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EXECUTIVE SUMMARY

The United States Environmental Protection Agency (EPA) is proposing to implement a cleanup
action to address sediment and floodplain soils contaminated with polychlorinated biphenyls
(PCBs), among other hazardous substances, pollutants, and contaminants at the Lower
Neponset River Superfund Site (Site). The reasons for this cleanup, along with the cleanup
alternatives, are summarized in this report called an Engineering Evaluation/Cost Analysis
(EE/CA).

History of the Lower Neponset River Superfund Site

The Lower Neponset River Superfund Site was added to the National Priorities List (NPL) on
March 16, 2022, and is currently identified by the EPA as a 3.7-mile stretch of the Neponset
River. The Site begins at the point where it merges with the Mother Brook (a tributary to the
Neponset River located upstream of Dana Avenue in Hyde Park), extends downstream through
City of Boston neighborhoods of Hyde Park, Mattapan, Dorchester, and the Town of Milton, and
ends at the Walter Baker Chocolate Dam (located upstream of Adams Street in
Dorchester/Milton).

The Neponset River, like most urban rivers in the Northeast, has a long industrial history.
Industrialization and subsequent urbanization began in the Neponset River Basin as early as the
1630s. By the mid-1700s, the Neponset River drained one of the most heavily industrialized
drainage basins in the United States, draining parts of, and areas adjacent to, the city of Boston.
Recognized as the second watershed to be industrialized in the United States, the Neponset
River has a complex history of contamination from both point and non-point sources. Used
historically for hydro-powered factories, the Neponset River has been home to countless
industrial land use ventures, most if not all of which likely had outflow and discharge pipes
pumping industrial waste directly into the river.

Why Cleanup is Needed at this Site

The section of the Lower Neponset River Superfund Site that is the subject of this EE/CA is
identified as the “Phase 1 Reach,” which flows from the confluence of the Neponset River and
the Mother Brook, located in the Boston neighborhood of Hyde Park, downstream
approximately one mile to the Tileston and Hollingsworth (T&H) Dam. Identified contaminants
present within the Phase 1 Reach include PCBs, metals, volatile organic compounds (VOCs),
semi-volatile organic compounds (SVOCs), pesticides, dioxins, and furans. PCBs are the primary
contaminant of concern (COC) based on the extent and level of risk associated with the PCBs
within the Phase 1 Reach.




Final Engineering Evaluation/Cost Analysis
Phase 1 Reach - Lower Neponset River Superfund Site

Risk evaluations were conducted to justify a removal action and identify current or potential
exposures that could be mitigated by the implementation of a Non-Time-Critical Removal Action
(NTCRA). An evaluation of human health and ecological risks associated with PCBs in sediment
and floodplain soil at the Site were documented in a streamlined risk evaluation and two
technical memorandums, respectively. The risk evaluations determined that the concentrations
of PCBs within the Phase 1 Reach pose significant risk to public health, welfare, and the
environment under current conditions. The Phase 1 data and sediment stability analysis support
the hypothesis that PCBs and other contaminants in sediment are mobilizing downstream
during normal and high flow conditions. Additionally, highly contaminated depositional source
areas have the potential to become fully entrained if the T&H Dam fails, resulting in a
catastrophic and uncontrolled release of contaminated sediment downstream.

Non-Time-Critical Removal Action

EPA is using its authority to perform a type of cleanup, called a NTCRA, as an early action to
advance the cleanup at the Site substantially at this time. The use of a NTCRA is authorized
under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
(popularly known as “Superfund”) and regulations issued under the statute entitled the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). In February of 2023,
the Remedial Investigation (RI) began. However, based upon prior investigations conducted by
the EPA and the Massachusetts Department of Environmental Protection (MassDEP), EPA
determined there has been, and continues to be, a release into the environment of hazardous
substances that may present an imminent and substantial danger to public health or welfare.

Accordingly, on April 10, 2023, EPA — Region 1 (New England) received approval to perform an
EE/CA, which is required pursuant to Section 300.415(b)(4)(i) of the NCP (40 Code of Federal
Regulations [CFR] 300.415(b)(4)(i)) for all NTCRAs. A copy of this approval is located in Appendix
A. Early actions are encouraged as part of an overall site strategy, and are expected to achieve
significant risk reduction, to address immediate risks to human health and the environment,
and/or to control migration of contamination, and are, by definition, selected before completion
of the Remedial Investigation and Feasibility Study (RI/FS) for the site (EPA, 2019).

As further described below, this EE/CA identifies and evaluates removal action alternatives
(RAAs) and recommends a cleanup approach to be implemented in the NTCRA. The NTCRA is
expected to be a complimentary part of the overall comprehensive remedial action (site
cleanup), and the alternatives considered here are all consistent with, and would not conflict
with, any reasonably anticipated future remedial action at the Site.
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Removal Action Objectives

The EE/CA identifies the Removal Action Objectives (RAOs) for the NTCRA, which are listed

below:

RAO 1- Sediment: Reduce risk to human health from PCBs and other contaminants of
potential concern (COPCs) in sediment, including reducing the residential and
recreational receptor’s unacceptable cancer and non-cancer risks pertaining to direct
contact with PCBs.

RAO 2- Sediment: Reduce ecological risk from PCBs and other COPCs in sediment,
including reducing the unacceptable risk to aquatic and terrestrial ecological receptors
due to PCB exposure.

RAO 3 - Floodplain Soil: Reduce risk to human health from PCBs and other COPCs in
floodplain soil, including reducing the residential and recreational receptor’s
unacceptable cancer and non-cancer risks pertaining to direct contact with PCBs.

RAO 4 - Floodplain Soil: Reduce ecological risk from PCBs and other COPCs in floodplain
soil, including reducing the unacceptable risk to aquatic and terrestrial ecological
receptors due to PCB exposure.

RAO 5 - Sediment and Floodplain Soil: Remove the potential for an uncontrolled
release of contaminated sediment and eroding floodplain soils in the event of dam
failure.

RAO 6 - Sediment and Floodplain Soil: Prevent the transport of PCBs to both
remediated and unremediated areas.

Removal Action Alternatives Evaluated in the EE/CA

RAA-1: No Action

RAA-1is a “No Action” alternative, which is included as a baseline for comparison purposes.

RAA-2: PCB Hotspot removal and temporary containment

RAA-2 will include the following activities:

Removing sediment in the T&H Dam impoundment and former Lewis Chemical facility
depositional area, which contain highly contaminated source material that is continuing
to migrate downstream. Pre-design investigations may be necessary to clarify the extent
of contamination.

Removing sediment throughout the remainder of the Phase 1 Reach exceeding the RAA-
2 cleanup level of 100 milligrams per kilogram (mg/kg) to the maximum dredge depth.
For the purpose of this EE/CA, PCB-contaminated sediment and floodplain soil exceeding
100 mg/kg is considered principal threat waste (PTW). Pre-design investigations may be
necessary to clarify the extent of PTW.
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= Constructing interim sediment caps over remaining contamination where PCBs exceed
the RAA-2 cleanup level of 100 mg/kg and extend below the maximum dredge depth.

= Removing floodplain soil exceeding the RAA-2 cleanup level of 100 mg/kg.

= Backfilling as necessary to stabilize the riverbed, adjacent floodplain soils, and impacted
abutting structures.

= Conveying removed sediment and floodplain soil to a dedicated processing area.
= Dewatering sediment and floodplain soil (as necessary).

= Transporting and disposing the dewatered sediment and soil off-site.

= Restoring and stabilizing the impacted channel and floodplain soils.

= Restoring access, staging, and processing areas.

= Monitoring and maintenance.

= |Implementing Institutional Controls (ICs) as appropriate.

RAA-2 will remove approximately 22,900 cubic yards (34,400 tons) of PCB-contaminated
sediment and soil from the Site, which will be shipped off-site for disposal. To prepare the areas
for excavation, it is anticipated that at least 820 linear feet of the floodplain may require
vegetation and tree removal. Shipping this material off site will result in an estimated 1,145
truckloads of material to be transported off site. A traffic control plan would be developed and
implemented to manage the truck traffic and any damage to public roads would be repaired.

The approximate cost of this proposed cleanup plan is $29.9 million. The cleanup is estimated to
take approximately two years and nine months to complete (this includes two mobilization and
restoration seasons to accommodate suitable dredging weather and replanting windows).
Figure 7 and Figure 8, respectively, illustrate the sediment and soil removal areas included in
RAA-2.

RAA-3: Targeted removal, temporary containment, and dam removal
RAA-3 includes the following activities:

=  Removing sediment in the T&H Dam impoundment and former Lewis Chemical facility
depositional area, which contain highly contaminated source material that is continuing
to migrate downstream. Pre-design investigations may be necessary to clarify the extent
of contamination.

= Removing sediment throughout the remainder of the Phase 1 Reach exceeding the RAA-
3 cleanup level of 14 mg/kg to the maximum dredge depth. Pre-design investigations
may be necessary to clarify the extent of contamination.
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= Constructing interim sediment caps over remaining contamination where PCBs exceed
the RAA-3 cleanup level of 14 mg/kg and extend below the maximum dredge depth.

= Removing floodplain soil exceeding the RAA-3 cleanup level of 14 mg/kg.

= Removing additional sediment and underlying dense riverbed soil immediately upstream
of the T&H Dam as necessary to establish a 10-foot horizontal to 1-foot vertical grade in
the riverbed in advance of removing the T&H Dam.

= Backfilling as necessary to stabilize the riverbed, adjacent floodplain soils, impacted
abutting structures, and minimize surface water elevation changes.

= Conveying removed sediment and floodplain soil to a dedicated processing area.
= Dewatering sediment and excavated floodplain soil (as necessary).

= Transporting and disposing the dewatered sediment and soil off-site.

= Removing the T&H Dam.

= Restoring and stabilizing the impacted channel and floodplain soils.

= Restoring access, staging, and processing areas.

= Monitoring and maintenance.

= |mplementing ICs as appropriate.

RAA-3 will remove approximately 31,000 cubic yards (46,500 tons) of PCB-contaminated
sediment and soil from the Site, which will be shipped off-site for disposal. To prepare the areas
for excavation, it is anticipated that approximately 1,979 linear feet of the floodplain may
require vegetation and tree removal. Shipping this material off site will result in an estimated
1,550 truckloads of material to be transported off site. A traffic control plan would be developed
and implemented to manage the truck traffic and any damage to public roads would be
repaired.

The approximate cost of this proposed cleanup plan is $41.3 million. The cleanup is estimated to
take approximately two years and 10 months to complete (this includes two mobilization and
restoration seasons to accommodate suitable dredging weather and replanting windows).
Figure 9 and Figure 10, respectively, illustrate the sediment and soil removal areas included in
RAA-3.

RAA-4: Comprehensive removal, permanent in situ amendment cap, and dam removal (EPA’s
Recommended Alternative)

RAA-4 includes the following activities:

= Removing sediment in the T&H Dam impoundment and former Lewis Chemical facility
depositional area, which contain highly contaminated source material that is continuing




Final Engineering Evaluation/Cost Analysis
Phase 1 Reach - Lower Neponset River Superfund Site

to migrate downstream. Pre-design investigations may be necessary to clarify the extent
of contamination.

= Removing the top three feet of remaining sediment over the full length of the Phase 1
Reach, which will address accessible sediment exceeding the RAA-4 cleanup level of 1
mg/kg.

= Removing additional sediment and underlying dense riverbed soil immediately upstream
of the T&H Dam as necessary to establish a 10-foot horizontal to 1-foot vertical grade in
the riverbed in advance of removing the T&H Dam.

= Constructing a permanent cap with an in situ amendment over the full length of the
Phase 1 Reach.

= Backfilling of the full length of the Phase 1 Reach to stabilize the riverbed, adjacent
floodplain soils, impacted abutting structures, minimize surface water elevation changes,
and provide ecological habitat.

= Removing floodplain soil exceeding the RAA-4 cleanup level of 1 mg/kg.

= Conveying removed sediment and floodplain soil to a dedicated processing area.
= Dewatering sediment and excavated floodplain soil (as necessary).

= Transporting and disposing the dewatered sediment and soil off-site.

= Removing the T&H Dam.

= Restoring and stabilizing the impacted channel and floodplain soils.

= Restoring access, staging, and processing areas.

= Monitoring and maintenance.

= |mplementing ICs as appropriate.

RAA-4 will remove approximately 56,000 cubic yards (84,000 tons) of PCB-contaminated
sediment and soil from the Site, which will be shipped off-site for disposal. To prepare the areas
for excavation, it is anticipated that approximately 7,722 linear feet of the floodplain may
require vegetation and tree removal. Shipping this material off site will result in an estimated
2,800 truckloads of material to be transported off site. A traffic control plan would be developed
and implemented to manage the truck traffic and any damage to public roads would be
repaired.

The approximate cost of this proposed cleanup plan is $78.4 million. The cleanup is estimated to
take approximately three years and 10 months to complete (this includes three mobilization and
restoration seasons to accommodate suitable dredging weather and replanting windows).
Figure 11 and Figure 13, respectively, illustrate the sediment and soil removal areas included in
RAA-4,
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Comparative Analysis of the Alternatives

A comparison of the removal action alternatives, based on their effectiveness, implementability,
and costs, and the reasons for recommending RAA-4 are summarized below.

RAA-1 (i.e., “No Action”) incorporates no cleanup activities and would not meet the established
RAOs. Existing risks to human health and the environment from the presence of contaminants
would remain. RAA-2 and RAA-3 would reduce existing risk to human health and the
environment, including to the most highly contaminated sediment and floodplain soil, but
would not achieve all RAOs. RAA-3 has a greater degree of protectiveness compared to RAA-2
because it includes removal and capping of contaminated material to a more protective cleanup
level and includes the removal of the T&H Dam, which would allow removal of potential
contaminated sediment under the dam foundation and eliminate the risk of an uncontrolled
release of contaminated media from potential dam failure. RAA-4 provides significantly greater
long-term protectiveness, as it would include removal of PCB-contaminated sediment to levels
within EPA’s acceptable risk range for cancer and non-cancer effects for the direct contact
exposure pathway, and it includes removal of the T&H Dam. RAA-4 would achieve all RAOs for
this project.

The short-term effectiveness of RAAs 2, 3, and 4 would be similar in scope, including worker
safety risk and construction-type impacts on the local community, but would have different
durations. RAA-4 would have the longest construction duration because of the greater amount
of material to be removed, dewatered, and transported offsite. However, while additional
dredging and floodplain soil removal will likely be required in a future remedial action under
RAAs 2 and 3, such future actions are less likely to be necessary under RAA-4. Additionally, RAA-
4 will break the contaminant exposure pathway entirely to aquatic and terrestrial species.
Therefore, the additional short-term impacts from future remedial action, when considered in
combination with short-term impacts from RAA-2 or RAA-3 would likely be more significant than
the short-term impacts from RAA-4.

RAAs 2, 3, and 4 can all be implemented with existing technologies and equipment that are
typically used for dredging, excavating, and dewatering of contaminated sediment and soil.
RAA-2 is considered more implementable because it does not include dam removal work. Dam
removal work under RAAs 3 and 4 can be implemented using cranes positioned on the south
riverbank and a barge and demolition equipment in the river. One potential challenge to
implementation for RAAs 2, 3, and 4 may be access to the Phase 1 Reach and use of abutting
properties for performing removal activities. Because additional dredging and soil removal
activities will likely be necessary in a future remedial action under RAAs 2 and 3, overall
implementation challenges during the life of the remediation project, including access
challenges, may be greater under those alternatives.
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RAA-4 ($78.4 million) is the most expensive alternative. RAA-3 ($41 million) is the second most
expensive, and RAA-2 ($29.9 million) is the least expensive alternative other than RAA-1 ($0).
However, because additional dredging and floodplain soil removal activities will likely be
necessary under RAAs 2 and 3, and may not be necessary under RAA-4, RAA-4 is likely to be the
most cost-effective alternative.

Based on the comparative analysis summarized above and detailed in the EE/CA, EPA
recommends RAA-4 as the preferred removal action for the NTCRA.

Proposed Determinations

EPA is specifically asking for public comment on the following proposed findings and
determinations.

Impacts to Wetlands/Waterways and Floodplains

Section 404 of the Clean Water Act, federal regulations at 44 CFR Part 9, implementing
requirements under Executive Orders 11990 (Protection of Wetlands) and 11988 (Floodplain
Management) require a determination that there is no practicable alternative to taking federal
actions affecting federal jurisdictional wetlands/aquatic habitats and floodplains. Section 404 of
the Clean Water Act requires a determination, when circumstances necessitate, that there is no
practicable alternative to taking federal actions in waters of the United States, including
wetlands, and that EPA’s recommended removal action is the “Least Environmentally Damaging
Practicable Alternative.” Should there be no alternative that can avoid taking an action, the
federal actions should minimize the destruction, loss, or degradation of these resources and
preserve and enhance their natural and beneficial values. EPA has made, and is requesting
public comment on, the following determinations:

= The proposed cleanup will result in the occupancy or modification of wetlands and the
100- and 500-year floodplain.

= Because significant levels of contamination exist in sediments and soil within cleanup
areas, there is no practicable alternative to occupancy and modification of floodplains
and wetlands and there is no practicable alternative to conducing work in these
wetlands or in the river.

= RAA-4 removal activities that impact waterways and wetlands are the least
environmentally damaging practicable alternative due to the harmful impacts from
contamination present in the aquatic environment and when taking into consideration
the potential impacts of additional future response actions in the Phase 1 Reach that
may be selected as part of a future remedial action.

Site cleanup activities will be designed and implemented to minimize the destruction, loss, or
degradation of these onsite wetlands and aquatic habitats and will preserve and enhance their
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beneficial values. EPA will minimize harmful impacts to wetlands and floodplain resources to the
extent practicable and utilize best management practices for construction that will be
determined during design. Where floodplain soils are excavated, the floodplain and riverbanks
will be reconstructed such that it is stable and resistant to erosion under normal and high flow
conditions while also supporting future ecological habitat. If any wetlands are affected by
excavation and fill replacement, wetlands to the extent practicable will be restored at the same
surface elevation as pre-existing wetlands.

Toxic Substances Control Action (TSCA) Determination

EPA has determined that contaminated sediment and floodplain soil in the Phase 1 Reach of the
Site meet the definition of PCB Remediation Waste as defined under TSCA regulations at 40 CFR
Section 761.3. Therefore, these PCB-contaminated sediments and soil are regulated for cleanup
and disposal under federal regulations at 40 CFR Section 761. Under 40 CFR Section 761.61(c),
EPA may authorize disposal of PCBs in a manner not otherwise prescribed provided that EPA
determines that the disposal will not pose an unreasonable risk of injury to health or the
environment. EPA has made, and is requesting public comment on, a draft finding that the
recommended removal action alternative does not result in an unreasonable risk of injury to
health or the environment if the following conditions are met:

1. Compliance with water quality and turbidity performance standards specified in EPA-
approved workplans are maintained.

2. The channel is backfilled and/or capped with clean, suitable material of sufficient
thickness to isolate the PCB remediation waste physically, chemically, and biologically
from the surrounding benthic environment. A bathymetric survey shall be performed
upon completion of the channel restoration.

3. All caps are monitored to demonstrate their physical, chemical, and biological quality.
This monitoring shall include bathymetric surveys, chemical sampling, and sediment
camera work as appropriate. The frequency of this monitoring will be determined in an
EPA-approved workplan.

4. An annual report summarizing the cap monitoring shall be submitted to EPA beginning
with placement of the cap material. This report shall include a summary discussion of all
activities associated with the cap placement or cap monitoring, and shall include, if
necessary, any recommendations for corrective action to maintain the physical,
chemical, or biological quality of the cap.

5. Corrective actions recommended in the annual reports, or alternatively, those required
by EPA based on information in the annual reports, shall be implemented in a timely
manner. Corrective actions may include, but are not limited to, installation of additional
engineering controls or removal and disposal of PCB remediation waste from the Site if
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information indicates that the remedy is not effective in isolating and/or controlling
migration of PCBs from the Site.

6. The EPA shall coordinate with federal, state, and local entities to ensure that any as-built
cap locations become included in all future navigational or waterway charts with any
other required navigational or anchorage controls.

7. All dredged and excavated sediment and floodplain soil is disposed of in accordance with
TSCA based on in situ PCB concentrations and not subject to dilution.

8. Engineering controls for the collection and management of liquids from dewatering of
sediment and floodplain soils, surface water runoff, dust suppression water, and
decontamination water shall be used during dredging, excavation, storage, dewatering,
and decontamination activities to ensure that the PCB concentrations in any dewatered
liquids, surface water runoff, dust suppression water, and decontamination water from
the Site comply with applicable discharge requirements prior to discharge to a publicly
owned treatment works or to surface water.

9. Decontamination procedures for excavation equipment and other moveable equipment
and vehicles shall be established to ensure that equipment and vehicles are
appropriately decontaminated prior to leaving each work area.

10. Engineering controls for dust suppression shall be used during excavation activities. An
Air Quality Management and Monitoring Plan shall be developed that includes the
following: means and methods used to perform the excavation and waste handling that
minimizes airborne particulates; air monitoring procedures, parameters, and detection
limits; air action levels; and corrective measures. Air monitoring and dust suppression
measures for PCBs shall be maintained until all removal activities are complete, including
dredging, excavation, capping, backfilling, and transport of PCB-contaminated sediment
and soil.

Next Steps

The EPA is responsible for publishing a Notice of Availability and a fact sheet describing the
proposed removal action, which solicits public comment on the EE/CA. In accordance with 40
CFR 300.415(n), this notice announces the period during which the public has an opportunity to
review and comment on the EE/CA and the recommended removal action. This EE/CA, along
with other documents and information which form the basis for the NTCRA, will be part of the
EPA Administrative Record File. As detailed in the NCP at 40 CFR Sections 300.820(a) and
300.825, the Administrative Record File is available for public inspection when the EE/CA is
made available for public comment.

EPA will provide a written response (Responsiveness Summary) to each relevant comment
received during the public comment period, which will become part of the Administrative
Record. Based on the comments received, EPA may modify or change the recommended
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alternative. A summary of the results of the EE/CA, EPA’s response decision, as well as the
Responsiveness Summary, will be provided in an Action Memorandum. The NTCRA can be
initiated after the Action Memorandum is approved.

11
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1. INTRODUCTION

This EE/CA supports the selection of the NTCRA for the Phase 1 Reach of the Lower Neponset
River Superfund Site in Boston and Milton, Massachusetts. The Phase 1 Reach of the Site
includes the one-mile reach of the Lower Neponset River between the confluence with the
Mother Brook and the T&H Dam.

EPA has three removal action approaches: emergency, time-critical, and non-time-critical. These
approaches are based on the urgency with which cleanup must be initiated to respond to a
threat to human health and the environment posed by a release or potential release of
hazardous substances. Emergency and time-critical removal actions are initiated to respond to a
release or potential release where less than six months is available for planning the response. A
NTCRA may be implemented in cases where more than six months are available for planning a
response to a release or potential release.

Section 300.415(b)(2) of the NCP (40 Code of Federal Regulations [CFR] 300.415(b)(2)) lists
factors for EPA to consider in determining whether Site conditions indicate performance of a
removal action is appropriate.

i.  Actual or potential exposure to nearby human populations, animals, or the food chain
from hazardous substances, pollutants, or contaminants;

ii.  Actual or potential contamination of drinking water supplies or sensitive ecosystems;

iii.  Hazardous substances, pollutants, or contaminants in drums, barrels, tanks, or other
bulk storage containers, that may pose a threat of release;

iv.  High concentrations of hazardous substances, pollutants, or contaminants in soils largely
at or near the surface, that may migrate;

v.  Weather conditions that may cause hazardous substances or pollutants or contaminants
to migrate or be released;

vi.  Threat of fire or explosion;

vii.  The availability of other appropriate federal or state response mechanisms to respond
to the release; and

viii.  Other situations or factors that may pose threats to public health or welfare or the
environment.

EPA has determined that conditions at the Site correspond to several factors in Section
300.415(b)(2) of the NCP, and that a NTCRA is appropriate to address threats to human health
and the environment. Section 300.415(b)(4)(1) of the NCP requires the development of an
EE/CA, along with a public comment period prior to the signing of the Action Memorandum, to
initiate the NTCRA. EPA issued an EE/CA Approval Memorandum on April 10, 2023, which

12
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included the evaluation of Site conditions that warrant a NTCRA and authorized the preparation
of the EE/CA for the Lower Neponset River Superfund Site. The EE/CA Approval Memorandum is
included in Appendix A.

1.1 PURPOSE AND SCOPE

This EE/CA has been conducted in accordance with EPA guidance on conducting NTCRAs under
CERCLA (42 U.S.C. §§ 9601 et seq.). The EE/CA will support decision making for a NTCRA under
CERCLA to address contaminated sediment and soil within the Phase 1 Reach that poses an
immediate and/or direct risk to human health and the environment, as well as the potential for
uncontrolled releases of such contamination from potential dam failure.

The purpose and scope of this EE/CA is to identify removal action objectives of this removal
action; identify alternatives that may satisfy those objectives; and analyze the alternatives with
respect to cost, effectiveness, and implementability.

The proposed NTCRA is one element of EPA’s activities under CERCLA and will constitute a
portion of the cleanup action for the Site. A final remedy for the Site, to address any remaining
CERCLA risks that are not addressed by the NTCRA, will be selected at a future date and be
documented in a Record of Decision (ROD) issued by EPA. The proposed NTCRA is an early
action to advance the cleanup at the Site substantially at this time, is expected to be a
complimentary part of the overall comprehensive remedial action, and will be consistent with
and not conflict with any reasonably anticipated future remedial action at the Site.

1.2 REPORT ORGANIZATION

This report has been organized into the following sections:

= Section 1: Introduction — Describes the purpose and scope of this EE/CA and report
organization.

= Section 2: Site Characterization — Describes the physical attributes, history, previous
sampling investigations, the sources, nature, and extent of contamination, and site
conditions that justify removal action for the Site.

= Section 3: Identification of Removal Action Objectives — Identifies potential applicable or
relevant and appropriate requirements (ARARs), RAOs, principal threat waste, and
cleanup levels for each removal action alternative.

= Section 4: Removal Action Alternatives — Summarizes the development of removal
action alternatives, including technology screening and evaluation criteria, provides
detailed descriptions of the removal action alternatives, and presents analysis of
alternatives based on effectiveness, implementability, and cost.

= Section 5: Comparative Analysis of Alternatives — Compares the alternatives to each
other using the criteria of effectiveness, implementability, and cost.

13
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= Section 6: Statutory Limits of Non-Time-Critical Removal Actions — Discussion of
conditions at the Site that meet the CERCLA Section 104(c)(1) criteria for the emergency
exemption and consistency exemption for removal actions exceeding $2 million or 12
months.

= Section 7: Recommended Removal Action Alternative — Recommends a removal action
alternative for the Site and describes proposed statutory and regulatory findings and
determinations.

= Section 8: References

14
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2. SITE CHARACTERIZATION
2.1 SITE DESCRIPTION AND PHYSICAL SETTING

As illustrated on Figure 1, the Lower Neponset River Superfund Site is an approximately 3.7-mile
segment of the Neponset River extending from the confluence of the Neponset River and the
Mother Brook, located in the Boston neighborhood of Hyde Park, downstream to the Walter
Baker Chocolate Dam in the Boston neighborhood of Dorchester and Town of Milton. The
section of the Site that is the subject of this EE/CA report is defined as the Phase 1 Reach, which
encompasses the most upstream one-mile reach of the Lower Neponset River Superfund Site,
from the Neponset River confluence with the Mother Brook downstream to the T&H Dam. Site
is an urban river bordered by residential, commercial, industrial, and public land, including the
Neponset River Greenway, and is used daily by the surrounding communities. The Lower
Neponset River channel ranges from approximately 40 feet to 300 feet wide.

