50,000 $ 18,122 0.362
17 $ 50,000 $ 16,937 0.339

18 $ 50,000 $ 15,829 0.317
19 $ 50,000 $ 14,793 0.296
20 $ 50,000 $ 13,825 0.277
21 $ 50,000 $ 12,921 0.258
22 $ 50,000 $ 12,076 0.242
23 $ 50,000 $ 11,286 0.226
24 $ 50,000 $ 10,547 0.211
25 $ 50,000 $ 9,857 0.197
26 $ 50,000 $ 9,212 0.184
27 $ 50,000 $ 8,610 0.172
28 $ 50,000 $ 8,047 0.161
29 $ 50,000 $ 7,520 0.150
30 $ 50,000 $ 7,028 0.141
31 $ 50,000 $ 6,568 0.131
PRESENT WORTH: $ 3,583,705
Notes: Capital Cost is Subaqueous Cover Installation and Inst. Control

0O&M is Cover and Inst. Control maintenance for 30 years
Years 2 through 31 include O&M costs

Year 5 includes an additional cover evaluation study



APPENDIX C

HUMAN HEALTH RISK REFINEMENT AND PRG DEVELOPMENT



APPENDIX C.1

HUMAN HEALTH RISK REFINEMENT:
LEAD MODELING FOR OU2



1.0 Introduction

As requested by the United States Environmental Protection Agency (USEPA), this technical
memorandum presents an evaluation of potential risks associated with exposure of human
receptors to lead in site-related media at the Peterson Puritan Operable Unit 2 (OU2) Superfund
Site located in Cumberland and Lincoln, Rhode Island. This technical memorandum is included
as Appendix C to the Draft Feasibility Study.

Lead was identified as a constituent of potential concern (COPC) in the HHRA (ARCADIS,
2009) for the following subareas and media:

» Site-wide surface soil (excluding Nunes Parcel and wetlands)
¢ Nunes Parcel surface soil

¢ Nunes Parcel subsurface soil

e Site-wide sediments

e Wetland sediments

» Site-wide groundwater

e Leachate

e Fish (fillet) tissue

As requested by the USEPA, the lead evaluation consists of a separate evaluation for each
subarea of the site and each exposure scenario previously evaluated in the HHRA (ARCADIS,
2009).  Although lead was identified as a COPC in leachate, this exposure pathway isnot
quantitatively evaluated because uncertainty in assigning a dermal absorption fraction for lead
precludes quantification of potential risks associated with the dermal exposure route (USEPA,
2003a; 2004; 2007).

2.0 Methodology

Risks associated with exposure to lead in various site-related media were evaluated using
USEPA’s lead models — the Adult Lead Model (ALM) and the IEUBK Model for Lead in
Children (USEPA, 1994a; 2003a). Specifically, the ALM was used to evaluate potential lead
risks for non-residential scenarios, and the [EUBK Model was used to evaluate potential lead
risks for residential scenarios (i.e., children ages 0 to 84 months of age). Parameter values used
in the ALM and IEUBK are largely based on the USEPA’s recommended default values and were
previously approved by the USEPA on May 13, 2008. The dose equations and modeling
approaches are consistent with USEPA guidance (1994a; 2003a; 2007).

Incidental ingestion of lead in soil is generally the primary exposure pathway of concern for risk
assessments. However, the models can also quantify cumulative doses and risk attributed to other
sources of exposure, such as drinking water, diet, lead-based paint, and air emissions. Because
lead is ubiquitous in the environment, predicted blood lead levels (PbB) associated with exposure
to site-related sources of lead are added to an assumed age-specific baseline PbB that reflects
exposure to non-site-related sources of lead. Forty-one different exposure scenarios (current and
future) were evaluated using the ALM, including exposure of recreational users (adults and older
children, age 6 to 12 years), commercial workers, construction workers, adolescent trespassers
(age 9 to 18 years), and adult anglers. Four exposure scenarios were evaluated using the IEUBK
Model: exposure of residential young children to site-wide groundwater, exposure of young
children to fish tissue, exposure of residential young children to soil and groundwater at Nunes
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Parcel, and exposure of residential young children to soil and groundwater at the Rhode Island
Department of Environmental Management (RIDEM) Soil Removal Area.

In both the ALM and IEUBK Model, potential health risks associated with lead exposure are
evaluated by comparing the e stimated PbB to the target PbB of 10 m icrograms per deciliter
(ug/dL) (Centers for Disease Control [CDC], 1991). The target PbB is based on potentially
adverse neurological effects in children (CDC, 1991). Therefore, lead risk is evaluated based on
the probability that PbB among a receptor population will exceed 10 ug/dL. This is sometimes
referred to as the “P 10 statistic.” Consistent with USEPA guidance (USEPA, 1994a; 2003b), this
lead evaluation focuses on determining if P10 equals or exceeds 5 percent, which is equivalent to

calculating the 95" percentile of the probability distribution of PbB among a receptor population.