2.1.1 Climate

The region has a humid continental climate with distinct seasonal variations. Winters have
temperatures averaging between the mid-20 to mid-30 degrees Fahrenheit. Summers are
humid, with temperatures ranging from 70 to 80 degrees Fahrenheit, and frequent
thunderstorms. The nearby Atlantic Ocean moderates temperature extremes and contributes to
consistent precipitation throughout the year. The mean annual precipitation of Boston,
Massachusetts, is 43.76 inches (World Climate, 2024); for the purposes of this report, 43.76
inches of rain per year is assumed to be representative of the mean annual precipitation rate at
the Site.

2.1.2 Regional and Local Geology

According to the Bedrock Geology Map of Massachusetts, the bedrock underlying the Site is
Mattapan Volcanic Complex (Proterozoic Z or younger) which consists of rhyolite, melaphyre,
agglomerate, and tuff; and Roxbury Conglomerate (Proterozoic Z to earliest Paleozoic) which
consists of conglomerate, sandstone, siltstone, argillite, and melaphyre, consisting of the
Brookline, Dorchester, and Squantum Members (USGS, 1983).

2.1.3 Sediment

To support the EE/CA, Integral Consulting Inc. performed a Sediment Profile Imaging (SPI)
survey for the Phase 1 Reach. SPI was commercialized in the 1980s as a rapid reconnaissance
tool for characterizing physical, geochemical, and biological sediment processes.

The SPI survey was conducted, providing a view of surface (top 20 centimeters) sediment
physical, geochemical, and biological conditions as inferred from the imagery. A total of 64
stations were attempted within the Phase 1 Reach. The SPI prism was only able to penetrate 46
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of the 64 stations due to large materials (e.g., cobbles, tree branches) impeding penetration. A
wide range of natural and anthropogenic materials were observed on the river bottom in the SPI
images. Silt, sand, gravel, cobble, large and small wood debris, leaf litter, bricks, metal, and
bottles were observed in the images in various combinations. Results indicate that the Phase 1
Reach is dominated by a hard or debris-laden bottom with a few exceptions:

= Significant penetration was achieved on the south side of the river within the
impoundment upstream of the T&H Dam, and a patchy stretch (deep penetration
interspersed with low/nonpenetrative stations) immediately downstream of Fairmount
Avenue; and

= Asingle location, immediately upstream of the T&H Dam, shows banded depositional
layers, possibly indicative of past construction/dredging/disposal activity in that area.

AECOM Technical Services, Inc. (AECOM) also conducted a sediment coring program in 2023,
which encompassed a collection of 63 cores, penetrating up to three strata, to a maximum
depth of 6.3 feet. Sieve and hydrometer analysis were conducted on the Phase 1 sediment
samples, in accordance with ASTM Method D 422. Fine sand (greater than 0.125-0.25 millimeter
[mm]) was the dominant classification in the majority of the samples, with approximately 90 of
154 samples classifying as sand. Clay was identified as the primary material in fewer than 30 of
the samples. AECOM compiled sediment logs for Phase 1, and all but three coring locations had
lithologic descriptions consisting of fill throughout the sampled column. Additional details on
sediment grain size composition within the Phase 1 Reach are available in the Data Evaluation
Summary Memorandum — Phase 1 (AECOM, 2024b).

2.1.4 Hydrology & Hydrogeology

The Neponset River drains approximately 101 square miles of land and flows approximately

29 miles from its headwaters in Foxboro, Massachusetts into the Neponset River Estuary
downstream of the Walter Baker Chocolate Dam. The Phase 1 Reach is a one mile stretch of the
Lower Neponset River between the confluence with the Mother Brook and the T&H Dam.
Water flows into the Lower Neponset River from the upper segment of the Neponset River and
from the Mother Brook. The Neponset River is a Zone AE regulated floodway, with an effective
Flood Insurance Study (FIS) dated 1977. Since the 1977 FIS, additional hydrologic and hydraulic
analyses have been conducted on the Lower Neponset River to evaluate dam removal and
stream restoration alternatives. These are summarized in the Hydraulics and Sediment Stability
Analysis located in Appendix B. At the Walter Baker Chocolate Dam, according to the FIS and
confirmed by the most recent hydrologic study of the Neponset River, the one percent (%)
annual exceedance probability (100-year) peak flow is 3,730 cubic feet per second (cfs), and the
0.2% annual exceedance probability (500-year) peak flow is 4,750 cfs.
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Water levels within the Phase 1 Reach are influenced by the T&H Dam. The T&H Dam is not
currently used by the Department of Conservation and Recreation (DCR) for active flood control
(GEI Consultants, Inc., 2021), and the gates do not hold stage due to significant deterioration, as
documented in Appendix C. The results of the hydraulics and sediment analysis, summarized in
Appendix B, indicate that the T&H Dam with its gates down can convey the 100-year and 500-
year flows without overtopping the embankments.

Stream flow and water levels are also influenced by seasonal factors including leaf cover, ground
cover, snowpack, and frozen ground. These factors impact the amount of runoff that occurs
within the Neponset River Watershed as a result of precipitation events. AECOM evaluated
mean monthly flows recorded by USGS stream flow gage located upstream of the Walter Baker
Chocolate Dam. The average mean monthly flows are provided in Appendix B, with the
maximum mean monthly flow occurring in April, which is recorded as 550 cfs.

The groundwater beneath the Lower Neponset River Superfund Site is classified as category
GW-3 by MassDEP. The GW-3 classification applies to groundwater at all disposal sites that are a
potential source of discharge to surface water bodies (310 CMR 40.0000). According to previous
reports, within the Lewis Chemical Removal Site area, depth to groundwater is shallow (i.e., less
than 15 feet below ground surface) across the Site (Woodard & Curran, 2015). The horizontal
hydraulic gradients were approximately 0.03 feet/foot in the overburden aquifer and to 0.10
feet/foot in the bedrock aquifer (Woodard & Curran, 2015). Generally, the hydrogeological data
available across the Lower Neponset River Superfund Site is very limited and is expected to vary
across the 1-mile Phase 1 Reach, especially in the vicinity of the T&H Dam.

Precipitation at the DCR Neponset River Reservation, adjacent to the Lewis Chemical Removal
Site, infiltrates into the ground and/or runs off into the Neponset River. Groundwater flow
patterns, and consequently contaminant flow paths and behavior, can be impacted by
precipitation and seasonal variations in surface water elevations of the Neponset River. While
groundwater is generally considered to flow from the Lewis Chemical Removal Site to the river,
a reversal of flow from the river to the surrounding properties is possible during flood events
(CDW Consultants, Inc., 2014).

Additional details regarding the hydrology and hydrogeology at the Lower Neponset River
Superfund Site are available in the Conceptual Site Model report (AECOM, 2024a).

2.1.5 Ecological Setting

Between March and June 2023, AECOM conducted the majority of reconnaissance activities
specifically within the Phase 1 Reach of the Lower Neponset River Superfund Site. In December
of 2024, a one-day site reconnaissance event was performed on small portion of the Phase 1
Reach where site reconnaissance could not be conducted in 2023. The reconnaissance activities
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included a geospatial survey, wetland delineation, and ecological evaluations (AECOM, 2023b).
The geospatial survey documented the width of the river channel to range from approximately
60 to 200 feet within the Phase 1 Reach. The water surface elevation during the time of surveys
was documented to be between 33.5 to 33.7 feet North American Vertical Datum of 1988
(NAVD 88), and the deepest portions of the river were recorded at 23 feet NAVD 88.

AECOM wetland scientists conducted wetland and ecological evaluations of the Phase 1 Reach.
The wetland scientists noted that much of the banks are heavily armored with boulders and
large rocks, particularly at and near bridge abutments. The ordinary high-water mark and bank
elevations coincided in most areas, except one small area on the south bank near Dana Avenue.
AECOM delineated two on-site palustrine forested/scrub shrub (PFO/PSS) wetlands along the
northwest bank, one PFO wetland along the southeast bank, and two intermittent streams.

During the evaluations, vegetation and wildlife species observations (including evidence of
species presence, such as tracks and scat) were documented. Vegetation observed within the
riverine environment of the Phase 1 Reach included red maple, river birch, green ash, white ash,
cottonwood, red oak, silky dogwood, honeysuckle, buttonbush, multiflora rose, glossy
buckthorn, poison ivy, jewelweed, smartweeds, sedges, fox grape, and greenbrier. Wildlife
observed in and around the river and riverine environment of the Phase 1 Reach included 22
species (or evidence of their use) (AECOM, 2023b).

Additional details on the ecological setting within the Phase 1 Reach are available in the Phase 1
Site Reconnaissance Memorandum (AECOM, 2023b).

2.2 SITE HISTORY

2.2.1 Site Industrial History Overview

The Site contains a substantial amount of PCB-contaminated sediment and floodplain soils,
among other hazardous substances, pollutants, and contaminants accumulated from both
suspected and unknown sources. Industrialization and subsequent urbanization began in the
Neponset River Basin as early as the 1630s. The Mother Brook is a flood-diversion canal
constructed in the late 1600s to early 1700s, which connected the Charles River and the
Neponset River. By the mid-1700s, the Neponset River drained one of the most heavily
industrialized areas in the nation, draining parts of, and areas adjacent to, the City of Boston
(Breault, Concentrations, Loads, and Sources of Polychlorinated Biphenyls, Neponset River and
Neponset River Estuary, Eastern Massachusetts (Version 1.1), 2014). The river was used
historically for hydro-powered factories and other diverse industrial operations (Weston
Solutions, Inc., 2019). Several industries that used hazardous substances, including PCBs, were
located along the Neponset River from the 1930s to the 1970s. Following the flood of 1955,
which damaged many of the dams along the Neponset River and flooded much of southern
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New England, multiple flood control measures were implemented (Breault, Cooke, & Merrill,
Data on Sediment Quality and Concentrations of Polychlorinated Biphenyls from the Lower
Neponset River, Massachusetts, 2002-03, 2004a). Around this time, two dams located on the
Lower Neponset River (the Walter Baker Chocolate Dam and T&H Dam) were rebuilt. At around
the same time, sections of the Lower Neponset River were straightened, dredged and deepened
on the main channel, floodplain soils were armored and steepened, and dredge spoils were
placed within low lying areas along the Neponset River.

2.2.2 Historical Contamination and Previous Response Actions Near the Site

The Neponset River has a complex history of contamination from both point and non-point
sources. Suspected sources of the accumulated contaminated sediment in Lower Neponset
River include inflowing tributaries, urban stormwater runoff, and overland flow from adjacent
sites. In 1955, catastrophic flooding led to multiple dam failures within the Lower Neponset
River, which contributed to contaminated sediment being transported downstream into lower
segments of the river. The 2019 Lower Neponset River Site Inspection Report suggests that
widespread PCB contamination within the Lower Neponset River originated from the Mother
Brook, a Neponset River tributary, starting sometime prior to 1955 (Weston Solutions, Inc.,
2019). The contaminated sediment is suspected to have migrated due to natural erosion along
the riverbed, resulting in transport downstream and sediment accumulation in low-energy
areas, such as dam impoundments. A summary of historical investigations conducted on the
Neponset River is presented in Section 2.3.

Several response actions have been conducted both upstream of, and adjacent to, the Lower
Neponset River Superfund Site:

= Lower Mother Brook is located directly upstream of the Lower Neponset River
Superfund Site. The Former L.E. Mason Company was located at 98 Business Street, on
the north bank of the Mother Brook, approximately 0.25 miles upstream of the
confluence with the Neponset River (the beginning of the Lower Neponset River
Superfund Site). Remediation of PCB contamination adjacent to and within the Mother
Brook was performed from 2007 through 2010, as detailed in the MCP Phase IV
Completion Statement for the Former L.E. Mason Company (Shaw Environmental &
Infrastructure, Inc, 2011). The company produced cast zinc and aluminum electrical
supplies from 1945 to 2002 (Weston Solutions, Inc., 2019). Remediation at the Former
L.E. Mason Company included the removal of 17,546 tons of sediment from three
segments of the Mother Brook. The three segments consisted of the Upper Mother
Brook (the area adjacent to the Former L.E. Mason Company and downstream to the
Massachusetts Bay Transportation Authority (MBTA) bridge), the Middle Mother Brook
(the area between the railroad bridge and Hyde Park Avenue), and the Lower Mother
Brook (Hyde Park Avenue downstream to approximately 50 feet upstream of the
confluence of the Mother Brook and the Neponset River) (Shaw Environmental &
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Infrastructure, Inc, 2011). As part of the Remedial Investigation, AECOM collected 24
sediment samples from the Upper Neponset River and Mother Brook in 2023. Total PCB
concentrations ranged from to 0.00891 mg/kg to 1.13 mg/kg, with the average total PCB
concentration at 0.3 mg/kg.

= Lewis Chemical Removal Site is located within the Phase 1 Reach of the Lower Neponset
River Superfund Site on Fairmount Court in Hyde Park. The Lewis Chemical Removal Site
is the location of the former Lewis Chemical Corp. facility and is comprised of three
properties (the city of Boston owns two parcels, and the other property is owned by the
Commonwealth of Massachusetts and managed as environmental preservation land by
the DCR). A time-critical removal action (TCRA) was performed in 2023-2024 and
included the excavation and off-site disposal of 5,704 tons of PCBs, metals, and VOC-
contaminated soils (Weston Solutions, Inc., 2025). The former Lewis Chemical Corp.
facility may remain as a potential source of contamination to the Lower Neponset River
Superfund Site via groundwater discharges, although further investigations are needed
to make this determination.

=  Former Tileston and Hollingsworth Mill was located at 892 River Street in Hyde Park,
Boston and was used as a paper mill starting in 1773. Previous investigations at the
property identified elevated PCBs in soil around the base of two transformers. The
current owner is UE Shops at Riverwood, LLC and a Release Abatement Measure Plan
was submitted to MassDEP in 2008 to manage contaminated soil and groundwater
generated during demolition and construction of “The Shops at Riverwood” project .
Between 2008 and 2010, demolition, earthwork, and remedial activities were
completed. That work included off-site disposal of transformers, railroad ties, concrete
rubble, approximately 9,000 tons of soil, pulp grit/oily wood material, 435 tons of dioxin
and PCB-contaminated soil, 1,320 tons of PCB-contaminated soil, and 268 tons of
sluiceway sludge material (Haley & Aldrich, Inc., 2010).

= The Capen Street Removal Site was located on or adjacent to Capen Street near a dredge
spoil in Milton, Massachusetts. In 2011, EPA conducted a TCRA resulting in the removal
of 677 tons of arsenic-contaminated soil and 60 tons of lead-contaminated soil from 14
residential properties (Weston Solutions, Inc., 2011).

= Two additional sites with a history of PCB contamination are located on the Neponset
River upstream of the confluence of Mother Brook and the Neponset River. Those sites
are the Canton Airport site (located along Neponset Street in Canton approximately 6
miles upstream of the Mother Brook and Neponset River confluence) and the Norwood
PCBs Superfund Site (located along Meadow Brook in Norwood and approximately 7.5
miles upstream of the confluence of Mother Brook and the Neponset River). Both the
Canton Airport and Norwood PCB sites have been remediated and are no longer
considered to be ongoing sources of PCB contamination in the Neponset River (Weston
Solutions, Inc., 2019).
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2.2.3 Tileston and Hollingsworth Dam

A key characteristic of the Phase 1 Reach is the T&H Dam, which is at the downstream end of
the Phase 1 Reach and impounds water and sediment, including contaminated sediment,
upstream of the T&H Dam.

The most recent full inspection of the T&H Dam occurred in 2021 and is documented in the
Inspection and Investigation Report for the T&H Dam (GEI Consultants, Inc., 2021). The
inspection determined that the T&H Dam is in “Poor Condition,” which is defined by the
Commonwealth of Massachusetts Office of Dam Safety as the presence of “significant
structural, operation, and maintenance deficiencies [under] normal loading conditions.” A
follow-up inspection occurred in May of 2024 and is documented in the May 2024 Poor
Condition Dam Follow-up Inspection report (Pare Corporation, 2024). The T&H Dam is classified
as an intermediate-sized, significant (Class Il) hazard potential, under Commonwealth of
Massachusetts dam safety rules and regulations because failure of the dam at maximum pool
may result in property damage and possible loss of life. Failure of the dam would result in the
downstream transport of a significant amount of contaminated sediment that has accumulated
upstream of the dam.

A review of documents regarding the safety and stability of the T&H Dam is provided in
Appendix C. The review finds that while the concrete sill supporting the gate structures on the
dam is stable, there are:

= Deficiencies with the gate structures, including portions of the gates that need to be
removed or replaced. This is of particular concern because failure of the remaining steel
gate structures could result in release of the sediment impounded behind the dam;

= Localized voids under the concrete sill that require grouting;
= Spalling and cracks in concrete gate house structures that require repair; and
= Expansion joints that need to be sealed.

The T&H Dam Spillway Design Flood (SDF) is the 100-year flood in accordance with Chapter 302,
CMR 10.00 of the Massachusetts Dam Safety Regulations. The SDF is estimated by modeling
extreme rainfall events occurring in conjunction with a conservatively selected set of hydrologic
and watershed conditions to produce an inflow hydrograph for spillway design purposes based
on the structure size and hazard classification. The resulting 100-year peak discharge at the dam
was determined to be 3,500 cfs. Modeled inflow into the Lower Neponset River during a 100-
year flood and 500-year flood is predicted to be 3,750 cfs and 4,750 cfs, respectively.
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2.3 PREVIOUS SAMPLING INVESTIGATIONS

Previous investigations of the Lower Neponset River Superfund Site have been conducted by the
United States Army Corps of Engineers (USACE), USGS, MACTEC, AMEC Environment &
Infrastructure, Inc., and the Weston Solutions, Inc. This section provides a brief overview of
each investigation in chronological order.

2.3.1 2001 United States Army Corps of Engineers Study

In 2001, the USACE collected one composite sediment sample at each of the upstream pools of
the T&H Dam and the Walter Chocolate Baker Dam (Milone & MacBroom, Inc., 2006). The
location and depth of the samples are unknown. The samples were analyzed for nutrients,
metals, pesticides, total petroleum hydrocarbons, polycyclic aromatic hydrocarbons, VOCs, PCBs
as six Aroclors, and grain size (Milone & MacBroom, Inc., 2006). The analytical results
concluded:

= Concentrations of several metals were above the lowest severe effect level in 1994;

= Aroclor detections were limited to Aroclor 1016/1242; concentrations of 32,630 parts
per billion (ppb) and 91,820 ppb were detected in the samples from the Walter Baker
Chocolate Dam and T&H Dam, respectively;

= Total petroleum hydrocarbons and polycyclic aromatic hydrocarbons were both
detected; and

= Pesticides and VOCs were not detected.

2.3.2 2002-2003 United States Geological Survey Study (USGS)

In 2002 and 2003, USGS collected sediment-grab samples from 20 stations, sediment core
samples from 31 stations, and water column passive in situ chemical-extraction samples from
12 stations (Breault, Cooke, & Merrill, Data on Sediment Quality and Concentrations of
Polychlorinated Biphenyls from the Lower Neponset River, Massachusetts, 2002-03, 2004a). The
study was conducted in partnership with the Massachusetts Department of Fish and Game,
Division of Ecological Restoration, Riverways Program with the goal of measuring the extent and
magnitude of PCB contamination and determining the source(s) of the contamination.
Sediment-grab samples were collected between Fowl Meadow and the Walter Baker Chocolate
Dam; PISCES samples were collected within the same area, in addition to upstream,
downstream, and within the Mother Brook. Sediment-core samples were collected upstream of
the T&H Dam, the Walter Baker Chocolate Dam, and within the braided channel.

Sediment grab and core samples were analyzed for trace elements, total organic carbon (TOC),
PCBs as Aroclors, pesticides, and grain size. Sediment core samples were also analyzed for
extractable petroleum hydrocarbons. In addition, a subset of the sediment grab samples was
analyzed for polycyclic aromatic hydrocarbons and PCB congeners. Select sediment core
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samples were analyzed for toxicity characteristic leaching procedure (TCLP) metals and reactive
sulfide analysis. PISCES samples were analyzed for PCB congeners. The analytical results
indicate:

= PCB Aroclor concentrations as high as 78,300 ppb upstream of the Walter Baker
Chocolate Dam, 68,900 ppb within the braided channel, and 229,300 ppb upstream of
the T&H Dam;

= Bottom sediment was enriched in elements and organic compounds when compared to
“non-urban background” concentrations; however, most constituent concentrations
were equal to or less than those detected in other urban rivers; and

= The data indicated the PCB contamination was likely from several sources, the exact
location of which could not be determined; however, the data did indicate a major
source was likely on or near the confluence of the Neponset River and the Mother
Brook.

2.3.3 2004-2006 United States Geological Survey Study

Based on the conclusions of the 2002-2003 study, USGS conducted additional investigations
between 2004 and 2006 to determine more information about the concentrations, loads, and
sources of PCBs (Breault, Cooke, & Merrill, Sediment Quality and Polychlorinated Biphenyls in
the Lower Neponset River, Massachusetts, and Implications for Urban River Restoration, 2004b).
The following tasks were performed as part of the study:

= Bottom-sediment grab samples were collected from five stations in the Mother Brook
and eight stations in the Neponset Estuary;

= PISCES were deployed at four stations in the Mother Brook, one station in the Meadow
Brook, one station in the Neponset River upstream of the confluence with the Mother
Brook, two stations downstream of the confluence of the Neponset River and the
Mother Brook, and four stations in the Neponset Estuary;

=  Automatic, flow-proportional, fixed-point sampling of water was conducted at the USGS
stream gage at Milton Village;

= White sucker samples were collected from the T&H and the Walter Baker Chocolate Dam
impoundment areas;

=  Mummichog samples were collected from the Neponset River Estuary; and

= Water samples were collected upstream and downstream of the braided channel during
a large storm.
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Bottom sediment, PISCES, water, and tissue samples were analyzed for PCB congeners,
homologs, and Aroclors. Bottom sediment samples were also submitted for elemental analysis.
Results indicate:

= Total Aroclor concentrations in bottom sediment in the Mother Brook were as high as
25,751 ppb;

= PCB concentrations in the estuarine mud samples averaged about 900 ppb; and
= Concentrations decreased with distance from the river mouth into the estuary.

The study concluded that concentrations of PCBs in the Neponset River were above sediment-
quality guidelines in some bottom sediment samples, above the continuous chronic criteria for
dissolved concentrations in some water samples, and above concentrations considered to be
safe for consumption of fish by wildlife and humans in white sucker tissue samples. The
concentrations suggested PCB sources to the Neponset River included areas along the Mother
Brook and the Meadow Brook as well as areas along the river near Fairmont Avenue, the T&H
Dam, and the braided channel (Breault, Concentrations, Loads, and Sources of Polychlorinated
Biphenyls, Neponset River and Neponset River Estuary, Eastern Massachusetts (Version 1.1),
2014).

2.3.4 2007-2008 MACTEC Study

In 2007 and 2008, MACTEC conducted surface soil sampling at eight areas along the Neponset
River where historical dredge spoils had been placed and that are currently accessible to the
public. Sediment sampling was also conducted at four canoe launches. The purpose of the
sampling was to determine if PCBs and metals were present at levels of concern in soil within
the historical dredge spoil areas. Surface soil and sediment samples were analyzed for PCBs as
Aroclors. Sediment samples and select surface soil samples were also analyzed for priority
pollutant metals. The historical dredge spoil areas where soil was evaluated are shown in the
Final Report for Lower Neponset River PCBs Site Inspection (Weston Solutions, Inc., 2019).

Results from the soil in spoil areas associated with the 1962 dredging were summarized in a
presentation titled Neponset River Dredge Spoils Assessment Results Boston and Milton
(MACTEC Engineering and Consulting, Inc., 2007). The results indicated:

= Lead concentrations above levels of concern in the soil at the historical dredge spoil area
at one location (referred to as 1962-E); and

= Results for PCBs indicated soils are safe for recreational use with respect to these
compounds in the soil at spoil areas associated with the 1962 dredging.
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It is noted that one of the historical dredge spoil areas, referred to as 1964-A, is the Riverside
Square PCB Removal Site. In 2023, EPA performed a preliminary assessment and site
investigation (SI) under the removal program (Westons Solutions, Inc., 2024). In July 2024, EPA
authorized the performance of a time-critical removal action for the Riverside Square PCB
Removal Site (EPA, 2024).

2.3.5 2013 AMEC Environment & Infrastructure, Inc. Sediment Core Sampling
at Four Areas
In 2013, the MassDEP requested that AMEC Environment & Infrastructure, Inc. perform core
sediment sampling at four areas along the Neponset River. The four areas are approximately
3,000 feet downstream and 1,000, 3,000 and 4,000 feet upstream of the confluence of the
Neponset River and Mother Brook. Each sampling area consisted of three sediment core
locations, resulting in a total of twelve sediment core locations (AMEC, 2013). PCB
concentrations were highest downstream of the Mother Brook confluence. PCBs concentrations
results ranged from non-detect to 45 mg/kg (AMEC, 2013), and indicated that PCB
concentrations were highest downstream of the confluence of the Mother Brook and the
Neponset River.

2.3.6 2017 START Study

In 2017, Weston Solutions, Inc., START collected seven sediment samples from the Walter Baker
Chocolate Dam impoundment area (from the Walter Baker Chocolate Dam upstream to the
Central Avenue Bridge), 11 sediment samples from the braided channel area (from the Central
Avenue Bridge upstream to the Harvest River Bridge), two sediment samples from the Blue Hill
Avenue area (from the Harvest River Bridge upstream to the T&H Dam), seven sediment
samples from the T&H Dam impoundment area (from the T&H Dam upstream to Fairmount
Avenue), and three sediment samples from the Fairmount & Mother Brook Confluence area
(from the Fairmount Avenue Bridge upstream to the confluence of the Mother Brook with the
Neponset River). A total of 30 samples were also collected from 18 background/reference
stations; these areas were located within the Pine Tree Brook, the Mother Brook, and the
Neponset River upstream of its confluence with the Mother Brook. The sampling was conducted
to support the Site Inspection (Weston Solutions, Inc., 2019).

Samples were analyzed for PCBs as Aroclors, percent solids, TOC, and grain size. The analytical
results from the study are reported in the Final Report for Lower Neponset River PCBs Site
Inspection (Weston Solutions, Inc., 2019). Additionally, see Section 2.7.8.

2.3.7 2018 START Study

In 2018, Weston Solutions, Inc., START conducted additional sediment sampling for PCB
congener analysis. The sampling included the collection of 13 samples from the Walter Baker
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Chocolate Dam impoundment area, 36 samples from the braided channel area, 11 samples
from the Blue Hill Avenue area, 16 samples from the T&H Dam impoundment area, and seven
samples from the Fairmount and Mother Brook confluence area. An additional 20 samples were
collected from background/reference stations from within the Pine Tree Brook, the Mother
Brook, and from the Neponset River upstream of its confluence with the Mother Brook.

The sediment samples were field screened for PCBs as Aroclors (Weston Solutions, Inc., 2019).
Based on the screening results, the spatial distribution of samples, environmental targets, and
similarities of samples, 21 of the samples were submitted for laboratory analysis for PCBs as
Aroclors and 12 of the samples were submitted for laboratory analysis for PCB congeners and
TOC (Weston Solutions, Inc., 2019).

Analytical results for PCBs (as Aroclors and congeners) show that all the samples collected
within the Lower Neponset River Superfund Site had concentrations above reference/
background levels. Total PCB congener concentrations were as high as 1,100 mg/kg in the
vicinity of the Lewis Chemical Removal Site, 11,000 mg/kg upstream of the T&H Dam, 47 mg/kg
within the braided channel, and 70 mg/kg upstream of the Walter Baker Chocolate Dam.

The study concluded that PCBs are present in sediment above reference/background levels
throughout the Lower Neponset River. The contaminated sediment is likely to have accumulated
from both suspected and unknown sources.

2.3.8 2023 AECOM Study

Previous investigations have detected elevated levels of PCBs throughout much of the Phase 1
Reach (Weston Solutions, Inc., 2019). In 2023, an investigation was performed by AECOM and
consisted of the following:

= A geospatial data survey;

= A historic and cultural resource survey;

= An SPI survey;

= Ecological evaluations including a wetland survey;

= Sampling and analysis of sediment samples for PCBs and other COPCs;

= Sampling and analysis of floodplain soil samples for PCBs and other COPCs; and

= Sampling and analysis of surface water and pore water for PCBs and other COPCs.

The boundaries of the investigation area include the Federal Emergency Management Agency
(FEMA) 100-year flood zone located along the floodplain soils of the Neponset River where
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floodplain soil was evaluated and the area that extends 100 feet out from the high-water line of
the Neponset River on both the north and south banks where the ecological characterization
and evaluation was conducted. As part of this study, samples were also collected from
background locations in Mother Brook and in the Neponset River upstream of its confluence
with Mother Brook.

The results of the 2023 Phase 1 field investigation were presented in the Data Evaluation
Summary Memorandum — Phase 1 (AECOM, 2024). One of the objectives of the 2023 Phase 1
field investigation was to collect the data needed to complete an EE/CA for a potential NTCRA of
contaminated media within the Phase 1 Reach. Another objective was to develop a dataset that
can be used to support the comprehensive remedial investigation and feasibility study that is to
be completed in the future for the entire 3.7-mile Lower Neponset River Superfund Site.

The work was performed in accordance with a project-specific Quality Assurance and Project
Plan (AECOM, 2023a). Sediment cores were advanced to a target depth of six feet at a total of
85 locations within the Phase 1 Reach and the reference/background areas immediately
upstream in both the Mother Brook and the Neponset River stems. Total core depths ranged
from 0.3 to 6.3 feet, and samples were collected from multiple depths. Surface sediment
samples (0 to 0.5 feet) were collected at all locations. Additionally, floodplain soil samples were
collected at a total of 109 locations within the Phase 1 Reach; surface samples were collected at
all locations (0 to 1 feet or less if groundwater was encountered) and subsurface soil samples
were collected at 29 of the locations. Pore-water sampling was conducted at five locations co-
located with sediment sampling locations. Pore-water samples were collected from a vessel
using a henry sampler from a depth of approximately 0.5 feet using a peristaltic pump.

Sediment and soil samples were analyzed for a range of analytical parameters including VOCs,
SVOCs, metals (including mercury), cyanide, pesticides, PCB congeners, polychlorinated
dibenzodioxins and furans, total organic carbon, and grain size. Samples from the surface
interval were also submitted for analysis of acid volatile sulfide/simultaneously extracted
metals. Select samples had insufficient sediment mass for all the target analytes. Filtered and
unfiltered pore-water samples were collected as presented in Data Evaluation Summary
Memorandum — Phase 1 (AECOM, 2024). Pore-water samples were analyzed for dissolved
metals (including mercury), dissolved organic carbon (DOC), PCB congeners, polychlorinated
dibenzodioxins and furans, polycyclic aromatic hydrocarbons (PAHs), and 1,4-dioxane.

A key distinction of the 2023 Phase 1 field investigation is that all samples were analyzed for PCB
congeners via the EPA Method 1628. A majority of previous investigations used EPA Method
8082, which analyzes for PCBs as Aroclors. EPA Method 1628 is a low-resolution gas
chromatography/mass spectroscopy method, using isotope dilution that provides analytical
results for all 209 PCB congeners. Quantification of total PCB concentrations generated using
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summed congener data from Method 1628 is generally considered more accurate than total
PCBs calculated as the sum of Aroclors.

Figure 2 illustrates PCB concentrations (sum of detected congeners) at reference locations
within Neponset River and the Mother Brook sediment, upstream of the Phase 1 Reach. PCBs
were detected at all of the reference locations, with concentrations ranging from 0.00891
mg/kg to 1.13 mg/kg. The average concentration of PCBs within the background area is 0.27
mg/kg. 75% of the reference samples had PCB concentrations less than 0.51 mg/kg, and 95% of
the reference samples had PCB concentrations less than 1 mg/kg; one reference sample
location had PCB concentrations greater than 1 mg/kg (location 23A-080, which had 1.13 mg/kg
PCBs in the original sample and 1.07 mg/kg PCBs in the field duplicate).

Figure 3 presents the results of the 2023 Phase 1 field investigation for total PCBs (sum of
detected congeners) in sediment. Based on the 2023 Phase 1 field investigation results, elevated
levels of PCBs are present in several areas within the Phase 1 Reach, which is consistent with
the results of previous investigations. In surface sediment (0 to 0.5 feet) total PCBs range from
0.11 mg/kg to 437 mg/kg, with the highest concentration recorded at sample location
23A-0062-PLC1, which is adjacent to the former Lewis Chemical facility. When sediment
samples from all depths are considered, total PCBs range from 0.00572 mg/kg to 2,670 mg/kg,
with the highest concentration recorded at sample location 23A-0063-PLC1 at a depth of 0.5 to
3.7 feet; that sample location is also adjacent to the former Lewis Chemical Removal Site.

Figure 4 illustrates the PCB concentrations (sum of detected congeners) in floodplain surface
soil within the Phase 1 Reach. PCB concentrations in the floodplain soil are generally lower than
in the sediment, with a maximum soil concentration reported as 173 mg/kg. Additional details
on sediment and floodplain soil concentrations within the Phase 1 Reach can are available in the
Data Evaluation Summary Memorandum — Phase 1 (AECOM, 2024).

PCB congeners were detected in all pore-water samples, with a maximum of 19 micrograms per
liter (ug/L). Additional details on sediment, floodplain soil, surface water, and pore-water
concentrations within the Phase 1 Reach are presented in the Data Evaluation Summary
Memorandum — Phase 1 (AECOM, 2024).

2.4 SOURCE, NATURE, AND EXTENT OF CONTAMINATION

2.41 Extent of PCB Contamination

Based upon the extent and level of risk associated with PCBs throughout the Phase 1 Reach,
PCBs are the primary COCs considered in the EE/CA. Within the Phase 1 Reach sediment, total
PCB congeners were detected in 156 out of 157 samples with detected concentrations ranging
from 0.00572 mg/kg to 2,670 mg/kg. The maximum concentration of 2,670 mg/kg was
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measured in the 0.5 — 3.7-foot interval at location 23A-0063 (RM 3.46),* which is adjacent to the
former Lewis Chemical facility. During the Phase 1 Reach field investigation in 2023, 24 samples
were analyzed from 11 locations adjacent to the former Lewis Chemical facility (sample ID 23A-
0004, 23A-0005, 23A-0025, 23A-0026, 23A-0044, 23A-0045, 23A-0061, 23A-0062, 23A-0063,
23A-0064, and 23A-0065) with concentrations ranging from 1.3 mg/kg to 2,670 mg/kg. The next
highest concentrations of 2,050 mg/kg, 934 mg/kg, and 915 mg/kg were measured in the 3.7 -
5.7-foot interval at 23A-0064 (RM 3.45), and the 3 — 4.7 foot and 0.5 — 3.0-foot intervals at 23A-
0062 (RM 3.47), respectively; these samples were also located at the former Lewis Chemical
Facility.

In areas of the Phase 1 Reach that are not in the vicinity of the former Lewis Chemical Facility, a
maximum concentration of 853 mg/kg was measured in the 2.3 - 4.2-foot interval at location
23A-0070 (RM 2.69), which is in the T&H Dam impoundment. During the Phase 1 Reach field
investigation, 23 samples were analyzed from eight locations in the T&H Dam impoundment
(23A-0020, 23A-0040, 23A-0060, 23A-0066, 23A-067, 23A-0068, 23A-0069, and 23A-0070) with
concentrations ranging from 0.00572 mg/kg to 853 mg/kg. During the 2017 — 2018 Site
Investigation, prior to the Site’s listing to the NPL, two samples were analyzed for PCB congeners
in the T&H Dam impoundment with concentrations ranging from 270 mg/kg to 11,000 mg/kg.

Figure 3 illustrates the spatial distribution of total PCB congeners in sediment collected during
the 2023 Phase 1 Reach field investigation in the areas of the former Lewis Chemical facility,
T&H Dam impoundment, and other areas of the Phase 1 Reach. The figure shows that PCB
concentrations greater than 100 mg/kg were measured in the top 0 — 0.5-feet of sediment at 24
locations throughout the Phase 1 Reach. Additionally, the figure shows that PCB concentrations
greater than 100 mg/kg were measured in the in the 3- to 6-foot subsurface interval adjacent to
and downstream of the former Lewis Chemical facility and within the T&H Dam impoundment.
During the 2023 Phase 1 Reach field investigations, the depth to refusal was recorded at each
sampling location if possible. This data was used to assist in estimating sediment thickness, and
was compared to the 1964 dredging design plans of the Metropolitan District Commission (now
a part of the Massachusetts DCR) which are located in Appendix F. The objective of that
evaluation was to determine if comparing the 1964 dredging design to the current (2023)
bathymetry could be used to supplement the estimate the volume of soft sediment throughout
the Phase 1 Reach. The results of this evaluation concluded that the elevations on the 1964

1 RM refers to River Mile. River Miles measure distance along the course of the river and are not necessarily the
straight-line distance. River Mile is used on several figures in this EE/CA as a measuring scheme to locate features
along the Lower Neponset River Superfund Site. The measurements indicate the distance in RM from the Walter
Baker Chocolate Dam upstream to the confluence of the Neponset River and the Mother Brook.
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MDC design drawings do not provide a reasonable baseline that can be used to calculate the
thickness of sediment that has accumulated since the 1964 dredging work.

Within the Phase 1 Reach floodplain soil, total PCB congeners were detected in 135 out of 138
samples, with detected concentrations ranging from 0.000605 mg/kg to 173 mg/kg. The
maximum concentration of 173 mg/kg was measured in the 0 — 1 foot interval at location 23D-
0052 (RM 2.82), which is on the north bank in the Riverside Square PCB Removal Site area. The
next highest concentration of 145 mg/kg was measured in the 0 — 1 foot interval at location
23D-0054 (RM 2.79), which is also on the north bank in the Riverside Square PCB Removal Site
area. Soil in the Riverside Square PCB Removal Site area is currently being addressed using a
time-critical removal action, which is expected to continue through 2025.

Figure 4 illustrates the spatial distribution of total PCB congeners in the Phase 1 Reach
floodplain soil. The figure shows that PCB concentrations above 100 mg/kg were measured in
seven locations (sample locations 23D-0014, 23D-0052, 23D-0054, 23D-0060, 23D-0069, 23D-
0074and 23D-0114). Additionally, PCB concentrations above 25 mg/kg but less than 100 mg/kg
were in an additional eight locations (sample locations 23D-0017, 23D-0020, 23D-0021, 23D-
0050, 23D-0053, 23D-0055, 23D-0056, 23D-0120). The floodplain soil adjacent to the former
Lewis Chemical facility were excavated and restored in 2024 during the Lewis Chemical time-
critical removal action.

2.4.2 Additional Contaminants of Potential Concern

Additional COPCs are present at the Site and may pose a risk to human health and the
environment. In summary, detections in sediment in the Phase 1 Reach include:

= 16 of 17 dioxins/furans (PCDD/Fs);

= 205 of 209 PCB congeners;

= 14 of 21 pesticides;

= 23 of 23 metals;

= cyanide;

= 33 of the 54 volatile organic compounds (VOCs); and

= 32 of the 68 semi-volatile organic compounds (SVOCs).

In summary, detections in floodplain soil in the Phase 1 Reach include:

= 17 0of 17 PCDD/F;

= 204 of 209 congeners;
= 23 of 23 metals;

= 12 of 54 VOCs;

= 32 of 68 SVOCs; and

= Asbestos.
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Among the detected constituents, select PCB congeners, PCDD/Fs, metals, pesticides, and
SVOCs had a relatively high percentage of sediment samples with concentrations above human
health and/or ecological project action limits as reported in the Data Evaluation Summary
Memorandum — Phase 1 (AECOM, 2024).2 Additional information, including figures of this data,
is available in the Conceptual Site Model report (AECOM, 2025).

Using the full Phase 1 sediment data set, which is available in the Data Evaluation Summary
Memorandum — Phase 1 (AECOM, 2024), an evaluation was conducted to determine whether
contaminants with elevated concentrations in sediment are likely to remain and continue to
pose a potential risk to human health and the environment following implementation of each
removal action alternative. This evaluation included all Phase 1 sediment analytes except for
PCBs and dioxins/furans. Based on a review of Phase 1 data, EPA determined that dioxin and
furans are co-located with PCBs in sediment in the Phase 1 Reach and that focusing on PCBs for
the EE/CA would incorporate areas with elevated levels of dioxins and furans. Remaining COPCs
following the completion of each RAA were compared to human health and ecological risk-
based project action limits and the maximum concentration detected in background sediment.
The outcome of this evaluation specific to RAA-2, RAA-3, and RAA-4 are discussed further in
Section 4.4.10, Section 4.5.12, Section 4.6.12, respectively, and Appendix E.

2.4.3 Sources of PCB Contamination

Historical investigations conclude that PCBs are present in sediment above background
concentrations throughout the Lower Neponset River Superfund Site and suggest that
contaminated sediment has accumulated within the Phase 1 Reach from both suspected and
unknown sources. A major suspected historical source of contamination is the Mother Brook
(Weston Solutions, Inc., 2019). Other potential sources of contamination that have been
identified include facilities upstream of the confluence of Mother Brook and the Neponset River,
and from facilities adjacent to the Lower Neponset River Superfund Site (Weston Solutions, Inc.,
2019). These potential sources are summarized in the following sections, including the status of
any remediation. For further discussion regarding prior response actions, see Section 2.2.2.

2.4.3.1 Mother Brook

A major suspected historical source of PCB contamination of the Lower Neponset River
Superfund Site is the Mother Brook. Prior to the Lower Neponset River Superfund Site proposal
to the NPL, the MassDEP completed a file review of waste sites within the Neponset River Basin.

2 The project action limits for sediment were selected based on the lower of the human health and ecological
based levels. Human health levels are based on EPA regional screening levels (RSLs) for residential soil based on a
target hazard quotient of 0.1 and a target risk level of 1E-06 (EPA, 2022), and ecological levels are based on EPA
Region 4 ecological screening values for freshwater sediment (EPA, 2018).
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In its review, MassDEP identified sites within proximity of the Neponset River, or one of its
tributaries, listing PCBs as a COC. MassDEP concluded that the major sources of PCB
contamination to the Lower Neponset River were located along the Mother Brook. MassDEP
identified 10 properties that are potential sources of PCBs to the Neponset River either directly
or through one of its tributaries, six of which were located along the Lower Mother Brook,
including:

= The former LE Mason Facility at 98 Business Street (associated with MassDEP Release
Tracking Numbers (RTNs) 3-0000730, 3-0019974);

= The former Allis & Chalmers Manufacturing Facility at 1377 Hyde Park Avenue (RTN 3-
0027067);

= The Former American Tool and Machine at 1415 Hyde Park Avenue (RTNs 3-0027790, 3-
0027791, 3-0028336 & 3-0028835);

=  The former Allis & Chalmers Electrical Manufacturing facility at 1344 Hyde Park
(30032581);

= The former location of a Junkyard/Paint Manufacturing Facility at 56R Business Street
(RTN 3-0023869); and

» The North and South Banks of Mother Brook (RTN 3-0027168).3

Several PCB-related response actions, including sediment removal, have occurred near the
location of the former LE Mason Facility. Additionally, contaminated sediment within the
Mother Brook was removed adjacent to the Allis & Chalmers Manufacturing Facility, the former
American Tool and Machine Facility, and the former Junkyard/Paint Manufacturing Facility
(Weston Solutions, Inc., 2019). Soil at these properties has been investigated previously, and it
was determined that either a condition of No Significant Risk existed, or response actions were
performed so that a condition of No Significant Risk was achieved.

2.4.3.2 Neponset River Upstream of Confluence with the Mother Brook

Potential sources of PCB contamination to the Lower Neponset River Superfund Site from the
Neponset River, upstream of its confluence with the Mother Brook, include the former

3 The North and South Banks of Mother Brook site does not include a facility and has been defined as
encompassing the North and South Banks along a stretch of approximately 400 square feet of Mother Brook
between the easterly (downstream) side of the MBTA/Amtrak railroad bridge (downstream of the former LE
Mason/98 Business Street Facility) and the westerly (upstream) side of the Hyde Park Avenue bridge. Thomas &
Betts and New Albertson’s jointly performed remediation activities with respect to this site, pursuant to the
Massachusetts Contingency Plan (MCP).
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Norwood PCBs Superfund Site and the former Canton Airport (Weston Solutions, Inc., 2019).
These two sites were also identified by MassDEP in its file review of potential PCB sources to the
Lower Neponset River.*

The former Norwood PCBs Superfund Site is located in Norwood, Massachusetts, approximately
7.5 miles upstream of the Lower Neponset River Superfund Site at the confluence with Mother
Brook. Response actions included sediment removal in the Meadow Brook, a tributary to the
Neponset River. The former Canton Airport is located on Neponset Street, east of Interstate 95
in Canton, Massachusetts, approximately six miles upstream of the Mother Brook confluence.
The property was used as an airport from the 1930s to the mid-1950s and was then used by
several different types of businesses. Previous investigations at the former Canton Airport
indicated the presence of elevated PCBs in the soil. To address the high levels of PCBs at the
property, the soil was excavated.

2.4.3.3 Former Facilities Adjacent to the Site (Lewis Chemical Removal Site
and Bay State Paper)
Facilities adjacent to the Site that are potential sources of PCB contamination include the
former Lewis Chemical facility and the former Bay State Paper Company (Weston Solutions, Inc.,
2019). These two sites were also identified by MassDEP in its file review of potential PCB
sources to the Lower Neponset River.> The locations of these properties are shown on Figure 1.

Elevated concentrations of PCBs and other contaminants have been detected in sediment
adjacent to the former Lewis Chemical Corp. facility, located at 0 and 12-24 Fairmount Court in
Hyde Park. EPA recently completed a time-critical removal action at the Lewis Chemical Removal
Site, which extends 500 feet along the northern bank of the river as shown on Figure 1. The
removal action involved excavation and off-site transportation and disposal (T&D) of riverbank
and upland soil that were contaminated with PCBs, VOCs, asbestos, and metals. At the Lewis
Chemical Removal Site, over 5,000 tons of contaminated soil and debris were removed from a
portion of the floodplain soil and upland areas. After removal of the contaminated materials,
the Lewis Chemical Removal Site was backfilled, graded, and seeded (Weston Solutions, Inc.,
2025).

The former Bay State Paper Company was located at 892 River Street in the Boston
neighborhood of Hyde Park. The facility, which historically included adjacent properties in

4 The Norwood PCB Site is associated with MassDEP Release Tracking Number 4-3000403. Associated Release
Tracking Numbers for the Canton Airport Site include 4-3000941, 4-3020140, and 4-0022292.

5 MassDEP Release Tracking Numbers associated with the former Lewis Chemical facility include 3-0001616, 3-
0031548, 3-0033111 and 3-0031697. Release Tracking Numbers associated with the former Bay State Paper
facility include RTNs 3-0025435, 3-0018680 and 3- 0027201.
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Boston and Milton, was used as a paper mill starting in 1773 by the Tileston and Hollingsworth
families (Weston Solutions, Inc., 2019). Following ownership and operations by intervening
companies, the Bay State Paper Company purchased the mill in 1994 and continued to operate
the mill until 2004 (Haley & Aldrich, 2007). Previous investigations at the former Bay State Paper
Company property identified elevated PCBs in soil around the base of two transformers (Weston
Solutions, Inc., 2019).

2.4.4 Conceptual Site Model Involving Sediment Stability and T&H Dam

As part of the preliminary EE/CA development, the following data gaps were identified in the
Conceptual Site Model report for the Phase 1 Reach:

1. The stability of contaminated sediment and risk of downstream migration; and
2. The impact of removal of the T&H Dam on riverine conditions and sediment stability.

To address these data gaps, a hydraulic model and sediment stability analysis was performed, as
summarized in Appendix B.

The hydraulic model was used to calculate bed shear stresses for the sediment stability analysis.
The results indicate that areas of sediment that are stable under normal flow conditions have
the potential to be transported downstream under flood conditions.

The hydraulic model was also used to evaluate the impact of T&H Dam removal on riverine
conditions and water levels. The model results indicate that the T&H Dam has limited impact on
the Neponset River flood elevations and floodplain, as shown in Figures 1 and 2 of Appendix B.
Under average annual April flow conditions, the removal of the T&H Dam would draw down the
Neponset River approximately 2.1 feet directly upstream of the dam’s current location. For a
100-year simulated storm event, the water levels upstream of the dam’s current location would
lower 0.15 feet with the dam removed.

A hydraulic and sediment stability analysis was performed assuming no change to the channel
geometry when the T&H Dam is removed. This simplification was for the purpose of
understanding the impact of dam removal on water elevations and sediment mobility. Once a
removal action is selected, additional hydraulic analysis will be required to determine the
removal action’s impact on flood elevations specific to the remedial conditions.
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2.5 POTENTIAL RECEPTORS, EXPOSURE PATHWAYS, AND RISK

For the purpose of this EE/CA, potential receptors, exposure pathways, and risk from PCBs were
evaluated.® As previously noted, PCBs are the primary contaminant of concern within the Phase
1 Reach. Based on data from animal studies, the United States Department of Health and
Human Services and EPA consider PCBs a probable human carcinogen; noncarcinogenic health
effects have also been associated with PCBs (e.g., immune, reproductive, eye and skin effects)
(EPA, 1996; ATSDR, 2000, 2011). PCBs bioaccumulate and biomagnify in the food chain, which
means they have the potential to increase in concentration as they are transferred to higher
trophic levels (including fish and piscivorous species).

2.5.1 Human Health Receptors

Land use surrounding the Phase 1 Reach includes residential, recreational, commercial, and
industrial properties. According to U.S. Census data, there is a high population density within
0.1, 0.25, and 0.5 miles of the Phase | Reach as stated below:

e Within 0.1 miles: 2,115 people;
e Within 0.25 miles: 8,229 people; and
e Within 0.50 miles: 18,935 people.

Additionally, there are approximately 30 residential properties within 250 feet of the Phase 1
Reach.

2.5.1.1 Drinking Water

There are seven Massachusetts towns that are located (or partially located) within four radial
miles of the Site, including Boston, Brookline, Milton, Dedham, Canton, Quincy, and Westwood.
Most of the population is served by public water (Weston Solutions, Inc., 2019). Drinking water
for Dedham and Westwood is obtained from 14 groundwater supply wells located two or more
radial miles from the Site. There are an undetermined number of residences served by private
drinking water wells in these two towns (Weston Solutions, Inc., 2019). Boston, Brookline,
Milton, Quincy, and Canton are served by the MWRA, which obtains drinking water from
surface water locations in central Massachusetts. The Site Inspection report indicates that a very
small number of people in Boston are served by private wells located within one and four radial
miles of the Site, but the exact number could not be determined; the nearest private wells are

6 As noted in Section 2.4.2, additional contaminants of potential concern are present at the Site at elevated levels.
These contaminants contribute to Site risks to human health and the environment, which will be fully evaluated
in a baseline risk assessment to support the long-term remedial action. As further discussed in Section 3.2, an
objective of the proposed NTCRA is to also address risks from COPCs.
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located 0 to 0.25 miles south of the Site (Weston Solutions, Inc., 2019). Surface water from the
Lower Neponset River is not used as a drinking water source.

2.5.1.2 Recreational Use

The segment of the Lower Neponset River within the Phase 1 Reach is designated a Class B
surface water body (314 CMR 4.06). Class B waters are designated for primary and secondary
contact recreation and are a habitat for fish, other aquatic life, and wildlife, for their
reproduction, migration, growth, and other critical functions. The Phase 1 Reach is bordered by
a nearly continuous forested riparian corridor, which provides habitat for a variety of bird and
mammal species.

Recreational activities include walking, biking, kayaking, and canoeing. Swimming and wading
are not recommended but are not prohibited. The Neponset River Watershed Association’s
Community Water Monitoring Network (CWMN) monitors water quality in the Neponset River
Watershed. Results from water sampling performed by CWMN inform the EPA’s Water Quality
Report Card. According to the 2022 Neponset River Report Card the Lower Neponset River is
70.9% in compliance with Massachusetts bacterial standards for water-based recreation
(Neponset River Watershed Association, 2022). In other words, the Lower Neponset River was
unsuitable for swimming or boating approximately 30% of the time within the two-year period
due to elevated bacteria levels.

Access to the Lower Neponset River is unrestricted, except in areas where private properties
prevent access to the river. The Phase 1 Reach includes the following abutting recreational
and/or conservation land: Walnut Street Conservation Land, West Street Park, Doyle Park,
Riverside Conservation land, and Neponset River Reservoir Conservation land. As also
documented in the Baseline Reuse Assessment, there are several DCR master plans guiding
development activities along the Phase 1 and 2 Reaches (EPA, 2023b). Greater public access to
the Phase | Reach increases risk and exposure prevalence and opportunity for fish consumption,
incidental ingestion, and dermal contact with river sediment, floodplain soils, and surface water.

Recreational receptors may be exposed to contaminants in floodplain soil, surface water, and
sediment via incidental ingestion and dermal contact. While it is possible that contaminants in
floodplain soil, sediment, and surface water could volatilize or adhere to soil particles that
become dust, it is likely that the air exposure pathway is minor relative to direct contact
exposures (i.e., ingestion and dermal contact).

2.5.1.3 Anglers

Anglers may fish in the Lower Neponset River as fishing is not prohibited. While fish
consumption advisories are in place due to PCBs and dichlorodiphenyltrichloroethane (DDT),
these advisories may not be followed and anglers who consume their catch may be exposed to
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contaminants that have bioaccumulated in fish tissue (MDPH, 2022).” Based upon community
interviews conducted by EPA in 2022 and 2023, as documented in the Lower Neponset River
Community Involvement Plan (EPA, 2023a),® some people rely on fish from the river as a food
source.

2.5.1.4 Human Health Exposure Pathways

The following exposure pathways were evaluated as potentially complete for human receptors
under both current and potential future scenarios, see Table 1 below.

Receptor Media InC|der.1taI Dermal Contact | Consumption
Ingestion

Recreator Floodplain Soils X X
and .

Resident Sediment X X

. Floodplain Soils X X
Recreational :

Angler Sediment X X

g Fish Tissue X

Table 1 — SRE Human Exposure Pathways
2.5.2 Ecological Receptors

2.5.2.1 Aquatic Species

Fish species observed by the USACE in a 2002 fishery population study included chain pickerel,
common carp, bluegill, American eel, white sucker, brown bullhead, pumpkinseed, largemouth
bass, fallfish, tessellated darter, brook trout, and brown trout (Milone & MacBroom, Inc., 2006).
Infaunal benthic invertebrates and aquatic invertebrates are also expected to be present within
the river; these likely include larval stages of dragonflies, damselflies, mayflies, stoneflies,
caddisflies, and mosquitoes.

Several aquatic-dependent birds have been observed around the river such as great blue heron,
mallard duck, Canada goose, and belted kingfisher (Milone & MacBroom, Inc., 2006). Reptiles
and amphibians that inhabit the river include common snapping turtle, painted turtle, eastern
garter snake, common water snake, green frogs, bull frogs, American toad, and spring peeper
(Milone & MacBroom, Inc., 2006).

7 The Massachusetts Department of Public Health advisory recommends that children under 12, pregnant women,
nursing mothers, and women that may become pregnant should not eat any fish caught from the Neponset River
between the Hollingsworth and Vose Dam in Walpole and the Walter Baker Chocolate Dam. All other people
should not eat any American eel or white sucker fish from this area and should limit consumption of all other
freshwater fish from this area to no more than two meals per month (MDPH, 2022).