The USEPA employs a simplifying assumption in both models to estimate the probability
distribution of PbBs. Each model first generates a point estimate of the central tendency of the
PbB distribution, and it is assumed that the value represents the geometric mean PbB among a
receptor population that is exposed to the same Ilevels of lead in the environment.
Epidemiological data on PbBs among various populations suggests that the distribution is roughly
lognormal in shape (USEPA, 1994b). The USEPA applies the assumption of lognormality to
both models using the following equation:

PbB,,, PbB,, x GSD"*

PbBgys = 95t percentile of the distribution of PbBs (ug/dL)
PbBgy = geometric mean (or 50" percentile) of the lognormal distribution of PbBs (ug/dL)
GSD = geometric standard deviation of the lognormal distribution of PbBs (unitless)

3.0 Adult Lead Model for Non-Residential Receptor Populations

The USEPA’s ALM is used to evaluate risks to non-residential receptor populations (USEPA,
2007). The following equation is used in the ALM to estimate quasi-steady state PbBs:

PbB,, PbB, + PbS x BKSF x IRx AF x EF
AT
PbBgy = geometric mean (or 50" percentile) of the lognormal distribution of PbBs in adult
workers (ug/dL)

PbB, = baseline PbB due to exposure to non-site-related sources of lead (ug/dL)
PbS = soil lead concentration (milligrams per kilogram [mg/kg])
BKSF = biokinetic slope factor (ug/dL per micrograms per day)
IR = soil ingestion rate (grams per day [g/day])
AF = gastrointestinal absorption fraction for lead in soil (unitless)
EF = exposure frequency (days per year)
AT = averaging time (years)

The receptor of concern in the ALM is the fetus of an adult worker. The USEPA assumes a linear
relationship between PbB in the adult woman and the fetus. Therefore, the geometric mean PbB
in the fetus is equal to PbBgy multiplied by a constant, R. USEPA guidance (2003b) indicates
that because the IEUBK Model is limited to 0 to 84 months, the ALM may also be used to assess
older children and adolescents with appropriate adjustments. Per the USEPA’s request, a time-
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weighted approach was used to evaluate potential risks for recreational users and trespassers
consistent with USEPA guidance (2003b).

3.1 Adult Lead Model Parameter Values

Table la presents the cen tral tendency parameter values used to e valuate lead risks forth e
following receptors:

e Current and future commercial worker (risks presented in Table 1b)

e Future construction worker (risks presented in Table 1c¢)

e Current and future adult recreational user (risks presented in Table 1d)

e Current and future older child recreational user (risks presented in Table 1e)
e Current adolescent trespasser (risks presented in Table 1)

e Current and future adult angler (risks presented in Table 1g)

Baseline Blood I.ead Concentration (PbB,)

The baseline PbB is intended to represent the best estimate of a reasonable central value of PbB
in women of child-bearing age who are not exposed to lead-contaminated non-residential soil or
dust at the site. The USEPA (2003b) recommends a range of baseline concentrations (1.7 to 2.2
ng/dL) based on national survey data for women from different demographic groups defined by
geographic region, ethnicity, and race. Per the USEPA’s request, a baseline value of 1.9 pg/dL
was used in the ALM, which represents non-Hispanic white populations from the Northeast
Region (USEPA, 2002a).

Geometric Standard Deviation

The USEPA recommends a range of geometric standard deviations (GSDs) that may be used in
the ALM Model, depending on site-specific demographics and the characteristics of the receptor
population (USEPA, 2003b). Higher GSD values imply greater variability in PbBs and will
result in a higher probability of exceeding the target PbB of 10 pg/dL. Per the USEPA’s request,
a GSD of 2.01 was used in this lead evaluation to reflect a non-Hispanic white population from
the Northeast (USEPA, 2002a).

Biokinetic Slope Factor

The Biokinetic Slope Factor (BKSF) represents the increase in typical adult PbB due to average
daily lead uptake. The USEPA (2003b) recommends a default value of 0.4 pg lead/dL blood per
ug lead absorbed per day for the BKSF. This value is based on empirical data on the relationship
between tap-water lead concentrations and PbBs for a sample group of adult males. This default
value was used for all exposure pathways in this evaluation.

Soil Ingestion Rate (IRy)

Consistent with USEPA guidance (2003a; 2007), a soil ingestion rate of 50 mg/day was used to
evaluate potential risks forthe commercial worker, adult recreational user,
older child recreational user, and adolescent trespasser. This value represents the central
tendency ingestion rate for soil non-contact-intensive activities (including soil-derived indoor
dust) (USEPA, 2007). A soil ingestion rate of 100 mg/day was used for the construction worker,
which represents the central tendency ingestion rate for soil contact-intensive activities. This is a
refinement from the ingestion rate used in the BHHRA (330 mg/kg) based on frequent questions
on the ALM (USEPA, 2007).
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Exposure Frequency and Averaging Time

Exposure frequencies used in this lead evaluation were consistent with values used in the HHRA
(ARCADIS, 2009). Consistent with USEPA guidance (2003b), a time-weighted average
approach was used to evaluate potential risks for recreational users and trespassers.

Lead Absorption Fraction

This evaluation used a lead absorption fraction of 0.12, which is the default value recommended
by the USEPA (2003b). This value is based on experimental studies of the bioavailability of
ingested lead in adults with considerations for the following three major sources of variability: 1)
effect of food on lead bioavailability, 2) nonlinearity in PbB, and 3) effect ofl ead form and
particle size on bioavailability. The value assumes the a relative bioavailability of 0.6 for lead in
site-related media as compared to soluble lead, and also assumes an absorption fraction (AF) of
0.2 for soluble lead. Thus, the final AF is 0.12 (i.e., AF =0.6 x 0.2 =0.12).

Fetal/Maternal Blood Lead Concentration (R g ymaernal)

This evaluation used a fetal/maternal blood lead ratio of 0.9 for adult receptors, which is the

default value recommended by the USEPA (2003b) based on studies that have e xplored the

relationship between umbilical cord and maternal PbBs. Because the older child recreational user
and adolescent trespasser are not of child-bearing age, the fetal/maternal PbB ratio for these
receptors was set equal to 1.

Fish Ingestion Rate

For the adult angler scenario, it was assumed that site-related lead exposure is restricted to fish
consumption. The lead evaluation used the same Central Tendency Exposure fish ingestion rate
(8.9 g/day) as was used in the HHRA (ARCADIS, 2009). This value represents the 50
percentile for fish-consuming anglers in Maine from Ebert et al. 