8 EPA, Lower Neponset River Community Involvement Plan (EPA, 2023a), available at
https://semspub.epa.gov/work/01/677693.pdf,
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2.5.2.2 Terrestrial Species

Additional birds and mammals likely to be found along the riparian fringe of the river include
common yellow throat, Baltimore oriole, common grackle, red-winged blackbird, yellow
warbler, eastern kingbird, eastern phoebe, eastern chipmunk, common gray squirrel, raccoon,
opossum, muskrat, white-tailed deer, woodchuck, bats, and cottontail rabbit (Milone &
MacBroom, Inc., 2006).

Several Canada geese and evidence of beaver activity have been observed throughout the
Phase 1 Reach during the Remedial Investigation. During the Wetland Delineation and Ordinary
High Water Mark Assessment conducted in June 2023, a total of 22 species (or evidence of their
use) were observed in or around the study corridor. These species are reported in the Phase 1
Site Reconnaissance Memorandum (AECOM, 2023b). These observations included common
bird species such as blue jay, American robin, starling, and common grackle, as well as
mammals including beaver, raccoon, white-tailed deer, weasel, skunk, and chipmunk.

2.5.2.3 Ecological Receptor Exposure Pathways

Based on the habitat present and the previous observations, ecological receptor groups within
the Site include:

e Aquatic invertebrates and fish;

e |nfaunal benthic invertebrates;

e Aquatic-dependent birds and mammals foraging on food items within the river; and
e Terrestrial birds and mammals foraging on food items within riparian areas.

While the river supports a variety fish and other aquatic life, the ecological receptor groups of
greatest concern for exposure to PCBs in sediment and the food chain consist of benthic
invertebrates and piscivorous wildlife feeding in the aquatic habitats of the Phase 1 reach.
Although infaunal successional stages could not be determined at most locations during the
sediment profile imaging survey, relatively high-order benthic communities appear to be
present in some areas. Benthic invertebrates are directly exposed to PCBs within the surface
sediment horizon, and invertebrates may also ingest sediment and food items containing PCBs.

Due to the bioaccumulative nature of PCBs, birds and mammals that ingest prey items such as
fish, amphibians, or benthic invertebrates are likely to be exposed to higher concentrations of
PCBs than herbivores consuming vegetation. Birds and mammals may be exposed to PCBs in
sediment via incidental ingestion while foraging and via ingestion of prey items (e.g., shellfish,
amphibians, fish) that have bioaccumulated PCBs from the sediment and water column. PCB
exposure may also occur via ingestion of surface water, but this level of exposure is expected
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to be much lower than exposure through the diet. Birds and mammals such as heron or mink
may consume larger fish contaminated by PCBs that have consumed smaller fish contaminated
by PCBs. Therefore, these piscivorous receptors are typically exposed to the highest levels of
PCBs in the diet.

2.5.3 Streamlined Risk Evaluations of Sediment and Soil

EPA performed streamlined risk evaluations for PCBs in sediment and soil, which are
documented as follows in Appendix D:

1. Report: Streamlined Risk Evaluation in Sediment
2. Technical Memorandum: Streamlined Human Health Risk Evaluation in Soil
3. Technical Memorandum: Streamlined Ecological Risk Evaluation in Soil

A streamlined risk evaluation is intermediate in scope between a limited risk evaluation to
support emergency removal actions and the conventional baseline assessment to support
remedial actions. Consistent with the EPA’s Guidance on Conducting Non-Time-Critical Removal
Actions Under CERCLA, the streamlined risk evaluations aid in justifying a removal action and
identifying what current or potential exposures should be prevented (EPA, 1993). The
streamlined risk evaluations performed to support this EE/CA and proposed NTCRA, which are
discussed in further detail below, only evaluated risks posed by PCBs.? EPA uses the term
“Increased Lifetime Cancer Risk (ILCR)” to quantify the probability of getting cancer over a
lifetime due to exposure related to the Site (e.g., 1 in 1,000,000 or 1E-06). EPA uses the term
Hazard Quotient (HQ) to quantify non-cancer risk, which is the ratio of the exposure dose
divided by the oral Reference Dose (RfD). Human health risks for sediment and soil were
compared to a target ILCR of 1E-04 (1 in 10,000), which is the least conservative of EPA’s
acceptable risk range of 1E-06 to 1E-04 (1 in 1,000,000 to 1 in 10,000), and a non-cancer HQ of
3, consistent with EPA’s derivation of Removal Management Levels.*°

° The streamlined risk evaluations focused on PCBs. The Phase 1 data indicates that PCBs are widespread and of
high concentration in many areas. Potentially unacceptable risks for PCBs exist to varying extents in all areas of
the Phase 1 Reach. Because the streamlined risk evaluations concluded that the risks at the Site from PCBs alone
warrant the performance of a removal action, other COPCs were not included in the evaluation. However, as
noted in Section 2.4.2, additional contaminants of potential concern are present at the Site and contribute to
risks to human health and the environment, which will be fully evaluated in a baseline risk assessment to support
the long-term remedial action. To the extent other COPCs are collocated with PCBs at the Site, the proposed
NTCRA is expected to also address risks from these COPCs. For more information, see Section 2.4.2 and
Appendix E.

10 https://www.epa.gov/risk/regional-removal-management-levels-rmls-users-guide
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Ecological risks also use the HQ to indicate if a contaminant and exposure pathway pose
potential adverse ecological risks. A HQ greater than 1 indicates that there is potential for
unacceptable risk for effects to occur with how much a specific ecological receptor is exposed to
the contaminant with known toxicity effects.

The streamlined risk evaluations for PCBs in sediment and soil in the Phase 1 Reach are
summarized in Section 2.5.4 and Section 2.5.5 below, respectively.

2.5.4 Summary of the Streamlined Risk Evaluation for Sediment

The principal human exposure pathway of concern evaluated in the SRE was direct contact with
river sediment. Sediment data from the 2023 investigation in the Phase 1 reach were used in
the risk calculations. Consumption of Lower Neponset River fish was also evaluated as it can be
an important exposure pathway at sediment sites with bioaccumulative compounds such as
PCBs. Historical fish tissue data (collected in 2003 and 2005) were used in the SRE in a screening
level analysis to support the NTCRA because more recent fish tissue data was not available. Fish
tissue data was collected in Fall of 2024 will be available in 2025 to support sitewide risk
assessments that will be conducted in the future.

The ecological risk assessment (ERA) for the SRE was conducted in accordance with EPA
guidance, primarily the Ecological Risk Assessment Guidance for Superfund: Process for
Designing and Conducting Ecological Risk Assessments (EPA, 1997). EPA’s eight-step approach
for conducting ERAs includes a screening level ERA (SLERA) (Steps 1 and 2) followed, when
necessary, by a baseline ERA (BERA) (Steps 3 through 8). The SLERA is intended as a
conservative evaluation of the data and site conditions designed to focus further risk
assessment activities on the most important stressors and exposure pathways and eliminate
stressors and exposure pathways without potential for risk. The SLERA has limited capacity to
assess the likelihood or magnitude of ecological risks. Therefore, if potential risks are identified,
they are assessed in the more complex and site-specific BERA. The ecological evaluation for the
SRE is not intended to help identify whether further risk assessment activities are warranted;
rather the evaluation is intended to help decide whether to take a cleanup action and assess
what exposures need to be addressed by the action (EPA, 1993). Therefore, this ERA includes
elements of the SLERA and the BERA (e.g., use of 95% upper confidence limit (UCL), and low
effect toxicity values).

Five sediment exposure concentration areas were defined within the Phase 1 reach, as
illustrated in Figure 5. Each exposure area is about 0.2 miles in length. The exposure areas were
developed to support the analysis of RAAs for the EE/CA, as indicated below:

= Exposure Area 1: Sediment located immediately upstream of the T&H Dam (this includes
the impounded sediment).
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= Exposure Area 2: Sediment located near the Riverside Square PCB Removal Site and West
Street Park.

= Exposure Area 3: Sediment located from the MBTA railroad bridge crossing upstream near
West Street Park upstream to the start of the Fairmount MBTA train station area.

= Exposure Area 4: Sediment located near and slightly downstream of the Lewis Chemical
Removal Site.

= Exposure Area 5: Sediment located from the MBTA railroad bridge crossing just upstream of
the Lewis Chemical Removal Site to the confluence with the Neponset River and the Mother
Brook.

For the human and ecological receptors evaluated in the SRE, sediment exposure is expected to
be limited to surface sediment (0 to 0.5 feet). However, to support the evaluation of RAAs,
which consider the risk related to an uncontrolled release of contaminated sediment in the
event of dam failure, a second evaluation including deeper sediment was also considered in the
SRE (0 to the maximum sediment sample depth of 6.2 feet).

2.5.4.1 Human Health Risks from Sediment

A recreational receptor (child and adult) is assumed to contact surface sediment in the Phase 1
Reach while doing activities such as wading, swimming, boating, rowing, and kayaking.

As illustrated in Table 2 below, for exposure to surface sediment, the ILCR ranges from 2E-05
(Area 2) to 2E-04 (Area 4), and HQ ranges from 1 to 31. Yellow highlighting indicates ILCR
greater than 1E-04 or HQ greater than 3. For exposure to all sediment, the ILCR ranges from 5E-
05 (Area 2) to 2E-03 (reach-wide), and the HQ ranges from 2 to 304. Cancer risks and noncancer
hazards are higher due to generally higher levels of PCBs in deeper sediment.

Exposure Point | ILCR (child/Adult) | HQ (Child) | HQ (Adult)
Surface Sediment
Area l 7E-05 12 2
Area 2 2E-05 4 1
Area 3 1E-04 27 4
Area 4 2E-04 31 5
Area 5 6E-05 12 2
Reach-wide 1E-04 20 3
All Sediment
Area l 2E-04 37 6
Area 2 5E-05 9 2
Area 3 2E-04 35 6
Area 4 5E-04 93 16
Area 5 6E-05 10 2
Reach-wide 2E-03 304 51
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Table 2 - Summary of Sediment Exposure Area Risks and Hazards to the Recreational Receptor
Notes:

ILCR — Increased lifetime cancer risk
HQ - Hazard Quotient
Yellow highlighting indicates an ILCR greater than 1E-04 or HQ greater than 3.

A recreational angler (child and adult) is assumed to consume fish caught from the Site.
Screening level potential risks and hazards were calculated using white sucker fillet tissue from
the T&H impoundment. The ILCR and the HQ for PCBs were calculated two ways for total PCBs
and for the sum of PCB TEQ and total non-DLC PCBs.! The ILCR exceeds 1E-04 and the HQ
exceeds 3 for the T&H Dam impoundment area where historical fish tissue data was available.
More information is available in the Streamlined Risk Evaluation for Sediment in Appendix D.

Scenario ILCR (Child/Adult) HQ (Child) HQ (Adult)
Total PCBs 1E-03 186 70
PCB TEQ+ total non-DLC PCBs 2E-03 219 82

Table 3 - Summary of Screening Level PCB Fish Consumption Risks and Hazards to the Recreational Angler
Notes:
DLC — dioxin-like congener

TEQ - toxicity equivalence
Yellow highlighting indicates an ILCR greater than 1E-04 or HQ greater than 3.

2.5.4.2 Ecological Risks from Sediment

Risks were evaluated for the benthic invertebrate community in direct contact with the
sediment, and piscivorous wildlife (great blue heron and mink) that consume whole fish with
incidental sediment ingestion.

Benthic invertebrates were evaluated based on comparisons to bulk sediment benchmarks and
equilibrium-partitioning-based benchmarks adjusted to the area and a depth-specific average of
total organic carbon (OC). The HQs above 1 based on bulk sediment benchmark comparisons
were calculated for surface sediment and all sediment in the exposure areas identified above.
The equilibrium partitioning-based evaluation predicted percent benthic injury levels for the
benthic invertebrate community ranging from 54% to 97% in surface sediment and 92% to 100%
in all sediment across the exposure areas and reach-wide.

11 For fish tissue, a second estimate of total PCBs was calculated as described below to account for coplanar
congeners that may enrich in biological tissues. The group of 209 PCB congeners includes 12 coplanar congeners
that are considered to have potential dioxin-like effects. The World Health Organization’s 2005 mammalian toxic
equivalency factors (TEFs), which were adopted by EPA, were used to calculate a toxicity weighted concentration
for each of the coplanar PCB congeners. For each sample, the concentration of PCB toxicity equivalence (PCB-
TEQ) was calculated by summing the toxicity weighted concentration for each detected congener. The
concentration of total PCBs in each fish tissue sample was calculated as the sum of detected non-dioxin like
congeners (non-DLC) and PCB-TEQ.
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Horizon Surface Sediment (0-0.5 ft)
Exposure | Exposure | Exposure | Exposure Exposure Reach-
Area l Area 2 Area 3 Area 4 Area 5 wide
Average Total
Organic Carbon 13.0 6.8 9.9 4.7 2.2 8.0
(%)
Average Fraction
Organic Carbon 0.13 0.0068 0.099 0.047 0.022 0.080
(0C)
PCB Exposure 57.6 16.8 125 146 56.1 91.5
Predicted
Percent Benthic 74 54 93 98 97 91

Injury at EPC

Table 4 - Summary of Surface Sediment Predicted Benthic Injury
Notes:

EPC — Exposure Point Concentration

OC - Organic carbon

Horizon All Sediment Depths
Exposure | Exposure Exposure Exposure Exposure Reach-
Area l Area 2 Area 3 Area 4 Area 5 wide
Average Total
Organic Carbon 6.3 3.7 5.0 3.6 1.7 4.5
(%)
Average
Fraction 0.063 0.037 0.050 0.036 0.017 0.045
Organic Carbon
(0C)
PCB Exposure 176 435 164 434 48.4 1425
Predicted
Percent 08 92 o8 100 o8 100
Benthic Injury
at EPC

Table 5 - Summary of All Sediment Predicted Benthic Injury

Risks to piscivorous wildlife were evaluated using a food web model that assumed an exclusive
diet of fish with incidental sediment ingestion. Whole body white sucker data collected from the
T&H Dam impoundment area from prior USGS studies were used to represent the fish tissue
concentration of PCBs within all exposure areas evaluated in the food web model. HQs were
calculated based on both No Observed Adverse Effects Level and Lowest Observed Adverse
Effects Level toxicity reference values. HQs above 1 suggest the potential for risk to these
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ecological receptors. HQs equal to or above 1 were calculated for the great blue heron within
Exposure Areas 1, 3 and reach wide. HQs above 1 were calculated for the mink within Exposure
Areas 1, 2, 3, 4 and reach wide.

2.5.5 Streamlined Risk Evaluation in Floodplain soils

Floodplain soils within the Phase 1 Reach were evaluated to determine the magnitude of
potential human health and ecological exposures from PCBs (the primary contaminant of
potential concern for this risk evaluation).

Exposures to PCBs in soil for humans and wildlife were evaluated for nine floodplain exposure
areas and on a reach-wide basis, as illustrated on Figure 6 and described below:

= Exposure Area 1: Floodplain soils located on the northern bank from the T&H Dam to the
Riverside Square PCB Site.

= Exposure Area 2: Floodplain soils located on the northern bank within the Riverside Square
PCB Site and West Street Park.12

= Exposure Area 3: Floodplain soils located on the southern bank from the T&H Dam to the
MBTA railroad bridge crossing.

= Exposure Area 4: Floodplain soils located on the northern bank between the MBTA railroad
bridge crossing and the Fairmount Avenue bridge.

= Exposure Area 5: Floodplain soils located on the southern bank between the MBTA railroad
bridge crossing and the Fairmount Avenue bridge.

= Exposure Area 6: Floodplain soils located on the north bank along the former Lewis
Chemical facility.

= Exposure Area 7: Floodplain soils located on the southern bank across from the former
Lewis Chemical facility between the MBTA railroad bridge crossing and the Fairmount
Avenue bridge.

= Exposure Area 8: Floodplain soils located on the northern bank between the MBTA railroad
bridge crossing and the confluence of the Mother Brook and the Neponset River.

= Exposure Area 9: Floodplain soils located on the southern bank between the MBTA railroad
bridge crossing and the confluence of the Mother Brook and the Neponset River.

12 The Riverside Square PCB Site removal action is ongoing.

13 A portion of the riverbank along the former Lewis Chemical facility was addressed and restored during the Lewis
Chemical removal action due to structural and stability requirements. Unaddressed floodplain soils continue to
pose a threat to human health and the environment.
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For human health, each exposure area for soil is evaluated separately in the risk evaluation. An
evaluation of potential ecological risk was also conducted for the nine exposure areas along the
Phase 1 Reach, similar to the human health SRE for soil, to estimate potential ecological risks
from exposure. However, because the Phase 1 Reach of the Site is bordered by a nearly
continuous forested riparian corridor, which provides habitat for a variety of bird and mammal
species, the SRE of PCBs in soil to estimate ecological risk was performed reach wide. The
riparian corridor is recommended to be treated as single unit (i.e., reach-wide) as there is no
significant distinction between the riparian segments for either species because the majority of
the Phase 1 Reach is a suitable habitat.

2.5.5.1 Human Health Risks from Soil

Recreating child and adult receptors are assumed to directly contact surface soil within the
FEMA 100-year floodplain of the Phase 1 Reach. The results of the recreational receptor risk
evaluation for PCBs in floodplain soil for the nine exposure areas of the Site are presented
below in Table 6. The estimated ILCR for the recreating adult and child receptor ranges from 1E-
04 (1in 10,000) to 4E-06 (4 in 1,000,000). No exposure areas exceeded an ILCR of 1E-04 (1 in
10,000) for the adult and child. Non-cancer hazards for the child are above an HQ of 3 for
Exposure Areas 1, 2, 3, 4, 6, and 7, as depicted as highlighted cells in Table 6 below.* Exposure
Area 5, 8, and 9 do not exceed an ILCR of 1E-04 (1 in 10,000) or an HQ of 3 for the adult and
child recreator scenario. The results of the SRE for soil indicate exceedance of removal risk
criteria for the recreator for Exposure Areas 1, 2, 3, 4, 6, and 7.

Exposure Exposure Point Child HQ ILCR (lifetime, child/adult)
Areas Concentration

1 101 22 1E-04 (1 in 10,000)

2 56.14 12 6E-05 (6 in 100,000)
3 18.27 4 2E-05 (2 in 100,000)
4 18.69 4 2E-05 (2 in 100,000)
5 3.68 1 4E-06 (4 in 1,000,000)
6 49.99 11 6E-05 (6 in 100,000)
7 103.9 22 1E-04 (1 in 10,000)

8 9.60 2 1€-05 (1 in 100,000)
9 7.10 2 8E-06 (8 in 1,000,000)

Table 6 — Summary of Floodplain Soil Exposure Area Risks and Hazards to the Recreational
Receptor

14 Non-cancer risk was also estimated for the adult and child resident. However, only the child resident results for non-cancer
risk are presented in the results summary because the child is the most conservative receptor.
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Residential child and adult receptors are also assumed to directly contact surface soil within the
FEMA 100-year floodplain of the Phase 1 Reach. The results of the residential receptor risk
evaluation for PCBs in floodplain soil for the nine exposure areas of the Site are presented
below in Table 7.1°> The estimated ILCR for the adult and child residential receptor range from
3E-04 (3in 10,000) to 1E-05 (1 in 100,000). Exposure Areas 1, 2, and 7 exceed an ILCR of 1E-04
(1in 10,000). Non-cancer hazards for the child resident are above an HQ of 3 for Exposure Areas
1,2,3,4,6,7,8,and 9.1° Exposure Area 5 does not exceed an ILCR of 1E-04 (i.e., 1 in 10,000) or
an HQ of 3. Risk results for the resident indicate exceedance of removal risk criteria for Exposure
Areas 1, 2,3,4,6,7,8,and 9. Exposure Area 5 did not exceed removal risk criteria for the
residential receptor scenario.

Exposure Point . ILCR (lifetime,

Exposure Areas Concentration Sl child/adult)

Exposure Area 1 101 86 3E-04 (3 in 10,000)
Exposure Area 2 56.14 48 2E-04 (2 in 10,000)
Exposure Area 3 18.27 16 6E-05 (6 in 100,000)
Exposure Area 4 18.69 16 6E-05 (6 in 100,000)
Exposure Area 5 3.68 3 1E-05 (1 in 100,000)
Exposure Area 6 49.99 43 1E-04 (1 in 10,000)
Exposure Area 7 103.9 88 3E-04 (3 in 10,000)
Exposure Area 8 9.60 8 3E-05 (3 in 100,000)
Exposure Area 9 7.10 6 2E-05 (2 in 100,000)

Table 7 — Summary of Floodplain Soil Exposure Area Risks and Hazards to the Residential
Receptor

2.5.5.2 Ecological Risks from Soil

In ecological risk assessment, it is not possible to directly evaluate risks to all individual species
and populations in an ecosystem. Therefore, surrogate species were selected to represent
omnivorous birds and mammals. The American Robin (Turdus migratorius) was selected to
estimate risks to omnivorous birds, and the Short-tailed Shrew (Blarina brevicauda) was
selected to represent omnivorous mammals. These species are commonly used to represent the
omnivorous feeding guilds in risk assessments throughout New England. While other terrestrial
species may be used in an ecological SRE, the American Robin and the Short-tailed Shrew are
well suited to evaluate the risk from bioaccumulating and biomagnifying contaminants such as
PCBs.

15 Based upon current land use, exposure area’s 3, 4, and 6 do not have residential properties at this time.

16 Non-cancer risk was also estimated for the adult and child resident. However, only the child resident results for non-cancer
risk are presented in the results summary because the child is the most conservative receptor.
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HQs were calculated based on the lowest observed adverse effect level (LOAEL) toxicity

reference values. As demonstrated in Table 8, an HQ above 1 occurs in all exposure areas for the
Short-tailed Shrew and for exposure areas 1, 2, 3, 4, 6, 7, 8 for the American Robin.

Exposure Point Short-tailed
Exposure Areas Concentrations of PCBs American Robin HQ
Shrew HQ
(mg/kg)
Exposure Area 1 101 112.9 13.8
Exposure Area 2 56.14 62.7 7.7
Exposure Area 3 18.27 20.4 2.5
Exposure Area 4 18.69 20.9 2.6
Exposure Area 5 3.68 4.1 0.5
Exposure Area 6 202 225.7 27.7
Exposure Area 7 315.2 352.2 43.2
Exposure Area 8 9.60 10.7 1.3
Exposure Area 9 7.10 7.9 1.0

Table 8 — Summary of Floodplain Soil Exposure Area Risks and Hazards to Omnivorous Birds and

Mammals

47




Final Engineering Evaluation/Cost Analysis
Phase 1 Reach - Lower Neponset River Superfund Site

3. IDENTIFICATION OF REMOVAL ACTION OBJECTIVES

This section describes the Applicable or Relevant and Appropriate Requirements (ARARs), the
RAOs, and the cleanup levels pertinent to each RAA.

3.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

In accordance with 40 CFR 300.415(j), on-site removal actions conducted under the CERCLA are
required to attain ARARs “to the extent practicable considering the exigencies of the situation.”
ARARs are defined by the NCP (40 CFR 300.5) as follows:

= Applicable Requirements - “means those clean-up standards, standards of control, and
other substantive requirements, criteria, or limitations promulgated under federal or state
[Massachusetts] environmental or facility siting laws that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance found at
a CERCLA site. Only those state standards that are identified by a state in a timely manner
and that are more stringent than federal requirements may be applicable.”

= Relevant and Appropriate Requirements - “means those cleanup standards, standards of
control, and other substantive requirements, criteria, or limitations promulgated under
federal or state [Massachusetts] environmental or facility siting laws that, while not
‘applicable’ to a hazardous substance, pollutant, contaminant, remedial 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. Only
those state standards that are identified in a timely manner and are more stringent than
federal requirements may be relevant and appropriate.”

To-Be-Considered standards and guidance (TBCs) are comprised of non-promulgated advisories
or guidance issued by federal or state regulatory bodies that are not legally binding but may be
useful in developing cleanup alternatives. ARARs and TBCs are subdivided into three categories:
chemical-specific (that apply to establishing chemical cleanup standards), location-specific (that
apply to certain locations such as rivers and wetlands), and action-specific (that apply to certain
activities such as dredging and filling). The potential chemical-specific, location-specific, and
action-specific ARARs and TBCs identified for the Lower Neponset River Superfund Site are
presented in Table 15-1, Table 15-2, and Table 15-3. The sections below summarize the key
ARARs and TBCs considered in the development of the RAAs.

3.1.1 Chemical-Specific ARARs and TBCs

Chemical-specific ARARs are usually health- or risk-based numeric values that define
concentrations of specific hazardous contaminants deemed to be protective of human health
and the environment under site-specific exposure conditions. No chemical-specific ARARs were
identified in this EE/CA. However, a number of EPA guidance documents were included as TBCs
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for developing risk-based cleanup standards. The potential chemical-specific ARARs and TBCs
are presented in Table 15-1.

3.1.2 Location-Specific ARARs and TBCs

Location-specific ARARs serve to protect individual characteristics, resources, and specific
environmental features on a site, such as wetlands, water bodies, floodplains, and sensitive
ecosystems. For example, requirements have been identified as ARARs because portions of the
Lower Neponset River Superfund Site are occupied by wetlands or are situated in the 100-year
and/or 500-year floodplain. Location-specific ARARs may affect or restrict remediation and site
activities.

The potential location-specific ARARs identified in this EE/CA are presented in Table 15-2 and
generally include:

e State and federal requirements that require protection of wetlands and floodplains.
Federal regulations at 44 CFR Part 9, which implement Executive Order 11988
(Floodplain Management) and Executive Order 11990 (Protection of Wetlands), require
that wetlands and floodplains be protected and that adverse impacts be minimized. If
the proposed action will result in the occupancy and modification of floodplains or
wetlands, EPA must determine that that there is no practicable alternative to the
proposed actions. As part of this EE/CA, and as further discussed in Section 7, EPA is
seeking specific comments from the public regarding proposed impacts to floodplain
and wetland resources.

e Section 404 of the Clean Water Act and state wetland protection regulations prohibit
activities, including dredging and filling activity, that adversely affect wetlands and
waterways if there are practicable alternatives with less adverse impact. In accordance
with these ARARs, EPA must determine that the recommended alternative is the least
environmentally damaging practicable alternative to protect wetland and aquatic
resources. As part of this EE/CA, and as further discussed in Section 7, EPA is seeking
specific comments from the public regarding EPA’s determination that the
recommended removal action is the least environmentally damaging practicable
alternative.

e Federal and state requirements related to the protection of fish and wildlife resources
and their habitats, and the protection of threatened or endangered species or their
critical habitats, should any such species be identified at the Lower Neponset River
Superfund Site.

e Federal and state requirements protecting archeological and historical resources.
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3.1.3 Action-Specific ARARs and TBCs

Action-specific ARARs are usually technology- or activity-based requirements that govern
activities or processes that may be implemented on a site, including storage, transportation,
and disposal methods of hazardous substances as well as construction of facilities or treatment
processes. Selection of a particular response action at a site will invoke the appropriate action-
specific ARARs that may specify particular performance standards or technologies, as well as
specific environmental levels for discharged or residual chemicals.

The potential action-specific ARARs and TBCs identified in this EE/CA are presented in Table 15-
1, 15-2, and 15-3 and generally include:

e Clean Air Act and state regulations regulating air emissions and dust generated during
removal activities.

e Clean Water Act and state surface water quality standards and regulations regulating the
discharge of treated water from removal activities, including dewatering of dredged
sediment and floodplain soils.

e Resource Conservation and Recovery Act (RCRA) standards and state hazardous waste
management regulations, including requirements relating to the identification and
management of characteristic hazardous waste; regulations for management of solid
waste; requirements for hazardous waste generators; standards for treatment, storage,
and disposal of hazardous waste; and requirements for management of waste piles.

e Toxic Substances Control Act (TSCA) regulations at 40 CFR 761.61(c) provides risk-based
cleanup and disposal options for PCB remediation waste and requires a risk-based
determination that finds that the cleanup and disposal method will not pose an
unreasonable risk of injury to human health or the environment provided certain
conditions are met. As part of this EE/CA, and as further discussed in Section 7, EPA is
seeking specific comments from the public regarding EPA’s draft determination that
the recommended removal action alternative will not pose an unreasonable risk of
injury to human health and the environment.

e TBCs that have been identified include federal guidance documents regarding
remediation of contaminated sediment and management of investigation-derived
wastes, state guidance documents regarding dam removal, and a state fish consumption
advisory.

3.2 REMOVAL ACTION OBJECTIVES

The development of RAAs begins with the establishment of RAOs, which define the goals for the
removal action. The following RAOs were established for the NTCRA for the Phase 1 Reach:
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e RAO 1- Sediment: Reduce risk to human health from PCBs and other COPCs in sediment,
including reducing the residential and recreational receptor’s unacceptable cancer and
non-cancer risks pertaining to direct contact with PCBs.

e RAO 2- Sediment: Reduce ecological risk from PCBs and other COPCs in sediment,
including reducing the unacceptable risk to aquatic and terrestrial ecological receptors
due to PCB exposure.

e RAO 3 - Floodplain soil: Reduce risk to human health from PCBs and other COPCs in
floodplain soil, including reducing the residential and recreational receptor’s
unacceptable cancer and non-cancer risks pertaining to direct contact with PCBs.

e RAO 4 - Floodplain soil: Reduce ecological risk from PCBs and other COPCs in floodplain
soil, including reducing the unacceptable risk to aquatic and terrestrial ecological
receptors due to PCB exposure.

e RAO 5 - Sediment and Floodplain soil: Remove the potential for an uncontrolled release
of contaminated sediment and eroding floodplain soils in the event of dam failure.

e RAO 6 - Sediment and Floodplain soil: Prevent the transport of PCBs to both remediated
and unremediated areas.

3.3 PRINCIPAL THREAT WASTE

A source material is 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 acts as a source for direct exposure. Principal threat wastes are those source
materials considered to be highly toxic or highly mobile that generally cannot be contained in a
reliable manner or would present a significant risk to human health or the environment should
exposure occur (EPA, 1990). EPA generally considers PTW to include source material
contaminated with PCBs at concentrations exceeding 100 mg/kg for sites in residential areas or
concentrations exceeding 500 mg/kg for sites in industrial areas (EPA, 1990). Because the Phase
1 Reach is in a densely populated residential, recreational, and commercial area, for the
purpose of this EE/CA, EPA considers PCB-contaminated sediment and floodplain soil at the
Lower Neponset River Superfund Site exceeding 100 mg/kg as principal threat waste.

Consistent with EPA’s Guidance on Conducting Non-Time-Critical Removal Actions, whenever
practicable, the alternatives selection process should consider the CERCLA preference for
treatment over conventional containment or land disposal approaches to address the principal
threat at a site (EPA, 1993). Although the CERCLA preference for treatment,?’ provided in

17 The term ““treatment,” when used in connection with hazardous waste, means any method, technique, or
process, including neutralization, designed to change the physical, chemical, or biological character or

51



Final Engineering Evaluation/Cost Analysis
Phase 1 Reach - Lower Neponset River Superfund Site

CERCLA Section 121(b), applies only to remedial actions, EPA guidance provides that this
preference is also an appropriate goal for removal actions, while noting that removal actions
cannot conform entirely to requirements for remedial actions because of site related time
constraints and statutory limits on removal actions (EPA, 1993).

Treatment of contaminated sediment typically involves a combination of processes to address
various contaminant problems, including pretreatment, operational treatment, and/or effluent
treatment/residual handling. During the screening of technologies, EPA considered various
treatment technologies to address contaminated material in the Phase 1 Reach, as further
described in Table 16. Due to the nature of the contamination and implementation barriers in
the urban setting of the Site, many treatment options were determined to be unsuitable.
However, treatment options including pretreatment, immobilization and solidification/
stabilization, particle size separation, and effluent treatment were carried forward as potential
elements of the removal action alternatives (in combination with dredging, excavation, and
capping) to address principal threat wastes and other source material.

3.4 PRELIMINARY REMOVAL GOALS

PCB-specific preliminary removal goals for the Phase 1 Reach were developed to support the
selection of cleanup levels and the development of the RAAs. For both sediment and floodplain
soil, a range of human health preliminary removal goals were calculated using a range of target
cancer risk levels (TCR) and target hazard quotients (THQ) based upon direct contact (incidental
ingestion and direct contact) exposure pathways. A noted in EPA guidance, “[s]ince removal and
remedial action cleanup levels may differ, all early action decisions should consider the possible
long-term action and corresponding cleanup levels” (EPA, 1993). Accordingly, the preliminary
removal goals were developed to support the development of RAA cleanup levels in
consideration of the future remedial action and potential corresponding cleanup levels.!®

The preliminary removal goals were calculated based upon:

= ATCRof 1E-04 (1 in 10,000) and a THQ of 3 for direct contact, consistent with EPA’s
derivation of Removal Management Levels; and

composition of any hazardous waste so as to neutralize such waste or so as to render such waste nonhazardous,
safer for transport, amenable for recovery, amenable for storage, or reduced in volume. Such term includes any

activity or processing designed to change the physical form or chemical composition of hazardous waste so as to
render it nonhazardous (42 U.S.C. §§ 9601(29), 6903(34)).

18 The preliminary removal goals developed for this EE/CA and are not intended to preclude the development of
future preliminary remediation goals during the remedial process.
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= EPA’s cancer risk range of 1E-04 to 1E-06 (1 in 10,000 to 1 in 1,000,000) and noncancer
HQ of 1 for direct contact.

Sediment preliminary removal goals were derived using equations from EPA’s Regional
Screening Level (RSL)/Removal Management Level (RML) Calculator?® for a recreational receptor
(adult and young child) with site-specific exposure assumptions, as described further in the
Streamlined Risk Evaluation for Sediment within Appendix D. Cancer-based preliminary removal
goals were derived for a combined child and adult receptor, and noncancer-based preliminary
removal goals were derived for both the child and adult age groups. The selected sediment
preliminary removal goal for each TCR/THQ scenario is the lower of the cancer-based and
noncancer-based value at the bottom of the Table 9 below.

Endpoint Units Total PCBs Preliminary Removal Goal
Target Cancer Risk: 1E-04 1E-04 1E-05 1E-06
Target Hazard Quotient: 3 1 1 1
Cancer-based Preliminary Removal
Goal (lifetime, a»élult/child) me/kg 38 38 8.8 0.88
Noncancer based Preliminar ogtla?c]ﬁi\llg)l me/kg 15 5 5 5
Noncancer based PrellmmaGryéaRIe(r:é)l)/I?)l me/ke 84 28 28 28
Selected Preliminary Removal Goal ma/kg 15 5 5 0.88
(lower of cancer/noncancer)

Table 9 - Calculations and TCR/THQ-derived Direct Contact Sediment Preliminary Removal Goals
for the Recreational Receptor

Floodplain soil preliminary removal goals for the Phase 1 Reach were derived using the
recreational, residential, and ecological receptors that are in direct contact with floodplain soils
within the Phase 1 Reach FEMA 100-year floodplain.

Floodplain soil preliminary removal goals for the Phase 1 Reach were derived using the
recreational and residential receptor scenarios and toxicity assumptions described in the
technical memoranda in Appendix D. Cancer-based preliminary removal goals were derived for
a combined child and adult receptor, and noncancer-based preliminary removal goals were
derived for both the child and adult age groups. The selected soil preliminary removal goals for
each TCR/THQ scenario are the lower of the cancer-based and noncancer-based value at the
bottom of the tables below.

19 https://www.epa.gov/risk/regional-removal-management-levels-rmls-users-guide.
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Endpoint Units Total PCBs Preliminary Removal Goals
Target Cancer Risk: 1E-04 1E-04 1E-05 1E-06
Target Hazard Quotient: 3 1 1 1
Cancer-based Preliminary Removal
Goal (iifetime, adult/child) | "&/*8 | &7 87 ? 1
Noncancer based Preliminary
Removal Goal (child) me/ke 15 > > >
Selected Preliminary Removal
Goal (lower of cancer/noncancer) me/ke 15 > > 1

Table 10 — Calculations and TCR/THQ-derived Direct Contact Floodplain Soil Preliminary Removal

Goals for the Recreational Receptor

Goals (lower of cancer/noncancer)

Endpoint Units Total PCBs Preliminary Removal Goals
Target Cancer Risk: 1E-04 1E-04 1E-05 1E-06
Target Hazard Quotient: 3 1 1 1
Cancer-based Preliminary Removal
k 24 24 2 2
Goals (lifetime, adult/child) me/ke 0
Noncancer based Preliminary
Removal Goals (child) me/ke 4 1 1 1
| Prelimi R |
Selected Preliminary Remova me/ke a 1 1 0.2

Table 11 — Calculations and TCR/THQ-derived Direct Contact Floodplain Soil Preliminary Removal

Goals for the Residential Receptor

Preliminary removal goals were calculated to provide a target range protective of both

omnivorous mammals and omnivorous birds. Exposure to contaminant loads greater than 0.89
mg/kg for the Short-tailed Shrew and 7.3 mg/kg for the American Robin have potential to
induce unacceptable ecological risk with the known toxicity of total PCBs. Maintaining an
environmental concentration closer to total exposure values resulting in an HQ of 1 for the
short-tailed shrew reduces the likelihood that there will be unacceptable risk to that ecological
receptor from contaminant loads greater than the LOAEL. Table 12 and Table 13 provide the
preliminary removal goal calculations that result in an acceptable risk (LOAEL-Based HQ of 1) to
the representative ecological receptors.
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Supporting Calculations for Derivation of Preliminary Removal Goals
selected Soil Media Concentrations Potential Daily Dose (mg/kguw/day)
Preliminary . .
coc Removal Goal for Soil Terrestrial Soil . Terrestrial Soil ToFaI LOAEL-Based TRV LOAEL-
. Plant Invertebrate Soil Daily (mg/kgaw/day) Based THQ
the American (mg/kgdw) (ma/Kgu) (Ma/kguw) Plant Invertebrate Dose
Robin (mg/kg) g gww g gww
Total
7.3 7.3 0.0095 7.8 0.0065 0.0039 1.8 1.8 1.8 1
PCBs
Table 12 - Calculations and THQ-derived Preliminary Removal Goals for the American Robin
Notes:
bw: body weight
dw: dry weight
ww: wet weight
TRV: toxicity reference value
Supporting Calculations for Derivation of Preliminary Removal Goals
selected Soil Media Concentrations Potential Daily Dose (mg/kg,w/day)
Preliminary . . LOAEL-Based LOAEL-
coc Removal Goal for Soil Tet;‘zs:;‘lal Inverstc:l!Jrate Miﬁ?:al Solil Terrestrial Soil Small -I;c;tifl TRV Based
the Short-tailed (mg/kgaw) (me/kgu) (me/Kguw) (ma/k Plant Invertebrate | Mammal DosZ (mg/kgqw/day) THQ
Shrew (mg/kg) 8/K8ww 8/K8ww 8/K8ww)
Total
PCBs 0.89 0.89 0.0012 0.95 0.28 0.001 0.000049 0.666 0.00914 0.68 0.68 1

Table 13 - Calculations and THQ-derived Preliminary Removal Goals for the Short-tailed Shrew
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The preliminary removal goal range generated for the Short-tailed Shrew and American Robin
are based on an HQ of 1 and are calculated using a total daily dose (TDD) from exposures to the
total PCB concentration in the soils within the Phase 1 Reach of the Lower Neponset River
Superfund Site. A soil concentration of 0.89 mg/kg will produce exposures that result in a HQ of
1 for the Short-tailed shrew and a soil concentration of 7.3 mg/kg will produce exposures that
result in a HQ of 1 for the American Robin. Terrestrial birds and mammals are foraging on food
items across the Phase 1 Reach riparian areas and therefore the selection of a removal cleanup
goal reflective of the omnivorous mammal (represented by the Short-tailed Shrew) would
reduce the potential for unacceptable risk to ecological receptors. Additionally, consistent with
the EPA’s Guidance on Conducting Non-Time Critical Removal Actions Under CERCLA,
consideration of the possible long-term action and corresponding cleanup levels are
recommended.

3.5 REMOVAL ACTION ALTERNATIVE CLEANUP LEVELS

Specific removal action alternative cleanup levels for PCBs in sediment and floodplain soil were
identified for RAA-2, RAA-3, and RAA-4. The individual RAA cleanup levels are summarized
below:

= RAA-2 cleanup level in sediment and floodplain soil: 100 mg/kg
= RAA-3 cleanup level in sediment and floodplain soil: 14 mg/kg
= RAA-4 cleanup level in sediment and floodplain soil: 1 mg/kg

The application of the cleanup levels pertains to accessible sediment and floodplains soils
posing a risk to human health and the environment. Inaccessible contamination at depth below
the maximum dredge depth may be temporarily or permanently capped.

The RAA-2 cleanup level of 100 mg/kg total PCBs was selected to address PCB source material
and principal threat waste throughout the Phase 1 Reach. RAA-2 is a “hot spot” removal action,
addressing the most highly contaminated media. EPA has defined principal threat waste at the
Site as sediment and floodplain soil above 100 mg/kg total PCBs. See Section 3.4 above. The
RAA-2 cleanup level does not result an acceptable risk within EPA’s cancer risk range of 1E-04 to
1E-06 (1 in 10,000 to 1 in 1,000,000) or acceptable noncancer risk.

Preliminary removal goals, as summarized in Section 3.4 above, were considered in selecting
cleanup levels for RAA-3 and RAA-4. The RAA-3 cleanup level of 14 mg/kg total PCBs was
selected based on the selected preliminary removal goal corresponding to a THQ of 3 for a child
recreational receptor for sediment. 14 mg/kg was also selected as the RAA-3 cleanup level for
floodplain soil to be consistent with the cleanup level for sediment to prevent the transport of
PCBs exceeding the RAA-3 cleanup level for sediment via erosion of floodplain soils to both
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remediated and unremediated areas. This concentration is more stringent than the floodplain
soil selected preliminary removal goal for the recreational receptor (15 mg/kg corresponding to
a THQ of 3), but less stringent than the selected preliminary removal goal for the residential
receptor (4 mg/kg corresponding to a THQ of 3). The RAA-3 cleanup level will result in
remaining risk from PCBs in residential floodplain soil above an HQ of 3.

The RAA-4 cleanup level of 1 mg/kg total PCBs for sediment and floodplain soils was selected
based on the selected preliminary removal goal corresponding to a TCR of 1E-06 (1 in
1,000,000) for a combined adult and child recreational and residential receptor (rounded up
from 0.88 mg/kg for sediment and 1 mg/kg for soil). For the combined adult and child
residential receptor for floodplain soil, the RAA-4 cleanup level corresponds to a THQ of 1, and
an ILCR between 1E-06 (1 in 1,000,000) and 1E-05 (1 in 100,000). The RAA-4 cleanup level is also
consistent with the selected floodplain soil preliminary removal goal for the Short-tailed Shrew
(representing the omnivorous mammal) corresponding to an HQ of 1 (rounded up from 0.89
mg/kg), which EPA determined would reduce the potential for unacceptable risk to ecological
receptors.

The application of these RAA cleanup levels in the evaluation of RAAs for the Phase 1 Reach is
discussed in Section 4.
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4. REMOVAL ACTION ALTERNATIVES

Based upon the RAOs and RAA cleanup levels identified in Section 3, four RAAs have been
developed to address the contamination posing a risk to human health and the environment
within the Phase 1 Reach. Each RAA has been developed based on an evaluation and screening
of the potential technologies that could be implemented to achieve the RAOs and the cleanup
levels specific to that RAA. The four RAAs are:

= RAA-1 No Action - included as a baseline for comparison purposes.

=  RAA-2 Hotspot removal and temporary containment

= RAA-3 Targeted removal, temporary containment, and dam removal

= RAA-4 Comprehensive removal, permanent insitu amendment cap, and dam

removal (EPA’s Recommended Alternative)

To present and evaluate each RAA, Section 4 includes:

= Screening of potentially applicable technologies for attainment of the RAOs and the RAA
cleanup levels (Section 4.1);

= Descriptions of the evaluation criteria used to analyze each of the RAAs (Section 4.2);
and

= Descriptions of RAAs 1 through 4, respectively, and an evaluation of each RAA with
respect to the evaluation criteria (Sections 4.3 through 4.6).

The estimates and assumptions provided in this EE/CA are based upon existing information and
are subject to change upon further NTCRA design work.

4.1 IDENTIFICATION AND SCREENING OF REMOVAL TECHNOLOGIES

4.1.1 General Response Actions

General response actions were evaluated for their applicability to site-specific conditions, the
environmental media of concern, the nature of the contaminants, their ability to mitigate
potential risks and attain the RAOs. The general response actions and/or technologies
determined to be inappropriate for the site-specific conditions were eliminated from further
consideration. The general response actions identified as applicable for this EE/CA include No
Action, ICs, engineering controls to restrict access, containment, dredging, excavation, capping,
dewatering of dredged sediment, monitoring, disposal, and treatment.

The No Action general response action would not attain RAOs or address the existing risk to
human health and the environment identified in Section 2.5 above. The NCP at 40 CFR Section
300.430(e)(6) requires that a No Action alternative be included in the evaluation of remedial
alternatives. While this requirement does not specifically apply to an EE/CA in the NTCRA
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development process, EPA has determined that it is appropriate to include a No Action
alternative in this EE/CA as a baseline for evaluating all other removal alternatives under
consideration.

41.2 Technology Screening

PCB remediation treatment technologies for the Phase 1 Reach were evaluated for general cost,
efficiency, duration, and toxic byproducts. General response actions were then developed using
this information for screening evaluation purposes. General response action technologies were
selected for inclusion in the screening if they had the potential to result in the safe containment,
removal, conveyance, treatment, and disposal of the sediment and soil targeted for the NTCRA.
A screening of technologies was performed to reduce the number of technologies that were
potentially applicable to a manageable number prior to performing a more stringent screening.
During the screening, process options and technology types were evaluated based on technical
implementability. Those process options and technology types that could not be implemented
effectively were eliminated from further consideration.

Process options and technology types retained for further evaluation were combined to create
the removal action alternatives described below. Dredging of PCB-contaminated sediment was
selected as the major component for each of the removal action alternatives due to the nature
and extent of contamination as described in Section 2, waterway usage (regulated floodway,
flood storage, recreational use), high sediment mobility, sedimentation and impoundment, and
the condition of the T&H Dam. Failure of the dam will result in an uncontrolled release
downstream of highly contaminated sediment. Dredging is a vetted technology that provides an
immediate solution. It is important to note that when selecting an appropriate technology, it's
essential to consider site-specific factors including PCB concentration, soil/sediment
characteristics, regulatory requirements, and available resources.

The PCB Remediation Treatment Technology Screening and Site-specific technology screening
tables are presented in Table 16-1 and Table 16-2.

4.2 EVALUATION CRITERIA

In accordance with EPA’s Guidance on Conducting Non-Time-Critical Removal Actions Under
CERCLA (EPA, 1993), each RAA is evaluated with respect to effectiveness, implementability, and
cost.

Effectiveness refers to the ability of the alternative to meet RAOs and is evaluated using the
following criteria:

= Qverall protection of the environment
= Long-term effectiveness and permanence
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=  Short-term effectiveness
= Reduction of toxicity, mobility, or volume through treatment
= Compliance with ARARs and other criteria, advisories, and guidance?®

Evaluations of effectiveness also consider the level of treatment or containment expected,
residual effects, and/or requirements to maintain control until a longer-term solution can be
implemented.

Implementability is evaluated using the following criteria:

= Technical feasibility

= Administrative feasibility

= Availability of services and materials
= State and community acceptance

The technical implementability evaluation also includes review of how each alternative would
contribute to or interfere with potential future investigations and response actions, as well as a
review of the ability to complete the alternative within a one-year timeframe. The
administrative implementability evaluation includes the need for permits, access requirements,
and considering potential impacts to adjoining properties.

Cost estimates of each alternative include capital costs (both direct and indirect) and post-
closure operations and maintenance (O&M) costs, as well as present worth analysis. These costs
are estimated based on expected operating, maintenance, and monitoring requirements.

4.3 RAA-1: NOACTION

4.3.1 Description of RAA-1

The NCP at 40 CFR Section 300.430(e)(6) requires that a “No Action” alternative be included in
the evaluation of remedial alternatives. While this requirement does not specifically apply to an
EE/CA in the NTCRA development process, EPA has determined that it is appropriate to include
a No Action alternative in this EE/CA. RAA-1 is a No Action alternative that is reflective of
current site conditions and retained as baseline for comparison to RAA-2, RAA-3, and RAA-4.
RAA-1 does not include any treatment, removal of contaminants, engineering controls, or
additional ICs. The Massachusetts Department of Public Health Freshwater Fish Consumption

20 On-site removal actions conducted under the CERCLA are required to attain ARARs “to the extent practicable
considering the exigencies of the situation.” 40 CFR Section 300.415(j).
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Advisory for the Neponset River,2! which includes the stretch of the river comprising the Lower
Neponset River Superfund Site, will remain in effect.

4.3.2 Analysis of RAA-1

4.3.2.1 Effectiveness

RAA-1 will not be effective in the short term or the long term. RAA-1 will not be protective of
public health, the community or the environment. RAA-1 will not implement any action, and
therefore, an evaluation of its protectiveness of workers during implementation is not
applicable. No ARARs are associated with RAA-1. RAA-1 will not achieve the RAOs or reduce the
toxicity, mobility, or volume through treatment.

Site conditions consistent with Section 300.415(b)(2) of the NCP will continue to pose an
immediate risk to public health or welfare of the United States or the environment. Further, this
risk is compounded by the potential of a substantial uncontrolled release of highly
contaminated sediment and soil if the T&H Dam were to fail (which is currently rated in poor
condition and previously failed in 1959 after a large storm event). Contaminated sediment is
anticipated to continue mobilizing downstream, as demonstrated by the change in depositional
sediment thickness between 2002 and 2021 (the maximum depositional sediment thickness
impounded by the T&H Dam decreased from 9.7 feet in 2002 to 4.8 feet in 2021). RAA-1 will not
maintain control of the site conditions that pose an immediate risk to public health or welfare of
the United States or the environment.

4.3.2.2 Implementability

RAA-1 will be technically and administratively feasible to implement. RAA-1 will not be
dependent on the availability of services and material as no action will occur.

4.3.2.3 Cost

RAA-1 will cost S0, as no action will be performed.

4.4 RAA-2-HOTSPOT REMOVAL AND TEMPORARY CONTAINMENT
441 Summary of RAA-2

RAA-2 will include the following activities:

e Removing sediment in the T&H Dam impoundment and former Lewis Chemical facility
depositional area, which contain highly contaminated source material that is continuing

21 For the Neponset River, sensitive populations are advised to “not eat any fish” and general populations are
advised to “not eat American Eel, White Sucker, and limit other species to two meals per month.”
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to migrate downstream. Pre-design investigations may be necessary to clarify the extent
of contamination.

e Removing sediment throughout the remainder of the Phase 1 Reach exceeding the RAA-
2 cleanup level of 100 mg/kg (for the purpose of this EE/CA, PCB-contaminated
sediment and floodplain soil exceeding 100 mg/kg is considered PTW). Pre-design
investigations may be necessary to clarify the extent of PTW.

e Constructing interim sediment caps over remaining contamination where PCBs exceed
the RAA-2 cleanup level of 100 mg/kg and extend below the maximum dredge depth.

e Removing floodplain soil exceeding the RAA-2 cleanup level of 100 mg/kg.

e Backfilling as necessary to stabilize the riverbed, adjacent floodplain soil, and impacted
abutting structures.

e Conveying removed sediment and floodplain soil to a dedicated processing area.
e Dewatering sediment and floodplain soil (as necessary).

e Transporting and disposing of soil and dewatered sediment off-site.

e Restoring and stabilizing the impacted channel and floodplain soils.

e Restoring access, staging, and processing areas.

e Monitoring and maintenance.

e Implementing ICs as appropriate.

An overview of the areas targeted for sediment and floodplain soil under RAA-2 are illustrated
in Figure 7 and Figure 8, respectively.

4.4.2 Removal of Contaminated Sediment

4.4.2.1 Areas and Volumes of Sediment to be Removed

RAA-2 is anticipated to remove contaminated sediment from approximately 224,325 square feet
of area throughout the Phase 1 Reach, as illustrated on Figure 7. The average dredge depth is
estimated to be approximately 2.7 feet, which results in a total volume of 22,500 cubic yards, as
detailed in Table 14. The volume of sediment to be dredged was estimated by evaluating the
thickness of sediment based upon the 2023 sediment sampling penetration depth prior to
encountering refusal combined with a one foot over dredge.

As stated previously, identified PCB source material include the highly contaminated sediment
in the T&H Dam impoundment and the former Lewis Chemical facility depositional area. The
remaining sediment exceeding the RAA-2 cleanup levels is primarily located in the top 0 — 3 feet
directly downstream of the former Lewis Chemical facility (denoted as the red squares in Figure
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7). There are two additional sediment locations farther from the former Lewis Chemical facility
exceeding the RAA-2 cleanup level as follows:

= Sample location 23A-0023, located upstream of the former Lewis Chemical facility (near
RM 3.00); and

= Sample ID 23A-0054 located downstream of the former Lewis Chemical facility (near RM
3.55).

To promote cost-efficiency and accuracy, pre-design investigations may be necessary to further
delineate the extent of contamination near the T&H Dam impoundment, the former Lewis
Chemical facility, and throughout the remainder of the Phase 1 Reach. Additionally, pre-design
investigations are recommended adjacent to the former Lewis Chemical facility to assess the
possible presence of non-aqueous phase liquids (NAPL).

4.4.2.2 Sediment Removal Procedures

Removal of contaminated sediment can be accomplished while submerged (dredging) or after
water has been diverted (dry excavation). For purposes of cost estimates, hydraulic dredging
was assumed for submerged sediment removal. Hydraulic dredging?? involves pumping the
sediment from the riverbed via a barge floating in the river as a slurry through a high-density
polyethylene (HDPE) pipeline to a dewatering, staging, and load out area, where the sediment
will be conditioned, dewatered, and then loaded into transport vehicles for transportation to an
off-site disposal facility. Mechanical dredging may be used in limited areas if needed (e.g.,
shallow sediments removed along with floodplain soil. During the NTCRA design phase of the
project when additional data are collected to support the design basis, the most appropriate
and cost-effective method to remove sediment will be determined.

If surveys prior to commencement of the dredging identify large debris or other items in the
riverbed that need to be removed prior to hydraulic dredging, those items may be removed
separately using a barge-mounted excavator prior to dredging. The debris may also be left in
place and capped, if appropriate. Depending on the level of contamination within or on the
removed debris, the debris will be washed and managed as non-TSCA waste. If washing is not
practical, the large debris may be combined with the dewatered sediment and disposed of as a

22 Mechanical dredging may be used in limited areas if needed (e.g., shallow sediments removed along with
floodplain soil).
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TSCA waste.?? If bedrock or consolidated deposits not amenable to dredging are encountered,
the unconsolidated sediment above the bedrock targeted for dredging will be removed.

Based upon the nature and extent of contamination, a maximum dredge depth is anticipated to
be finalized during design based upon the results of pre-design investigations. Inaccessible
contamination at depth below the maximum dredge depth may be temporarily capped. A
maximum dredge depth will be implemented due to environmental, engineering, and safety
reasons.?*

EPA will make an effort to avoid/minimize impacts to any historical and cultural resources at the
Site. Potential impacts to historical and cultural resources will be further evaluated during the
NTCRA design phase (i.e., as more specific details of the cleanup are finalized). If impacts to
these features are unavoidable, then preconstruction archaeological data recovery is
recommended. More information, including tables summarizing the archaeological sites,
historic districts, and inventoried areas/structures within the area of potential effect and within
0.5 miles of the area of potential effect, are available in the Site Reconnaissance Summary
(AECOM, 2023b).

All dredging and backfilling of sediment will proceed from upstream to downstream to prevent
potentially contaminated sediment from impacting downstream portions of the Phase 1 Reach.

4.4.2.3 Minimizing Risk Related to Resuspension, Release, and Residuals

The risk of resuspension, release, and residual contaminated sediment is common to all
dredging projects (Bridges, et al., 2010). Dredging will be implemented in a manner to minimize
the risk of:

1. Suspending contaminated sediment in the water column in @ manner that could:
a. Contaminate areas that have already been dredged and/or capped;

b. Contaminate downstream areas that do not exceed the RAA cleanup level and
are not designated for dredging or capping; or

c. Cause negative impacts to ecological communities in the water column.

23 “TSCA waste” generally refers to waste containing PCBs at concentrations of 50 mg/kg or more. Such wastes are
required to be disposed of in TSCA-permitted facilities. Wastes containing PCBs at concentrations less than 50
mg/kg may be disposed of in non-TSCA approved disposal facilities.

24 The Occupational Safety and Health Administration (OSHA) generally requires shoring for trenches five feet or
deeper, but excavations four feet or deeper require a competent person to determine if a protective system is
needed. For trenches and excavations less than 5 feet, OSHA requires a competent person to inspect and
determine if a cave-in risk exists, and if so, a protective system is required. When dredging, which is essentially
an excavation, these requirements still apply.
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2. Releasing contaminants to the river water from resuspended sediment particles, the
dredging cut face, or by other means.

3. Generating dredging residuals with contaminant levels that exceed the RAA cleanup
level.

A key factor that impacts resuspension and residuals is the particle size of the materials being
dredged. For the Phase 1 Reach, particle size distribution analyses were conducted as part of
the 2023 Phase 1 Reach remedial investigation and demonstrate that fine sand (greater than
0.125-0.25 millimeters (mm)) was the dominant grain size classification in the majority of
samples (90 out of 154). Clay was identified as the dominant grain size classification in fewer
than 30 of the samples.?® Clay, which consists of much smaller particle sizes and larger surface
area than sand (per unit of mass), generally remains resuspended in water for longer periods of
time. Increased suspension in the water column increases the risk of the particle’s transport
outside of the dredging area. Sand particles are heavier and larger than clay and settle through
the water column faster than clay. The risk associated with resuspension is therefore reduced
because the predominant material to be dredged is sand.

There are several measures that can be implemented to minimize risks associated with
resuspension, release, and residuals. Best management practices will be specified in the
detailed design to minimize the release of sediment from the active area of dredging. In general,
they will include the following:

1. Sequence the dredging to proceed from upstream to downstream, thereby
increasing the potential for recapture of resuspended contaminated sediment that
settles onto the riverbed within downstream areas that are designated for dredging
and/or capping.

2. Install and maintain silt curtains downstream of dredging areas to capture
resuspended sediment impacting downstream areas that are not designated for
dredging (refer to Figure 7).

3. Use dredging equipment and procedures designed to minimize resuspension of
sediment. This includes:

a. Use of hydraulic dredging pumps with strong suction force to maximize the
capture of displaced sediment;

% It is important to note that using the Pearson correlation coefficient method, the 2023 sampling presented very
weak (|r| < 0.3) correlations between clay and fine sand grain sizes and total PCB concentration.
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b. Prevention of excessive rotational speed of the dredge cutter head to prevent the
propelling of material away from the suction pipe inlet;

c. Steady and systematic dredging of thin layers of sediment; and
d. Prevention of excessive swing rate of the dredge cutter head.

4. Schedule the dredging for the time of year when high river flows are least likely, and
when challenging weather is less likely to compromise the procedures implemented
to minimize resuspension and release.

5. Place cover (i.e., a cap or backfill) as soon as possible after the completion of
dredging in areas that exceed the prescribed maximum dredge depth and RAA
cleanup level to minimize the duration when contaminants can be released from the
dredge cut face.

6. Collect verification samples in areas upstream of areas where dredging has been
completed to verify that resuspension, release, and residuals have not caused
unacceptable impacts in those areas. Conduct additional dredging or capping of
upstream areas as necessary to address unacceptable impacts.

7. Collect samples from downstream areas that are not designated for dredging to
assess impacts from upstream dredging. Adjust dredging locations as necessary
based on the sample results.

8. Collect post-dredge sampling of the areas not designated for removal will be
performed to verify that contaminated sediment has not been transported
downstream at levels that exceed the RAA cleanup level.

Literature values for the amount of residual contaminated sediment remaining after dredging
operations range from 2% to 9%, with a mean of 4% (Bridges, et al., 2010). Based upon the
predominant particle size and substrate throughout the Phase 1 Reach (fine sand), coupled with
the implementation of best management practices described above, the level of
recontamination associated with sediment removal procedures is anticipated to be low.

4.4.3 Capping and Backfilling Within the River Channel

The placement of backfill and capping can resuspend and release contaminated sediment
similar to dredging, as described in Section 4.4.2.3. Best management practices consistent with
Section 4.4.2.3 are recommended. Applying backfill and capping material slowly and uniformly
can minimize the amount of sediment disruption and resuspension, and designs should include
plans to minimize and monitor impacts during and after construction.

4.4.3.1 Capping

Containment or caps are designed to reduce unacceptable risk through:
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1.

Physically isolating the contaminated sediment or floodplain soil to reduce exposure due
to direct contact and to reduce the ability of burrowing organisms to move contaminants
to the surface;

Stabilization and erosion/scour protection to reduce re-suspension or erosion/scour of
contaminated sediment and transport to downstream areas; and

Chemical isolation of contaminated media to reduce exposure from contaminants
transports into the water column.

Generally, caps require monitoring and maintenance in perpetuity to ensure that the cap is

performing successfully. Caps can be constructed with a variety of materials based upon the

complexity of the design.

Conventional capping places sand or other natural materials directly over the
contaminated sediment area. The cap has to be at least as thick as the large populations
of burrowing benthic organisms to keep them from becoming contaminated. Also,
current velocity, availability of capping materials, and the type of contamination present
determine cap thickness, and the materials used. Typically, sand caps are used in low
velocity waterways to protect them from scouring by strong (high energy) currents.

Amended sediment capping generally include amendments that are mixed into the
capping materials or placed as separate layers to both isolate and treat contaminated
sediment layers.

Armored capping places an additional layer of stone or rip rap over a conventional cap to
provide additional protection from high velocity currents.

Composite capping places several layers of sand, rock, and geomembrane/ textile over
the contaminated sediment to further isolate it. Geomembranes can be employed when
there is a concern that advection by upward groundwater gradients or diffusion will
carry contamination up into the clean cap area. Geomembranes are, however,
problematic if anaerobic gas is generated from the underlying sediment.

If contamination at concentrations greater than the RAA-2 cleanup level extends below the

maximum dredge depth, an interim cap may be placed for stabilization purposes. During the
NTCRA design phase of the project when additional data are collected to support the design
basis, the most appropriate and cost-effective capping method to stabilize sediment will be

determined.

4.4.3.2 Backfilling
Where dredging occurred to achieve the RAA-2 cleanup level of 100 mg/kg, backfilling will be

conducted, where necessary, to stabilize the riverbed, adjacent floodplain soils, and impacted
abutting structures. As described in Appendix B, it may not be necessary to restore the original
bathymetry of the riverbed to maintain sediment stability across the Phase 1 Reach in entirety;
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it is expected that depositional areas where backfilling is not necessary will gradually fill in via
natural processes.

With the exception of soft sediment, backfill material will be replaced with a similar particle size
of removed contaminated material to minimize disruptions to the ecological habitat. Soft
sediment will be backfilled with larger material to increase accuracy of dredge placement and
reduce the migration of residuals throughout the water column.

A “Telebelt”-type conveyor system could be used to distribute the backfill materials to the
riverbed within approximately 100 feet of the shore access locations. For areas that cannot be
reached by the Telebelt, the backfill materials will be loaded onto barges using the Telebelt, and
then transported to the backfill locations for placement onto the riverbed. EPA will seek consent
for access prior to conducting work on any property.

4.4.4 Removal of Floodplain Soil

4.4.4.1 Areas and Volumes of Floodplain Soil to be Removed

RAA-2 is anticipated to remove contaminated soil from approximately 8,315 square feet of area
throughout the Phase 1 Reach floodplain soils, as illustrated on Figure 8. As further detailed in
the Data Evaluation Summary Memorandum — Phase 1, floodplain soils exceeded the RAA-2
cleanup level of 100 mg/kg in 7 of the 109 locations sampled. The average depth of
contamination is estimated to be approximately 1.5 feet, which results in a total volume of 430
cubic yards, as detailed in Table 14.

In each area where floodplain soil will be removed, the areal extent of soil to be removed is
estimated to be half the distance to the next sample location that does not exceed the RAA-2
cleanup level. The extent of soil to be removed away from the river edge was determined based
upon the floodplain grade. This allowed for a more reliable method of estimating floodplain soil
volume compared to using the FEMA 100-year flood elevation, which does not always correlate
well with sample locations and the ordinary high-water mark. For locations with steep banks,
the horizontal extent of soil removal perpendicular to the river is limited to approximately six
feet. In areas with more gradual floodplain soils, and where the soil samples were collected
further from the edge of water, a greater extent of soil (10 feet or more) perpendicular to the
river is proposed for excavation. To prepare the areas for excavation, it is anticipated that
approximately 820 linear feet of the floodplain soils may require vegetation and tree removal.
EPA will seek consent for access prior to conducting work on any property.

4.4.4.2 Floodplain Soil Removal Procedures

Floodplain soil may be removed from the river (using a barge-mounted excavator and scows) or
from the shore using traditional excavation equipment. Floodplain soil removed by barge may
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encounter challenges due to the two low underpass MBTA bridges in the Phase 1 Reach, which
may restrict transport of contaminated material by river.

Floodplain soil removed from the shore may require construction of multiple staging areas and
access roads following clearing and grubbing. Access roads include roads that extend from
existing public roadways to the general vicinity of the river. Haul roads are considered roads
constructed parallel to the river. The access and haul roads will likely be constructed using
conventional earthwork techniques utilizing road base materials (granular fill and dense graded
aggregates) with a geotextile separation fabric placed on the exposed subgrade or through the
use of temporary mats. Additional subgrade improvement such as “corduroy” techniques or the
incorporation of high-strength fabrics / geogrid may be required in overly soft or wet subgrade
areas. Where necessary, drainage structures such as culverts or drainage swales will be installed
within concentrated flow path crossings.

EPA will make an effort to avoid/minimize impacts to any historical and cultural resources at the
Site. Potential impacts to historical and cultural resources will be further evaluated during the
design phase (i.e., as more specific details of the cleanup are finalized). If impacts to these
features are unavoidable, then preconstruction archaeological data recovery is recommended.
More information, including tables summarizing the archaeological sites, historic districts, and
inventoried areas/structures within the area of potential effect and within 0.5 miles of the area
of potential effect, are available in the Site Reconnaissance Summary (AECOM, 2023b).

Where soil removal activities will be occurring in floodplains and wetlands, harmful impacts to
wetland and floodplain resources will be minimized to the extent practicable and best
management practices for construction will be determined during design.

4.4.5 Floodplain Restoration

In areas where the floodplain soils are excavated, the area will be reconstructed such that it is
stable and resistant to erosion under normal and high flow conditions while also supporting
future ecological habitat. Stabilization methods used will vary depending on the grade, height,
floodplain soil use, and flow conditions at each restoration location. Stabilization measures will
likely include the use of one or more of the following methods:

= Rip rap;
= Rip rap with living stakes/vegetation planting;
=  Gabions;

= \egetated geolifts;

= Coir logs with vegetative plantings;

=  Topsoil bank layers wrapped in geotextile with native vegetative plantings; and
= Erosion control blankets with native vegetative plantings.
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The last three methods will be prioritized, where possible, to minimize potential ecological
impacts resulting from construction. Floodplain soil stabilization procedures to be implemented
where floodplain soil is removed will be specified during the design. Examples of floodplain soil
stabilization and restoration designs are provided in Figure 19. If any wetlands are affected by
excavation and fill replacement, wetlands to the extent practicable will be restored at the same
surface elevation as pre-existing wetlands.

4.4.6 Dewatering and Staging of Removed Sediment and Soil

For conceptual purposes of this EE/CA, the dewatering, staging, and loadout area for the
dredged sediment and excavated soil are assumed to be located on DCR-owned property near
the T&H Dam. A conceptual process flow diagram for dewatering of sediment and treatment of
filtrate is provided in Figure 18. EPA will seek consent for access prior to conducting work on any
property.

Slurry generated during dewatering operations is anticipated to be conditioned with polymer or
other conditioning agent (as necessary for effective dewatering), processed through a thickener,
and then pumped to geotextile dewatering tubes. Bench and/or pilot testing of dewatering
using representative sediment samples from the Phase 1 Reach will be performed during the
design to select the most cost-effective dewatering equipment. Key criteria for selection of the
dewatering equipment are:

=  Maximizing the amount of water removed from the sediment in order to minimize the
addition of solidification agents to render the material void of free liquids for transport and
minimize the total weight of sediment transported off-site for disposal; and

= Dewatering the sediment at a rate such that, if possible, the Phase 1 Reach can be dredged
in two construction seasons.

Geotextile tubes are made of high-strength, permeable, woven polypropylene fabric that allows
excess water to pass through the walls of the tube while the dewatered sediment is retained
inside the tube. Geotextile tubes are set up and connected to a manifold such that the flow of
sediment slurry can be directed to one geotextile tube at a time. The flow of sediment slurry is
rotated between the geotextile tubes such that one tube is filling while water drains from the
others. Additional slurry is added to the geotextile tubes as water drains out through the walls
of the tubes and additional volume inside the tubes becomes available. The use of a thickener
prior to the geotextile tubes will improve the efficiency of the dewatering process by reducing
the amount of time needed to dewater the sediment to the point where it can be transported
off-site for disposal. If there are significant space limitations, in most circumstances the
geotextile tubes can be stacked, if necessary.
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Filtrate from dewatering of the sediment will be processed through a water treatment system
consisting of multi-media filters (as necessary depending on the level of suspended solids in the
filtrate) and activated carbon adsorption, prior to discharge downstream of the T&H Dam into
the Lower Neponset River. It is assumed that the effluent from the water treatment system will
be required to comply with the substantive requirements of the National Pollutant Discharge
Elimination System (NPDES) Remediation General Permit for Massachusetts.

4.4.7 Transportation and Disposal of Dewatered Sediment and Soil

Generally, the term “disposal” in this EE/CA refers to the placement of dredged or excavated
material and process wastes into a temporary or permanent structure, site, or facility. The goal
of disposal is generally to manage sediment and/or residual wastes to prevent contaminants
associated with them from impacting human health and the environment. Disposal is typically a
major cost and logistical component of any dredging or excavation alternative. The identification
of disposal locations can often be the most controversial component of planning and
implementing a dredging remedy. For the purposes of cost estimating, it is presumed that
dewatered sediment and soil will be shipped “off-site”.

Off-site transportation will include loading the dewatered sediment and floodplain soil into
lined dump trailers or roll-off “gondolas” for transport. Section 121(d)(3) of CERCLA applies to
any CERCLA response action involving the off-site transfer of any hazardous substance, pollutant
or contaminant (CERCLA wastes). That section requires that CERCLA wastes may only be placed
in a facility operating in compliance with the RCRA or other applicable Federal or State
requirements. That section further prohibits the transfer of CERCLA wastes to a land disposal
facility that is releasing contaminants into the environment and requires that any releases from
other waste management units must be controlled. Contaminated sediment and floodplain soil
removed from the Site will require additional waste profile characterization to determine their
off-site disposal location.

Soil and dewatered sediment will be placed in lined roll-offs or dump trailers for T&D to an EPA-
approved disposal facility. Every cubic yard of dredged sediment is estimated to result in 1.5
tons of dewatered sediment. As detailed in Table 14, RAA-2 soil removal volume estimates are
430 cubic yards, which are estimated to weigh approximately 650 tons. RAA-2 dredged
sediment volume estimates are 22,500 cubic yards, which are estimated to weigh approximately
33,800 tons. Combined soil and dewatered sediment tonnage is estimated to be 34,400 tons.
For estimating purposes, lined roll-off trucks are anticipated to hold approximately 35 tons.2®

26 This is based upon T&D that occurred at the New Bedford Harbor Superfund Site in 2024 and 2025. It is
important to note that truck weight is dependent upon the specific truck/trailer and the resulting gross vehicle
weight.
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RAA-2 is estimated to require 1,145 truckloads of contaminated material transported off site to
an EPA-approved disposal facility. A traffic control plan would be developed and implemented to
manage the truck traffic and any damage to public roads would be repaired.

The lined roll-off trucks will be transported to a rail terminal in Worcester, Massachusetts or
Nashua, New Hampshire. The soil and dewatered sediment will then be transported by rail to a
disposal facility in the midwestern United States such as the Wayne Disposal Inc. facility in
Bellville, Michigan or the Heritage Landfill in Roachdale, Indiana. Pricing for T&D of the soil and
dewatered sediment as a TSCA waste to the Heritage Landfill in Roachdale, Indiana is included
in the cost estimates within Tables 17-2, 17-3, and 17-4.

The TSCA landfills used for cost estimate purposes in this document are not licensed to accept
RCRA hazardous waste. However, the 2023 Phase 1 Reach field investigation results do not
indicate a likely potential for exceedance of the RCRA characteristic hazardous waste criteria.
The 2023 results for RCRA Hazardous Waste characteristics measured are below the “20 times
rule” for all parameters except for lead and chromium. For lead and chromium, the 2023 data
show exceedance of the 20 times rule at approximately 48 and 6 sample locations, respectively.
However, the 2023 waste characterization sample (sample ID LNR-SED-20231205) had a total
analysis of 220 mg/kg of lead with a corresponding TCLP analysis of 0.22 milligrams per liter
(mg/L) lead in the TCLP leachate, which is well below the 5 mg/L TCLP criterion for lead. The 20
times rule is a conservative estimator of TCLP exceedances based on the dilutions used during
the TCLP extraction procedure. The data for other 2023 monitoring parameters do not indicate
other RCRA characteristics (reactivity, corrosivity, ignitability) would cause the dewatered
sediment to be classified as a RCRA hazardous waste.

If higher levels of lead or other metals are detected during pre-dredging in situ waste
characterization sampling that result in exceedances of the TCLP leachate limits, then ex situ
treatment will be attempted to meet TSCA landfill requirements. As described in Table 16, ex
situ treatment includes the use of chemical reagents to precipitate, immobilize and bind
contaminants in soil matrix. Reagents can include cement, cement kiln dust, apatite, asphalt
cement or similar.

If ex situ treatment is unsuccessful, RCRA/TSCA waste may require T&D to a RCRA/TSCA facility
such as the Clean Harbors Deer Park Incineration Facility located in La Porte, Texas. The T&D to
this facility is estimated to cost approximately $2000/ton (in comparison to the T&D cost
estimate of $260/ton for TSCA waste).

To reduce T&D costs, if practicable, sediment with PCB concentrations less than 50 mg/kg may
be able to be segregated from sediment with PCB concentrations greater than 50 mg/kg. Pilot
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testing, which is an iterative approach, may be performed to implemented to better determine
the effectiveness of waste segregation in relation to cost savings.

Once all soil and sediment are removed from the processing area for T&D, all site-related
equipment with the potential of contamination will be thoroughly cleaned and decontaminated.
Once all equipment and support infrastructure are removed from the Site, the staging and
processing area will be restored.

4.4.8 Monitoring and Maintenance
Monitoring and maintenance relative of various components of RAA-2 are necessary to:
e Identify changes in conditions;

e Detect movement of environmental constituents of interest (COPCs, silt, etc.) from one
location to another; and

e Demonstrate the effectiveness of a particular activity or action.

A site-specific monitoring and maintenance plan will be developed during the design of the
removal action and is expected to include, but is not limited to, the following components:

e Backfill and cap placement monitoring to minimize and monitor resuspension, release,
and residual impacts during and after construction.

e Cap performance monitoring, which may include:
o Erosion or other physical disturbance of cap;

o Contaminant flux into cap material and into the surface water from underlying
contaminated sediment (e.g., ground water advection, molecular diffusion);

o Recolonization of cap surface and resulting bioturbation.
e Sediment impoundment monitoring behind the T&H Dam.
e Monitoring of restoration effectiveness.

e Environmental monitoring before, during, and immediately following construction,
including analysis of sediment, floodplain soils, surface water, pore water, fish tissue, and
air.

e [nstitutional control monitoring and maintenance, as necessary (e.g., signage
maintenance and/or repair).

4.4.9 Institutional Controls

The term “institutional control” (IC) generally refers to non-engineering measures intended to
affect human activities in such a way as to prevent or reduce exposure to hazardous substances,

often by limiting land or resource use. ICs can be used at all stages of the remedial process to

73



Final Engineering Evaluation/Cost Analysis
Phase 1 Reach - Lower Neponset River Superfund Site

reduce exposure to contamination. The objectives of ICs are to prevent exposure to
contaminants on both a short-term and long-term basis until protective levels are achieved for
all populations and to maintain the integrity of the engineered components of the remedy.

EPA intends to utilize signage and educational outreach as ICs throughout the Superfund
process. EPA plans to collaborate with the Community Advisory Group (CAG) and the
community to assist in the development of Superfund signage to be placed around the Site.

As noted in Section 2.5.1.3, the Massachusetts Department of Public Health has installed 25
fishing advisory signs around the Site and has developed the Recreational Use of the Neponset
River Community Fact Sheet 2022 (MDPH, 2022). This information is discussed, shared, and
distributed at all EPA community involvement events. EPA plans to conduct a site-specific creel
survey, which is a method used to gather data on fishing practices and consumption to help
understand potential human health risks from contaminated fish. EPA will also use this
information to improve site-specific ICs (e.g., signage and educational outreach). EPA collected
fish tissue data in 2024 and once this data is validated, EPA will share this data with the
Massachusetts Department of Public Health to update the current fish advisory and existing
signage. This information will also be utilized to bolster the effectiveness of the existing fish
consumption advisory by improving outreach through public education programs, brochures,
postings in bait/tackle shops, fishing license proprietors, talks to community groups or schools,
and discussion about alternatives to fishing.

In addition, ICs under RAA-2 will include land use and/or access restrictions limiting land use
activities during and after implementation of the removal action, as appropriate, and waterway
restrictions to limit river use activities during and after implementation of the removal action, as
appropriate. The evaluation and implementation of waterway use restrictions will be needed to
protect the integrity and maintain the purpose of any caps in relation to current and future uses
of the Site. Additional institutional control mechanisms may be developed during the design of
this removal action.

4.410 Analysis of RAA-2
4.4.10.1 Effectiveness

RAA-2 is minimally effective in achieving four of the six RAOs, which are described in Section
3.2. RAA-2 will generally reduce risks to human health from PCBs and other COPCs in sediment
and soil, including reducing the residential and recreational receptor’s unacceptable cancer and
non-cancer risks pertaining to direct contact with PCBs (RAO 1 and RAO 3). RAA-2 will also
generally reduce risks to ecological receptors from PCBs and other COPCs in sediment and soil,
(RAO 2 and RAO 4). However, it is important to note that RAA-2 cleanup level of 100 mg/kg is
reflective of a “hot spot” removal action (i.e., addressing the most highly contaminated media),
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and will not result in acceptable long-term risk to human health and the environment. RAA-2
will not remove the potential for an uncontrolled release of contaminated sediment and
eroding floodplain soils in the event of dam failure (RAO 5) because the dam will not be
repaired or removed. As sediment and eroding floodplain soils are prone to movement due to
hydrodynamic forces, RAA-2 will not prevent the transport of PCBs below the RAA-3 cleanup
level to both remediated and unremediated areas (RAO 6).

RAA-2 is not protective of human health and the environment and is not effective in the long
term because PCBs with concentrations less than 100 mg/kg and other COPCs outside of the
sediment and soil management areas may continue to pose an unacceptable risk to human
health and the environment. After RAA-2 is completed, 78 sample intervals with COPCs above
background area concentrations and/or the risk-based project action limits will remain in place
and may continue to pose an unacceptable risk to human health and the environment. More
information is available in Appendix E. The construction of interim sediment caps over
remaining contamination where PCBs exceed the RAA-2 cleanup level and extend below the
maximum dredge depth may not be protective in the long term if the caps fail due to natural or
anthropogenic causes. As discussed in Section 4.4.9, the implementation of waterway use
restrictions and monitoring will be necessary to protect the integrity and maintain purpose of
the cap in relation to any current and future uses of the Site.

In the short term, RAA-2 is effective in mildly reducing risk to human and ecological receptors by
removing and stabilizing the most highly contaminated sediment from the Phase 1 Reach,
though unacceptable risk to human health and the environment will remain. The risk of
entrainment of source areas in the event of dam failure will be reduced, as the highly
contaminated sediment from the T&H Dam impoundment and former Lewis Chemical facility
depositional area will be removed.

RAA-2 presents short-term risks to workers during implementation of the removal action.
General work near waterways and construction activities presents inherent and significant risk
due to the nature of the work. RAA-2 will include on-water and floodplain soil work, operations
near an active dam, dredging, excavation, vegetation and tree removal, and the processing and
management of hazardous waste, which pose significant risks to construction workers. The use
of a site-specific Health and Safety Plan (HASP) and Job Hazard Analyses (JHAs) will be used to
increase worker protectiveness. Only qualified contractors will be allowed to perform work for
RAA-2. Continued monitoring and oversight of safety throughout implementation of RAA-2 will
be necessary.
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RAA-2 also presents short-term risks to the community and the environment during
implementation of the removal action. The RAA-2 short-term risks include, but are not limited
to:

= Significant temporary disturbance of the riverbed, floodplain soils, and associated ecosystems
during the dredging, excavation, backfilling, and capping operations;

= Closure of the Phase 1 Reach to all recreational activities during dredging and floodplain soil
removal and restoration work; and

= |ncreased truck traffic.

The use of traffic plans, restricted access areas, air monitoring, and community outreach and
engagement will be used to increase protectiveness of the community.

RAA-2 serves as an interim action to abate and stabilize PCB sources and PCB PTW. RAA-2
includes limited containment controls (i.e., interim caps) and ICs to reduce short-term risk until
a longer-term solution can be implemented. Future subsequent and final actions will be
necessary to achieve acceptable risk levels to human health and the environment. During the
implementation of future actions, the short-term risks presented above are anticipated to recur.

RAA-2 would include limited treatment of water generated by sediment dredging and
dewatering. Additional treatment processes, such as pretreatment, immobilization and
solidification/stabilization, and particle size separation may be implemented during processing
of contaminated sediment and floodplain soil. While it is not expected, ex situ treatment may
be utilized if higher levels of lead or other metals are detected during pre-dredging in situ waste
characterization sampling that result in exceedances of TCLP leachate limits to meet TSCA
landfill requirements. This alternative will comply, to the extent practicable, with established
ARARs. The potential chemical-specific, action-specific, and location-specific ARARs and TBCs
are included in Table 15-1, 15-2, and 15-3, respectively, and are also summarized in Section 3.1.
Location-specific ARARs include federal and state standards to protect floodplain and
wetland/aquatic resources. RAA-2 will involve the alteration of floodplain and wetland/aquatic
resources, including from dredging, excavation, and potential capping activities. Because
significant levels of contamination exist in floodplain soils, EPA has determined that there is no
practicable alternative to action within the floodplains. Mitigation measures will be required.

4.4.10.2 Implementability

Implementation of RAA-2 is technically feasible, although physical accessibility challenges are
anticipated, as further discussed below. The majority of removal action support materials and
services (e.g., barges, excavators, lined roll off trucks, HAZWOQOPER-trained personnel) are
anticipated to be readily available to support the removal action. However, specialized
equipment and personnel (e.g., an amphibious excavator and operator) may require additional
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lead time to obtain. Dredging, excavation, dewatering, and off-site T&D of contaminated
sediment and soil are well-established removal action procedures and there are experienced
HAZWOPER-trained contractors capable of performing this work. RAA-2 does not involve the
use of innovative or trial remedial technologies that would require specialized and/or limited
services or materials.

Challenges to physical accessibility are anticipated due to the Site’s location within in a densely
populated residential, recreational, and commercial area, and there is limited available
shoreline frontage on the river. Low water levels in areas of the river and bridge underpass
access (there are four bridges throughout the Phase 1 Reach) may limit access by barges and
require the use of specialized amphibious dredging and transportation equipment and/or the
construction and eventual removal of gravel work roads in the river. A large staging, dewatering,
access, load-out, and water processing area will be necessary to facilitate sediment and soil
removal, which is anticipated to require two field seasons. Further, performing work near the
active T&H Dam and MBTA tracks will present additional physical accessibility challenges. RAA-2
is administratively feasible, but coordination with property owners to obtain access will likely
present administrative issues that will require time to resolve.

RAA-2 ICs (educational outreach, signage, waterway use restrictions, and land use and/or access
restrictions) are anticipated to be technically and administratively implementable.

The length of time for RAA-2 is anticipated to be greater than one year due to the substantial
efforts necessary to support the removal action, the assumption that dredging will take place
during two field seasons, and the required restoration efforts following the action. A detailed
conceptual schedule is provided in Table 18-1.

In addition, RAA-2 may impact implementability of future investigations and response actions as
follows:

e Resampling of the Phase 1 Reach will be necessary prior to the implementation of each
future action to delineate the spatial distribution of contaminants and develop accurate
area and volume estimates. (It is anticipated the subsequent actions will take place years
after RAA-2. Sediment and floodplain soils are susceptible to hydrodynamic forces
resulting in transport of sediment and floodplain soil downstream.)

e Removal or possible amendments to the interim caps will be necessary if permanent
caps are selected as part of subsequent future actions.

e Backfill that was placed for stabilization purposes may need removed if subsequent
future actions intend to remove additional contamination.

e The placement of backfill as necessary to stabilize the channel.
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State and community acceptance will be evaluated after the completion of the public comment

period.

4.4.10.3 Cost Estimate

RAA-2 is estimated to cost approximately $29,900,000. A detailed cost estimate for RAA-2 is
provided in Table 17-2.

4.5 RAA-3-TARGETED REMOVAL, TEMPORARY CONTAINMENT, AND DAM

4.5.1

REMOVAL

Summary of RAA-3

RAA-3 includes the following activities:

Removing sediment in the T&H Dam impoundment and former Lewis Chemical facility
depositional area, which contain highly contaminated source material that is continuing
to migrate downstream. Pre-design investigations may be necessary to clarify the extent
of contamination.

Removing sediment throughout the remainder of the Phase 1 Reach exceeding the RAA-
3 cleanup level of 14 mg/kg. Pre-design investigations may be necessary to clarify the
extent of contamination.

Constructing interim sediment caps over remaining contamination where PCBs exceed
the RAA-3 cleanup level of 14 mg/kg and extend below the maximum dredge depth.

Removing floodplain soil exceeding the RAA-3 cleanup level of 14 mg/kg.

Removing additional sediment and underlying dense riverbed soil immediately upstream
of the T&H Dam as necessary to establish a 10-foot horizontal to 1-foot vertical grade in
the riverbed in advance of removing the T&H Dam.

Backfilling as necessary to stabilize the riverbed, adjacent floodplain soils, impacted
abutting structures, and minimize surface water elevation changes.

Conveying removed sediment and floodplain soil to a dedicated processing area.
Dewatering sediment and excavated floodplain soil (as necessary).

Transporting and disposing of soil and dewatered sediment off-site.

Removing the T&H Dam.

Restoring and stabilizing the impacted channel and floodplain soils.

Restoring access, staging, and processing areas.

Monitoring and maintenance.

Implementing ICs as appropriate.
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An overview of the areas targeted for sediment and floodplain soil under RAA-3 are illustrated
in Figure 9 and Figure 10, respectively.

4.5.2 Removal of Contaminated Sediment

4.5.2.1 Areas and Volumes of Sediment to be Removed

RAA-3 is anticipated to remove PCB-contaminated sediment from approximately 299,868
square feet of area throughout the Phase 1 Reach, as illustrated in Figure 9. The average dredge
depth is estimated to be approximately 2.5 feet, which results in a total volume of 27,400 cubic
yards, as detailed in Table 14. The volume of sediment to be dredged was estimated by
evaluating the thickness of sediment based upon the 2023 sediment sampling penetration
depth prior to encountering refusal combined with a one foot over dredge. The maximum
dredge depth will be finalized during the design.

As stated previously, identified PCB source material include the highly contaminated sediment
in the T&H Dam impoundment and the former Lewis Chemical facility depositional area. The
remaining sediment exceeding the RAA-3 cleanup levels is primarily located in the top 0 — 3 feet
throughout the majority of the Phase 1 Reach (denoted as the orange and red squares in Figure
9).

To promote cost-efficiency and accuracy, pre-design investigations may be necessary to further
delineate the extent of contamination near the T&H Dam impoundment, the former Lewis
Chemical facility, and throughout the remainder of the Phase 1 Reach. Additionally, pre-design
investigations are recommended adjacent to the former Lewis Chemical facility to assess the
possible presence of NAPL.

4.5.2.2 Sediment Removal Procedures

Contaminated sediment removal will be performed in the same manner as described in RAA-2.

4.5.2.3 Minimizing Risk Related to Resuspension, Release, and Residuals

The risk of dredging related resuspension, release, and residuals is comparable to RAA-2. Best
management practices to minimize risk will be performed in the same manner as described in
RAA-2.

4.5.3 Removal of Dense Riverbed Soil to Facilitate Dam Removal

4.5.3.1 Areas and Volumes of Material to be Removed

Once the highly contaminated sediment in the T&H Dam impoundment is removed,
approximately 2,600 cubic yards of consolidated riverbed soil will be dredged in order to
remove the T&H Dam and to create a stable channel bottom slope (assumed 10-foot horizontal
to 1-foot vertical for planning purposes) between the existing channel grades upstream and
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downstream of the T&H Dam. The consolidated riverbed soil beneath the T&H Dam
impoundment profile was not characterized during the 2023 Phase 1 Reach field investigation as
it exists below the 6-foot characterization depth. Three of the four coring locations that
extended to a six-foot depth within the T&H Dam impoundment, which overlays the
consolidated riverbed soil discussed in this paragraph, contained PCB concentrations greater
than 100 mg/kg in the deepest interval.?’ Due to this information, it is anticipated that
contamination is present in the underlying dense riverbed soil at concentrations greater than
the RAA-3 cleanup level of 14 mg/kg. Pre-design investigations may be necessary to clarify the
extent of contamination.

4.5.3.2 Dense Riverbed Soil Removal Procedures

Riverbed soil beneath the T&H Dam sediment impoundment removal is anticipated to be
performed in the same manner as described for contaminated sediment removal (Section
4.4.2.2). Pre-design investigations may be necessary to further evaluate and inform the best
technology method to remove the dense riverbed soil.

4.5.4 River Channel Capping, Backfilling, and Restoration
4.5.4.1 Capping

The construction of interim caps, as necessary, will be performed in the same manner as
described in RAA-2.

4.5.4.2 Backfilling

Generally, backfilling will be performed in the same manner as described in RAA-2. However,
due to the removal of the T&H Dam, a series of grade control riffles through the regraded
channel and dam breach zone will be constructed to minimize reductions in surface water
elevation.

4.5.5 Removal of Floodplain Soil

4.5.5.1 Areas and Volumes of Floodplain Soil to be Removed

RAA-3 is anticipated to remove contaminated soil from approximately 20,325 square feet of
area throughout the Phase 1 Reach floodplain soils, as illustrated on Figure 10. As further
detailed in the Data Evaluation Summary Memorandum — Phase 1, floodplain soils exceeded the
RAA-3 cleanup level of 14 mg/kg in 17 of the 109 locations sampled. The average depth of
contamination is estimated to be approximately 1.4 feet, which results in a total volume of

27 Sample 1D 23A-0020, 23A-0060, and 23A-0070.
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1,000 cubic yards, as detailed in Table 14. The method of estimating aerial extent and volume of
floodplain soil removal is the same as that used for RAA-2. To prepare the areas for excavation,
it is anticipated that approximately 1,979 linear feet of the floodplain soils may require
vegetation and tree removal. EPA will seek consent for access prior to conducting work on any
property.

4.5.5.2 Floodplain Soil Removal Procedures

Contaminated floodplain soil removal will be performed in the same manner as described in
RAA-2.

4.5.6 Floodplain Restoration

Floodplain restoration will be performed in similar to the manner as described in RAA-2. In the
event that haul roads and staging area were constructed to support floodplain soil removal, all
haul roads and staging areas will be restored to a similar to prior conditions.

4.5.7 Dewatering and Staging of Removed Sediment and Soil

The dewatering and staging of removed sediment and soil will be performed in the same
manner as described in RAA-2.

4.5.8 Transportation and Disposal of Dewatered Sediment and Soil

T&D of soil and dewatered sediment will be performed in the same manner as described in
RAA-2. As detailed in Table 14, RAA-3 soil removal volume estimates are 1,000 cubic yards,
which are estimated to weigh approximately 1,500 tons. RAA-3 dredged sediment volume
estimates are 27,400 cubic yards, which are estimated to weigh approximately 41,100 tons.
Riverbed soil volume estimates are 2,600 cubic yards, which are estimated to weigh
approximately 3,900 tons. Combined soil and dewatered sediment tonnage is estimated to be
46,500 tons. RAA-3 is estimated to require 1,550 truckloads of contaminated material
transported off site to an EPA-approved disposal facility.

4.5.9 Removal of the T&H Dam

Conceptually, the T&H Dam is anticipated to be removed as described in Appendix C and
detailed in the T&H Dam Inspection and Investigation Report (GEI Consultants, Inc., 2021). The
dam removal is presumed to consist of:

= Removing the crest bascule gates and steel pedestrian walkway from the entire dam;

=  Removing the entire middle half of the dam structure including the center pier,
gatehouse, and approximately 80 feet of the concrete sill;

= Repair of the remaining concrete sill as necessary (approximately 35 feet of the concrete
sill will remain on each side of the river);
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=  Decommissioning of the water intake vault; and

= Repair of the training walls, including grouting of voids, repair of concrete spalling, and
removal of trees and roots that have the potential to further impair the training walls.

Dam removal will be implemented in a manner to minimize the risk of suspending sediment
into the water column and causing negative impacts downstream human receptors. PCB-
contaminated sediment exceeding the RAA-3 cleanup level will be abated or stabilized prior to
removing the T&H Dam.

Prior to removal of the T&H Dam, evaluations of the revised shear stresses on the upstream
bridge structures and floodplain soils will be performed to determine if scour countermeasures
are required. Additionally, a geomorphic assessment will be conducted to predict channel
adjustments (including post-dam removal channel erosion and sediment transport) post-dam
removal. As necessary, significant reductions in surface water elevation will be minimized by
creating a series of grade control riffles through the regraded channel and dam breach zone.
Installation of riffles would improve river functioning, habitat, and could be designed to allow
fish passage.

4.5.10 Monitoring and Maintenance

Excluding sediment impoundment monitoring behind the T&H Dam, monitoring and
maintenance be performed in the same manner as described in RAA-2.

4.5.11 Institutional Controls

ICs be performed in the same manner as described in RAA-2.

4.5.12 Analysis of RAA-3

4.5.12.1 Effectiveness

RAA-3 is moderately effective in achieving five of the six RAOs. RAA-3 will generally reduce risks
to human health via direct contact from PCBs and other COPCs in sediment and soil (RAO 1 and
RAO 3). RAA-3 will also generally reduce risks to ecological receptors from PCBs and other
COPCs in sediment and soil (RAO 2 and RAO 4). However, unacceptable ecological risk will
remain. It is important to note that RAA-3 cleanup level of 14 mg/kg is reflective of EPA’s least
conservative acceptable risk range and will likely not result in acceptable long-term risk to
human health and the environment. RAA-3 will remove the potential for an uncontrolled
release of contaminated sediment and eroding floodplain soils in the event of dam failure (RAO
5) because the dam will be removed. As sediment and eroding floodplain soils are prone to
movement due to hydrodynamic forces, RAA-3 will not prevent the transport of PCBs below the
RAA-3 cleanup level to both remediated and unremediated areas (RAO 6).
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RAA-3 will likely not result in acceptable long-term risk to human health and the environment
because PCB concentrations less than 14 mg/kg and other COPCs outside of the sediment and
soil management areas may continue to pose an unacceptable risk to human health and the
environment. After RAA-3 is completed, 62 sample intervals with COPCs above background area
concentrations and/or the risk-based project action limits will remain in place and may continue
to pose an unacceptable risk to human health and the environment. More information is
available in Appendix E. The construction of interim sediment caps over remaining
contamination where PCBs exceed the RAA-3 cleanup level and extend below the maximum
dredge depth present a risk in the long term if the caps fail due to natural or anthropogenic
causes. As discussed in Section 4.4.9, the implementation of waterway use restrictions will be
necessary to protect the integrity and maintain purpose of the cap in relation to any current and
future uses of the Site.

In the short term, RAA-3 is effective in moderately reducing risk to human and ecological
receptors by removing and stabilizing the highly contaminated sediment from the Phase 1
Reach. The risk of entrainment of source areas in the event of dam failure will be removed
because the T&H Dam impoundment, former Lewis Chemical facility depositional area, and the
T&H Dam will be removed. RAA-3 will also remove restrictions on the flow of the river, reduce
the risk of upstream flooding, and improve fish passage.

RAA-3 presents short-term risks to workers during implementation of the removal action.
General work near waterways and construction activities presents inherent and significant risk
due to the nature of the work. RAA-3 will include on-water and floodplain soils removal work,
operations near an active dam, dredging, excavation, vegetation and tree removal, processing
and management of hazardous waste, and removal of the T&H Dam, which pose significant risks
to construction workers. The use of a site-specific HASP and JHAs will be used to increase
worker protectiveness. Only qualified contractors will be allowed to perform work for RAA-3.
Continued monitoring and oversight of safety throughout implementation of RAA-3 will be
necessary.

RAA-3 also presents short-term risks to the community and the environment during
implementation of the removal action. The RAA-3 short-term risks include, but are not limited
to:

= Significant temporary disturbance of the riverbed, floodplain soils, and associated ecosystems
during the dredging, excavation, backfilling, and capping operations;

= Closure of the Phase 1 Reach to all recreational activities during dredging and floodplain soil
removal and restoration work; and

= |ncreased truck traffic.
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The use of traffic plans, restricted access areas, air monitoring, and community outreach and
engagement will be used to increase protectiveness of the community.

RAA-3 serves as an interim action to abate and stabilize PCB-contaminated sediment and
floodplain soils exceeding the RAA-3 cleanup level of 14 mg/kg. RAA-3 includes containment
controls (i.e., interim caps) and ICs to reduce short-term risk. Future subsequent and final
actions may be necessary to achieve acceptable risk levels to human health and the
environment. During the implementation of future actions, the short-term risks presented
above are anticipated to recur.

RAA-3 would include limited treatment of water generated by sediment dredging and
dewatering. Additional treatment processes, such as pretreatment, immobilization and
solidification/stabilization, and particle size separation may be implemented during processing
of contaminated sediment and floodplain soil. While it is not expected, ex situ treatment may
be utilized if higher levels of lead or other metals are detected during pre-dredging in situ waste
characterization sampling that result in exceedances of TCLP leachate limits to meet TSCA
landfill requirements. This alternative will comply, to the extent practicable, with established
ARARs. The potential chemical-specific, action-specific, and location-specific ARARs and TBCs
are included in Tables 15-1, 15-2, and 15-3 and summarized in Section 3.1. Location-specific
ARARs include federal and state standards to protect floodplain and wetland/aquatic resources.
RAA-3 will involve the alteration of floodplain and wetland/aquatic resources, including from
dredging, excavation, and potential capping activities. Because significant levels of
contamination exist in floodplain soils, EPA has determined that there is no practicable
alternative to action within the floodplains. Mitigation measures will be required.

4.5.12.2 Implementability

Implementation of RAA-3 is technically feasible, although physical accessibility challenges are
anticipated, as further discussed below. The majority of removal action support materials and
services (e.g., barges, excavators, lined roll off trucks, HAZWOPER-trained personnel) are
anticipated to be readily available to support the removal action. However, specialized
equipment and personnel (e.g., an amphibious excavator and operator) may require additional
lead time to obtain. Dredging, excavation, dewatering, and off-site T&D of contaminated
sediment and soil are well-established removal action procedures and there are experienced
HAZWOPER-trained contractors capable of performing this work. RAA-3 does not involve the
use of innovative or trial remedial technologies that would require specialized and/or limited
services or materials.

Challenges to physical accessibility are anticipated due to the Site’s location within in a densely
populated residential, recreational, and commercial area, and there is limited available
shoreline frontage on the river. Low water levels in areas of the river and bridge underpass
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access (there are four bridges throughout the Phase 1 Reach) may limit access by barges and
require the use of specialized amphibious dredging and transportation equipment and/or the
construction and eventual removal of gravel work roads in the river. A large staging, dewatering,
access, load-out, and water processing area will be necessary to facilitate sediment and soil
removal, which is anticipated to require two field seasons. Further, performing work near the
active T&H Dam and MBTA tracks will present additional physical accessibility challenges. RAA-3
is administratively feasible, but coordination with property owners to obtain access will likely
present administrative issues that will require time to resolve.

RAA-3 ICs (educational outreach, signage, waterway use restrictions, and land use and/or access
restrictions) are anticipated to be technically and administratively implementable.

The length of time for RAA-2 is anticipated to be greater than one year due to the substantial
efforts necessary to support the removal action, the assumption that dredging will take place
during two field seasons, and the required restoration efforts following the action. A detailed
conceptual schedule is provided in Table 18-2.

In addition, RAA-3 may impact implementability of future investigations and response actions as
follows:

e Resampling of the Phase 1 Reach will be necessary prior to the implementation of each
future action to delineate the spatial distribution of contaminants and develop accurate
area and volume estimates. (It is anticipated the subsequent actions will take place years
after RAA-3. Sediment and floodplain soils are susceptible to hydrodynamic forces
resulting in transport of sediment and floodplain soil downstream.)

e Removal or possible amendments to the interim caps will be necessary if permanent
caps are selected as part of subsequent future actions.

e Backfill that was placed for stabilization purposes may need removed if subsequent
future actions intend to remove additional contamination.

e The placement of backfill as necessary to stabilize the channel.
State and community acceptance will be evaluated after the completion of the public comment

period.

4.5.12.3 Cost Estimate

RAA-3 is estimated to cost approximately $41,000,000. A detailed cost estimate for RAA-3 is
provided in Table 17-3.
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4.6 RAA-4: COMPREHENSIVE REMOVAL, PERMANENT IN SITU AMENDMENT

4.6.1

CAP, AND DAM REMOVAL

Summary of RAA-4

RAA-4 includes the following activities:

Removing sediment in the T&H Dam impoundment and former Lewis Chemical facility
depositional area, which contain highly contaminated source material that is continuing
to migrate downstream. Pre-design investigations may be necessary to clarify the extent
of contamination.

Removing the top three feet of remaining sediment over the full length of the Phase 1
Reach, which will address accessible sediment exceeding the RAA-4 cleanup level of 1

mg/kg.

Removing additional sediment and underlying dense riverbed soil immediately upstream
of the T&H Dam as necessary to establish a 10-foot horizontal to 1-foot vertical grade in
the riverbed in advance of removing the T&H Dam.

Constructing a permanent cap with an in situ amendment over the full length of the
Phase 1 Reach.

Backfilling of the full length of the Phase 1 Reach to stabilize the riverbed, adjacent
floodplain soils, impacted abutting structures, minimize surface water elevation changes,
and provide ecological habitat.

Removing floodplain soil exceeding the RAA-4 cleanup level of 1 mg/kg.
Conveying removed sediment and floodplain soil to a dedicated processing area.
Dewatering sediment and excavated floodplain soil (as necessary).

Transporting and disposing the dewatered sediment and soil off-site.

Removing the T&H Dam.

Restoring and stabilizing the impacted channel and floodplain soils.

Restoring access, staging, and processing areas.

Monitoring and maintenance.

Implementing ICs as appropriate.

An overview of the areas targeted for sediment and floodplain soil under RAA-4 are illustrated

in Figure 11 and Figure 13, respectively.
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4.6.2 Removal of Contaminated Sediment

4.6.2.1 Areas and Volumes of Sediment to be Removed

RAA-4 is anticipated to remove PCB-contaminated sediment from approximately 461,017
square feet of area throughout the Phase 1 Reach, as illustrated in Figure 11. The average
dredge depth is approximately three feet, which results in a total volume of 50,900 cubic yards,
as detailed in Table 14.

Excluding the T&H Dam impoundment and the former Lewis Chemical facility depositional area,
the Phase 1 data suggest the majority of known PCBs are within upper three feet of sediment.
The subsurface materials, according to historical boring logs, indicate that the subsurface
materials are “dense” and “very dense” sand and gravel that could be either glacial till or
stratified sand and gravel. Depth to bedrock varies based upon location. However, bedrock was
encountered in some areas within the top foot of sediment. Several isolated pockets of highly
concentrated PCB-contaminated sediment are at depths below the three-foot depth interval,
and there is additional uncertainty in the depth of contamination, as illustrated in Figures 12,
14, and 15. However, the risk from contamination at depth to human health and the
environment can be mitigated through containment.

4.6.2.2 Sediment Removal Procedures

Contaminated sediment removal will be performed in the same manner as described in RAA-2
and RAA-3.

4.6.2.3 Minimizing Risk Related to Resuspension, Release, and Residuals

The risk of dredging related resuspension, release, and residuals is comparable to RAA-2 and
RAA-3. Best management practices to minimize risk will be performed in the same manner as
described in RAA-2 and RAA-3.

4.6.3 Removal of Dense Riverbed Soil to Facilitate Dam Removal

4.6.3.1 Areas and Volume of Material to be Removed

Once the highly contaminated sediment in the T&H Dam impoundment is removed,
approximately 2,000 cubic yards of consolidated riverbed soil will be dredged in order to
remove the T&H Dam and to create a stable channel bottom slope (assumed 10-foot horizontal
to 1-foot vertical for planning purposes) between the existing channel grades upstream and
downstream of the T&H Dam. As necessary, significant reductions in surface water elevation will
be minimized by creating a series of grade control riffles through the regraded channel and dam
breach zone. Installation of riffles would improve river functioning, habitat, and could be
designed to allow fish passage. Pre-design investigations may be necessary to clarify the extent
of contamination.
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4.6.3.2 Dense Riverbed Soil Removal Procedures

Riverbed soil beneath the T&H Dam sediment impoundment removal is anticipated to be
performed in the same manner as described for contaminated sediment removal (Section
4.4.2.2). Pre-design investigations may be necessary to further evaluate and inform the best
technology method to remove the dense riverbed soil.

4.6.4 Capping and Backfilling within the River Channel
4.6.4.1 Capping

After dredging, the construction of a reach-wide permanent cap over the full length of the
Phase 1 Reach will occur. The objective of the cap is to prevent PCBs and COPCs that remain at
depth from impacting the biologically active zone in the restored riverbed. For the purpose of
this EE/CA, the cap has been designed using a Cap Sim model. The modeling results are
documented in a memorandum in Appendix G.

Conceptually, the cap from top to bottom will consist of:

= A minimum of 3-inches of sand with two percent (2%) activated carbon (“isolation” layer)
overlain by a sand filtration layer to mitigate loss of carbon amended sand. For costing
purpose, the carbon amended “isolation” layer and sand filtration layer was assumed to
have a 6-inch total thickness with 2% activated carbon added to the entire 6-inch layer.
Actual cap design may vary but shall be designed to meet cleanup objectives.

= A 12-inch-thick stone armor layer to protect the underlying isolation layer from erosion. The
material for this layer will have a median particle size of 4 inches, which will withstand a
500-year flood as described in the Cap Sim modeling results memorandum in Appendix G.

= A 9-inch-thick sand habitat restoration layer.

Inputs used in the Cap Sim model for the cap design were based on site-specific conditions, and
include the following:

e The highest detected PCB concentration that will remain in place after dredging of three
feet of sediment from the full Phase 1 Reach, based on data from the 2023 investigation.

e Porewater data for PCBs measured during the 2023 investigation.

e The bioturbation depth (seven centimeters [cm]) measured during the 2023
investigation.
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e An upwelling Darcy velocity of 500 cm/year.?® This parameter has not been measured at
the Site, and is a moderate value assumed based on experience at other sites.

Grading and contouring of the cap are necessary to smooth the cap material into the riverbank
to avoid abrupt changes that could lead to disruption. During the NTCRA design phase of the
project when additional data are collected to support the design basis, the most appropriate
and cost-effective capping method to stabilize sediment will be determined.

More information is available on the preliminary post-dredging cap design and modeling results,
which are available in Appendix G.

4.6.4.2 Backfilling

Backfilling will occur throughout the entire Phase 1 Reach above the reach-wide cap to stabilize
the riverbed, adjacent floodplain soils, impacted abutting structures, minimize surface water
elevation changes, and provide ecological habitat.

Similar to RAA-3, a series of grade control riffles through the regraded channel and dam breach
zone will be constructed to minimize reductions in surface water elevation due to dam removal.

4.6.5 Removal of Floodplain Soil

4.6.5.1 Areas and Volumes of Floodplain Soil to be Removed

RAA-4 is anticipated to remove contaminated soil from approximately 86,220 square feet of
area throughout the Phase 1 Reach floodplain soils, as illustrated on Figure 13. As further
detailed in the Data Evaluation Summary Memorandum — Phase 1, floodplain soils exceeded the
RAA-4 cleanup level of 1 mg/kg in 75 of the 109 locations sampled. The average depth of
contamination is estimated to be approximately 1.5 feet, which results in a total volume of
4,700 cubic yards, as detailed in Table 14. To prepare the areas for excavation, it is anticipated
that approximately 7,722 linear feet of the floodplain soils may require vegetation and tree
removal. EPA will seek consent for access prior to conducting work on any property.

4.6.5.2 Floodplain Soil Removal Procedures

Contaminated floodplain soil removal will be performed in the same manner as described in
RAA-2 and RAA-3.

28 Darcy velocity is the rate at which groundwater moves through a porous medium, and it's sometimes referred to
as the "upwelling velocity" when it's moving upward. It's calculated using Darcy's Law, which relates the volume
of water flowing through a unit area to the hydraulic conductivity of the medium and the hydraulic gradient
(change in head over distance).
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4.6.6 Floodplain Restoration

Floodplain soil restoration will be performed in the same manner as described in RAA-2 and
RAA-3.

4.6.7 Dewatering and Staging of Removed Sediment and Soil

The dewatering and staging of removed sediment and soil will be performed in the same
manner as described in RAA-2 and RAA-3.

4.6.8 Transportation and Disposal of Dewatered Sediment and Soil

T&D of soil and dewatered sediment will be performed in the same manner as described in
RAA-2 and RAA-3. As detailed in Table 14, RAA-4 soil removal volume estimates are 4,700 cubic
yards, which are estimated to weigh approximately 7,100 tons. RAA-4 dredged sediment volume
estimates are 50,900 cubic yards, which are estimated to weigh approximately 76,400 tons.
Riverbed soil volume estimates are 2,000 cubic yards, which are estimated to weigh
approximately 3,000 tons. Combined soil and dewatered sediment tonnage is estimated to be
84,400 tons. RAA-4 is estimated to require 2,800 truckloads of contaminated material
transported off site to an EPA-approved disposal facility.

4.6.9 Removal of the T&H Dam

The removal of the T&H Dam will be performed in the same manner as described in RAA-3.

4.6.10 Monitoring and Maintenance

Amended-cap specific monitoring and maintenance will be necessary. The use of amendments
may require an intensive monitoring effort during and shortly after placement operations and
immediately after unusual events (e.g., severe storms), with a declining level of effort in future
years if the remedy is performing as designed (EPA, 2005). Long-term monitoring will be
necessary to ensure the integrity and continued effectiveness of the amended cap.

4.6.11 Institutional Controls

Institutional controls will be performed in the same manner as described in RAA-3.

4.6.12 Analysis of RAA-4

4.6.12.1 Effectiveness

RAA-4 is effective in achieving all RAOs. RAA-4 will greatly reduce risks to human health from
PCBs and other COPCs in sediment and soil, including reducing the residential and recreational
receptor’s unacceptable cancer and non-cancer risks pertaining to direct contact with PCBs
(RAO 1 and RAO 3). RAA-4 will also generally reduce risks to ecological receptors from PCBs and
other COPCs in sediment and soil, (RAO 2 and RAO 4). RAA-4 will remediate the entire Phase 1
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Reach sediment bed and replace it with clean materials as well as control potential riverbank
and floodplain PCB sources by remediating the areas that exceed 1 mg/kg PCBs. Accordingly,
RAA-4 will likely result in acceptable long-term risk to human health and the environment. RAA-
4 will remove the potential for an uncontrolled release of contaminated sediment and eroding
floodplain soils in the event of dam failure (RAO 5) because the dam will be removed. As
sediment and eroding floodplain soils are prone to movement due to hydrodynamic forces,
RAA-4 will prevent the transport of PCBs below the RAA-4 cleanup level to both remediated and
unremediated areas (RAO 6).

The extent of the remedial investigation within the Phase 1 Reach characterizes about 63,231
cubic yards or 94,910 tons of sediment in total; the riverbed was characterized to an average
depth of 3.85 feet. the Total PCB EPC for this volume is 1,425 mg/kg using the 95% UCL statistic.
The total mass of PCBs in this volume is around 122,693 kilograms or 270,493 pounds. RAA-4
proposes to reduce this volume by 50,900 cubic yards or by 80%. RAA-4 removes 98,765
kilograms or 217,739 pounds of PCBs from the Neponset River. It is estimated that RAA-4 will
lead to an 80% mass reduction of PCBs from within the Phase 1 Reach of the Neponset River
Superfund Site.

RAA-4 will likely result in acceptable long-term risk to human health and the environment
because the Phase 1 Reach sediment bed will be removed or stabilized beneath the reach-wide
permanent cap with up to three feet of backfill. The reach-wide permanent cap will contain
remaining PCBs exceeding the RAA-4 cleanup level that extend below the dredge depth. As
discussed in Section 4.4.9, the implementation of waterway use restrictions and long-term
monitoring will be necessary to protect the integrity and maintain the purpose of the cap in
relation to any current and future uses of the Site.

In the short term, RAA-4 is effective in greatly reducing risk to human and ecological receptors
by removing and stabilizing the contaminated sediment from the Phase 1 Reach. The risk of
entrainment of source areas in the event of dam failure will be removed because the T&H Dam
impoundment, former Lewis Chemical facility depositional area, and the T&H Dam will be
removed. RAA-4 will also remove restrictions on the flow of the river, reduce the risk of
upstream flooding, and improve fish passage.

RAA-4 presents short-term risks to workers during implementation of the removal action.
General work near waterways and construction activities presents inherent and significant risk
due to the nature of the work. RAA-4 will include on-water and floodplain soils removal work,
operations near an active dam, dredging, excavation, vegetation and tree removal, processing
and management of hazardous waste, and removal of the T&H Dam, which pose significant risks
to construction workers. The use of a site-specific HASP and JHAs will be used to increase
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worker protectiveness. Only qualified contractors will be allowed to perform work for RAA-4.
Continued monitoring and oversight of safety throughout implementation of RAA-4 will be
necessary.

RAA-4 also presents short-term risks to the community and the environment during
implementation of the removal action. The RAA-4 short-term risks include, but are not limited
to:

= Significant temporary disturbance of the riverbed, floodplain soils, and associated
ecosystems during the dredging, excavation, backfilling, and capping operations;

= Closure of the Phase 1 Reach to all recreational activities during dredging and floodplain
soil removal and restoration work; and

= |ncreased truck traffic.

The use of traffic plans, restricted access areas, air monitoring, and community outreach and
engagement will be used to increase protectiveness of the community.

RAA-4 would include limited treatment of water generated by sediment dredging and
dewatering. Additional treatment processes, such as pretreatment, immobilization and
solidification/stabilization, and particle size separation may be implemented during processing
of contaminated sediment and floodplain soil. While it is not expected, ex situ treatment may
be utilized if higher levels of lead or other metals are detected during pre-dredging in situ waste
characterization sampling that result in exceedances of TCLP leachate limits to meet TSCA
landfill requirements. This alternative will comply, to the extent practicable, with established
ARARs. The potential chemical-specific, action-specific, and location-specific ARARs and TBCs
are included in Table 15-1, 15-2, and 15-3, respectively, and are summarized in Section 3.1.
Location-specific ARARs include federal and state standards to protect floodplain and
wetland/aquatic resources. RAA-4 will involve the alteration of floodplain and wetland/aquatic
resources, including from dredging, excavation, and potential capping activities. Because
significant levels of contamination exist in floodplain soils, EPA has determined that there is no
practicable alternative to action within the floodplains. Mitigation measures will be required.

4.6.12.2 Implementability

Implementation of RAA-4 is technically feasible, although physical accessibility challenges are
anticipated, as further discussed below. The majority of removal action support materials and
services (e.g., barges, excavators, lined roll off trucks, HAZWQOPER-trained personnel) are
anticipated to be readily available to support the removal action. However, specialized
equipment and personnel (e.g., an amphibious excavator and operator) may require additional
lead time to obtain. Dredging, excavation, dewatering, and off-site T&D of contaminated
sediment and soil are well-established removal action procedures and there are experienced
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HAZWOPER-trained contractors capable of performing this work. RAA-4 does not involve the
use of innovative or trial remedial technologies that would require specialized and/or limited
services or materials.

Challenges to physical accessibility are anticipated due to the Site’s location within in a densely
populated residential, recreational, and commercial area, and there is limited available
shoreline frontage on the river. Low water levels in areas of the river and bridge underpass
access (there are four bridges throughout the Phase 1 Reach) may limit access by barges and
require the use of specialized amphibious dredging and transportation equipment and/or the
construction and eventual removal of gravel work roads in the river. A large staging, dewatering,
access, load-out, and water processing area will be necessary to facilitate sediment and soil
removal, which is anticipated to require four field seasons. Further, performing work near the
active T&H Dam and MBTA tracks will present additional physical accessibility challenges. RAA-4
is administratively feasible, but coordination with property owners to obtain access will likely
present administrative issues that will require time to resolve.

RAA-4 ICs (educational outreach, signage, waterway use restrictions, and land use and/or access
restrictions) are anticipated to be technically and administratively implementable.

The length of time for RAA-4 is anticipated to be greater than one year due to the substantial
efforts necessary to support the removal action, the assumption that dredging will take place
during three field seasons, and the required restoration efforts following the action. A detailed
conceptual schedule is provided in Table 18-3.

RAA-4 is not anticipated to impact the implementability of future investigations and response
actions. State and community acceptance will be evaluated after the completion of the public
comment period.

4.6.12.3 Cost Estimate

RAA-4 is estimated to cost approximately $78,400,000. A detailed cost estimate for RAA-4 is
provided in Table 17-4.
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5. COMPARATIVE ANALYSIS OF ALTERNATIVES

This section compares each of the NTCRA alternatives described and evaluated individually in
Section 4. In accordance with EPA guidance for NTCRAs, the comparative analysis evaluates the
relative performance of each alternative with respect to the three evaluation criteria:
effectiveness, implementability, and cost (EPA, 1993). Although the “No Action” alternative does
not meet the RAOs, it is used as a baseline for comparison with the other alternatives.

Key advantages and disadvantages of each alternative relative to one another are described
below, along with key tradeoffs that may affect removal action selection.

5.1 EFFECTIVENESS

RAA-1 is not protective. RAA-2 provides limited overall protectiveness of human health or the
environment in the short and long term. RAA-3 is anticipated to be protective of human health
via direct contact risks in the short term; however, RAA-3 is not anticipated to be to be
protective of human health via fish consumption risks. PCBs bioaccumulate in fish, and over
time, this buildup of PCBs in tissues can reach levels far higher than those found in the
surrounding environment. A full risk assessment will be conducted in the future; however, PCB-
contaminated sediment up to 14 mg/kg would likely present a risk to human health and the
environment via fish tissue consumption.

Additionally, ecological risks will continue to be unacceptable.?’ Both RAA-3 and RAA-4 are likely
more effective than RAA-2 at addressing the long-term risk associated with potential
contaminated sediment that may be under the dam foundation and other safety and health
risks associated with the T&H Dam. RAA-3 and RAA-4 would also remove any potential for the
dam to impair cleanup work downstream of the T&H Dam. Because RAA-4 fully remediates the
sediment bed in the Phase 1 Reach, it addresses the unacceptable risk targeted by this removal
action and is anticipated to be consistent with a final remedial action for the Phase 1 Reach,
pending determinations in a final ROD.

In relation to short-term impacts, RAA-2 presents the least worker-related risk, community
impacts, and shortest duration. RAA-3 presents more worker-related risk and community
impacts than RAA-2 due to the additional volume of material necessary to ship off site and the
removal of the T&H Dam. RAA-4 presents the greatest worker-related risk and community
impacts due to the duration of the removal action. However, additional short-term impacts from
the final remedy, when considered in combination with the short-term impacts from RAA-2 or
RAA-3, would likely be more significant than the short-term impacts from RAA-4. Future

29 PCBs are bioaccumulative compounds and present significant risk relative to the fish consumption exposure
pathway.
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response actions are less likely to be required under RAA-4 because contaminated sediment and
floodplain soil presenting a risk to human health and the environment will be removed or
stabilized beneath a permanent cap.

RAA-4 is anticipated to be consistent with final remedy requirements. Performing a single
comprehensive remedy will avoid duplication of efforts (if short-term actions are selected).
Sedimentation will continue to occur over time, thus increasing the amount of sediment that
will eventually need removed to address highly contaminated sediment, which is anticipated to
significantly increase eventual remedy costs. RAA-2 and RAA-3 do not result in unacceptable risk
and future action will be necessary. As such, the major community disturbances (i.e., truck
traffic and noise) will occur again when a final remedy is selected.

In the short term, impacts to ecological communities in and adjacent to the Phase 1 Reach
would be substantial during the construction work for RAAs 2, 3, and 4. Over the long-term, it is
expected that the short-term ecological impacts would be mitigated. RAA-4 is designed to focus
on the big picture restoration of the ecological health of the river and reuse opportunities and
be a long-term remedy to prevent migration of contaminants downstream into the ecosystem
and food web chain.

RAA-1 does not reduce the toxicity, mobility, or volume through treatment, as no treatment is
involved. RAAs 2, 3, and 4 include limited treatment, including pretreatment, immobilization
and solidification/stabilization, and particle size separation, and treatment of water generated
by dewatering of sediment and floodplain soil. Since RAA-4 includes more dredging and
dewatering, it has the highest levels of treatment.

The extent of the remedial investigation within the Phase 1 Reach characterizes about 63,231
cubic yards or 94,910 tons of sediment in total; the Total PCB EPC for this volume is 1,425 mg/kg
using the 95% UCL statistic. RAA-1 offers no reduction in this volume. RAA-2 proposes to reduce
this volume by 22,500 cubic yards or by 36%. RAA-3 proposes to reduce this volume by 27,400
cubic yards or by 44%. RAA-4 proposes to reduce this volume by 50,900 cubic yards or by 80%.
RAA-4 removes about 98,765 kilograms or 217,739 pounds of PCBs from the Neponset River.

The extent of the remedial investigation within the Phase 1 Reach characterizes about 4,437
cubic yards of soil in total; the Total PCB EPC for this volume is separated into segments and
tabulated in Table 6. RAA-1 offers no reduction in this volume. RAA-2 proposes to reduce this
volume by 430 cubic yards or by 10%. RAA-3 proposes to reduce this volume by 1,000 cubic
yards or by 23%. RAA-4 proposes to reduce this volume by 4,700 cubic yards, which is greater
than the estimated volume of the soil that has been characterized by the remedial investigation.

There are no ARARs for RAA-1. Location-specific ARARs include federal and state standards to
protect cultural and historical resources, and to protect floodplain and wetland/aquatic
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resources. RAAs 2, 3, and 4 would involve the alteration of floodplain and wetland/aquatic
resources, including from dredging, excavation, and capping activities. Mitigation measures will
be required. RAA-4 is considered the least environmentally damaging practicable alternative
(LEDPA) for protecting wetland/aquatic habitat at the Phase 1 Reach of the Site because
additional invasive dredging and excavation actions are not anticipated to be necessary in future
response actions. Consistent with 44 CFR 9, EPA will issue a fact sheet soliciting public comment
on its draft LEDPA finding and on its proposed plan to minimize harmful impacts on floodplain
resources.

Action-specific ARARs pertaining to RAAs 2, 3, and 4 include TSCA regulations under 40 CFR
761.61(c) for the risk-based management PCB contaminated media. Risks from PCB-
contaminated media would be addressed to differing degrees under the alternatives. As part of
this EE/CA, EPA is making a draft TSCA determination that the recommended removal action
alternative will not pose an unreasonable risk or injury to health or the environment, subject to
conditions as outlined in Section 7.

5.2 IMPLEMENTABILITY

RAA-1 is the easiest to implement because there is no associated action. RAAs 2, 3, and 4 can all
be implemented with existing technologies and equipment that are typically used for dredging,
excavating, and dewatering of contaminated sediment and soil. Transportation equipment is
available for the safe and compliant off-site transportation of the dewatered materials.

Physical accessibility and administrative challenges are anticipated under RAAs 2, 3, and 4.
However, RAA-2 will be easier to implement in comparison to RAA-3 and RAA-4 because there is
not a dam removal component. RAA-3 and RAA-4 include removal of the T&H dam and are
anticipated to endure additional implementation challenges. Generally, implementation
challenges are directly related to the amount of material managed (i.e., RAA-2 may fewer less
administrative and physical access challenges than RAA-3. RAA-3 may have fewer administrative
and physical access challenges than RAA-4). However, in the context of the overall Site
response, implementability challenges associated with RAA-2 and RAA-3 may be greater than
for RAA-4 due to the need to implement future response actions in the Phase 1 Reach under
RAA-2 and RAA-3, during which similar technical and administrative challenges are expected.
Additionally, RAA-2 and RAA-3 may interfere with potential future investigations and response
actions if response actions are deemed necessary as resampling will likely be required and
temporary caps may need removed.

Each of the RAA’s ICs are anticipated to be implementable to a similar degree. None of the RAAs
are anticipated to be completed within a one-year timeframe. State and community acceptance
will be evaluated after the completion of the public comment period.
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5.3 COST

The estimated 30-year net present worth costs for each of the RAA are:

= RAA-1: No Action (included for comparison purposes) $0
* RAA-2: Hotspot removal and temporary containment $29,900,000
* RAA-3: Targeted removal, temporary containment, and $41,000,000

dam removal

* RAA-4: Comprehensive removal, permanent in situ $78,400,000
amendment cap, and dam removal

RAA-1 has the lowest cost because there is no action. The cost of RAA-2, RAA-3, and RAA-4
increase relative to volume of sediment and floodplain soil removed and disposed of off-site.
While RAA-4 has the highest costs, future costs associated with addressing the Phase 1 Reach
will be minimal due to the comprehensiveness of this alternative. Under RAA-2 and RAA-3,
future response actions will be required to address remaining risks. In addition, the temporary
containment components of RAA-2 and RAA-3 are anticipated to result in additional costs to the
future long-term remedial action due to their impact on future investigations and response
actions. Due to the mobility of sediment during normal flow conditions, resampling will likely be
required to delineate the future extent of contamination prior to the onset of any future
remedial actions. Additionally, all costs relative to mobilization, construction of support
infrastructure, and demobilization will be incurred again once a cleanup level reflective of
acceptable long-term risk to human health and the environment is selected.3® RAA-4 may be the
most cost-effective in the long term in consideration of future response action costs necessary
to address long-term risk.

30 Sjte preparation (i.e., mobilization costs) for the RAAs alone range from $5.1M - $7.5M.
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6. STATUTORY LIMITS OF NON-TIME-CRITICAL REMOVAL
ACTIONS

CERCLA Section 104(c)(1) and 40 CFR Section 300.415(b)(5) state that removal actions funded
by the Hazardous Substance Superfund established by 26 U.S. Code § 9507 may not exceed $2
million or 12 months unless EPA determines that either of the following exemptions apply:

e There is an immediate risk to public health or welfare of the United States or the
environment; continued response actions are immediately required to prevent, limit, or
mitigate an emergency; and such assistance will not otherwise be provided on a timely
basis (the “emergency exemption”); or

e Continued response action is otherwise appropriate and consistent with the remedial
action to be taken (the “consistency exemption”).

The three active removal action alternatives (RAAs 2, 3, and 4) described in this EE/CA all have
estimated costs that exceed $2 million and will require greater than 12 months to complete.
These statutory limits do not apply if the NTCRA is funded and implemented by potentially
responsible parties. If the action proceeds fund-lead, both the emergency exemption and the
consistency exemption apply.

PCBs and other COPC in sediment and floodplain soil pose an immediate risk to human health
and the environment from exposure to contaminants by users of the Phase 1 Reach, which is in
a densely populated and highly recreated area. Further, the risk is compounded by the potential
for sudden and uncontrolled release of highly contaminated material from failure of the T&H
Dam, which is currently rated in poor condition. If the NTCRA is not performed, remedial action
to address these risks is not expected to take place for years, so assistance in mitigating these
risks would not otherwise be provided on a timely basis. Therefore, the emergency exemption
would apply to this action.

Implementation of RAA-4, the recommended removal action alternative, would be consistent
with future remedial actions likely to be implemented at the Site, so the consistency exemption
would also be appropriate if RAA-4 is selected.
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7. RECOMMENDED REMOVAL ACTION ALTERNATIVE

Based on the comparative analysis in Section 5, RAA-4 was selected as the recommended
removal action alternative. RAA-4 represents the best balance between the evaluation criteria
of effectiveness, implementability, and cost. RAA-4 is the only alternative that attains the RAOs.
The additional cost for RAA-4, as opposed to RAAs 2 and 3, is not considered to be large enough
to outweigh the completeness, permanence, and cost-effectiveness of RAA-4 in consideration of
the long-term remedial strategy for the Site. In accordance with CERCLA Section 104(a)(2), RAA-
4 would best contribute to the efficient performance of any long-term remedial action to be
taken. If RAA-4 is chosen, the likelihood that EPA would need to have a significant mobilization
during the remedial action to address any remaining threats in the Phase 1 Reach is minimal.

EPA is specifically requesting public comment concerning the following specific proposed
findings and determinations, which are being made relative to specific requirements under the
Clean Water Act, federal Floodplain Management and Wetland Protection regulations, and TSCA
requirements.

e EPA has determined that because significant levels of contamination exist in sediments
and soil within cleanup areas, there is no practicable alternative to conducting work in
these wetlands or in the river. EPA has determined that the RAA-4 removal activities that
impact waterways and wetlands are the least environmentally damaging practicable
alternative due to the harmful impacts from contamination present in the aquatic
environment and when taking into consideration the potential impacts of additional
future response actions in the Phase 1 Reach that may be selected as part of a future
final remedy. A one-time removal of contamination from the waterways, including in
wetlands, is environmentally preferable in comparison to multiple remediation events,
which are likely to be necessary following RAA-2 and RAA-3. RAA-4, which is anticipated
to be consistent with a final remedy for the Phase 1 Reach, including wetlands along the
reach, minimizes the repeated disturbance to wetland hydrology, vegetation, and habitat
integrity. Site cleanup activities will be designed and implemented to minimize the
destruction, loss, or degradation of these onsite wetlands and aquatic habitats and will
preserve and enhance their beneficial values. Wetlands will be restored and/or
replicated nearby consistent with the requirements of federal and state wetlands
protection standards. If any wetlands are affected by excavation and fill replacement,
wetlands to the extent practicable will be restored at the same surface elevation as pre-
existing wetlands.

e RAA-4includes activities that result in the occupancy and modification of wetlands and
the 100- and 500-year floodplain. Before selecting a cleanup alternative, federal
regulations at 44 CFR Part 9, implementing requirements under Executive Order 11988
(Floodplain Management) requires EPA to make a determination that there is no
practicable alternative to the proposed actions within the wetlands and floodplain and
to solicit public comment regarding proposed alterations to floodplain resources. EPA
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has determined that there is no practicable alternative to occupancy and/or
modification of portions of wetlands and floodplain in the immediate vicinity of the Site.
However, EPA will minimize harmful impacts on floodplain resources to the extent
practicable, and utilize best management practices, which will be determine during
design of the removal action. Where floodplain soils are excavated, the floodplain and
riverbanks will be reconstructed such that it is stable and resistant to erosion under
normal and high flow conditions while also supporting future ecological habitat.

e EPA has determined that the PCB-contaminated sediment and floodplain soil meet the
definition of a PCB remediation waste as defined under 40 CFR 761.3. Therefore, the
PCB-contaminated sediment and soil are regulated for cleanup and disposal under
federal regulations at 40 CFR Section 761. Under 40 CFR 761.61(c), EPA may authorize
disposal of PCBs in a manner not otherwise prescribed, provided that EPA determines
that the disposal will not pose an unreasonable risk of injury to health or the
environment. Under the recommended removal action alternative, approximately
56,000 cubic yards of contaminated sediment and floodplain soil above the cleanup level
of 1 mg/kg will be removed, dewatered, and disposed of off-site. The cleanup level was
derived based on streamlined risk evaluations that concluded that PCBs in the Phase 1
Reach pose an unacceptable risk to human and ecological receptors from exposure to
contaminated sediment and floodplain soil. EPA has made a draft determination that the
recommended removal action alternative does not result in an unreasonable risk of
injury to health or the environment as long as the following conditions are met:

1. Compliance with water quality and turbidity performance standards specified in EPA-
approved workplans are maintained.

2. The channel is backfilled and/or capped with clean, suitable material of sufficient
thickness to isolate the PCB remediation waste physically, chemically, and biologically
from the surrounding benthic environment. A bathymetric survey shall be performed
upon completion of the channel restoration.

3. All caps are monitored to demonstrate their physical, chemical, and biological
guality. This monitoring shall include bathymetric surveys, chemical sampling, and
sediment camera work as appropriate. The frequency of this monitoring will be
determined in an EPA-approved workplan.

4. An annual report summarizing the cap monitoring shall be submitted to EPA
beginning with placement of the cap material. This report shall include a summary
discussion of all activities associated with the cap placement or cap monitoring, and
shall include, if necessary, any recommendations for corrective action to maintain
the physical, chemical, or biological quality of the cap.

5. Corrective actions recommended in the annual reports, or alternatively, those
required by EPA based on information in the annual reports, shall be implemented in
a timely manner. Corrective actions may include, but are not limited to, installation
of additional engineering controls or removal and disposal of PCB remediation waste
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10.

from the Site if information indicates that the remedy is not effective in isolating
and/or controlling migration of PCBs from the Site.

The EPA shall coordinate with federal, state, and local entities to ensure that any as-
built cap locations become included in all future navigational or waterway charts
with any other required navigational or anchorage controls.

All dredged and excavated sediment and floodplain soil is disposed of in accordance
with TSCA based on in situ PCB concentrations and not subject to dilution.

Engineering controls for the collection and management of liquids from dewatering
of sediment and floodplain soils, surface water runoff, dust suppression water, and
decontamination water shall be used during dredging, excavation, storage,
dewatering, and decontamination activities to ensure that the PCB concentrations in
any dewatered liquids, surface water runoff, dust suppression water, and
decontamination water from the Site comply with applicable discharge requirements
prior to discharge to a publicly owned treatment works or to surface water.

Decontamination procedures for excavation equipment and other moveable
equipment and vehicles shall be established to ensure that equipment and vehicles
are appropriately decontaminated prior to leaving each work area.

Engineering controls for dust suppression shall be used during excavation activities.
An Air Quality Management and Monitoring Plan shall be developed that includes
the following: means and methods used to perform the excavation and waste
handling that minimizes airborne particulates; air monitoring procedures,
parameters, and detection limits; air action levels; and corrective measures. Air
monitoring and dust suppression measures for PCBs shall be maintained until all
removal activities are complete, including dredging, excavation, capping, backfilling,
and transport of PCB-contaminated sediment and soil.
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Table 14
Area, Volume, and Tonnage Summary For Each Removal Action Alternative
Phase 1 Reach, Lower Neponset River Superfund Site

Sediment Riverbank Soil Riverbed Soil?® Total (Rounded)
Removal Action Avg Length Avg Avg
: Area ’ Volume | Weight Along Area " | Volume | Weight | Area ’ Volume | Weight | Volume | weight
Alternative 5 Depth N . ,. | Depth N 3 Depth N N
(ft%) (1) (yd?) (Ton) |(Riverbank | (ft?) (1) (yd®) (Ton) (ft?) (1) (yd) (Ton) (yd®) (Ton)
(ft)
RAA-1 - - - - - - - - - - |- - - - -
||RAA-2 224,325 2.7 22,500 33,800 820 | 8,315 1.5 430 650 - - - - 22,900 34,400
RAA-3 299,868 25 27,400 41,100 1,979 | 20,325 1.4 1,000 1,500 9,420 7.5 2,600 3,900 31,000 46,500
Full Reach 1 443,443 3.0 49,300 74,000
Additional at 17,574 2.5 1,600 2,400
RAA-4 || ewis Chem.” ' . ' ’
Total 50,900 76,400 7,722 | 86,220 1.5 4,700 7,100 9,420 5.7 2,000 3,000 56,000 84,000

Notes: ° Riverbed soil is the additional material to be removed for regrading the river channel upstream of the T&HH Dam. The volume of this material is greaterfor RAA-3 than for RAA-4 because
the depth of dredging prior to removal of the riverbed soil near the dam is greater for RAA-4 than for RAA-3.

b
Additional dredging on the north side of the river adjacent to the former Lewis Chemical facility is included because of the elevated deposition that would remain after 3 ft of dredging
in that area.




Table 15-1

Potential Applicable and Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) Criteria
Phase 1 Reach — Lower Neponset River Superfund Site

Chemical-Specific ARARs

Requirement Citation | Status | Synopsis of Requirement Action to be Taken to Attain ARAR
Chemical-Specific
Federal
Cancer Slope Factors EPA Integrated Risk | TBC Guidance values used to evaluate the potential CSFs have been used to compute the
(CSFs) Information System carcinogenic hazards caused by exposure to PCBs. | individual cancer risk resulting from exposure
to carcinogens in site media
Reference Doses (RfDs) | EPA Integrated Risk | TBC Guidance values used to evaluate the non-cancer RfDs have been used to characterize human
Information System hazards associated with exposure to PCBs. health risks due to non-carcinogens in site
media.
PCBs: Cancer Dose EPA/600/P-96/001F | TBC Guidance describing EPA’s reassessment regarding | The guidance has been used in
Response Assessment (National Center for the carcinogenicity of PCBs characterization of site risks.
and Application in Environmental
Environmental Assessment, Office
Mixtures (EPA 1996) of Research and
Development,
September 1996)
Guidelines for EPA/630/P-03/001F | TBC Framework and guidelines for assessing potential Guidelines have been used in assessing risk.
Carcinogenic Risk (EPA Risk cancer risks from exposure to pollutants and other
Assessment (EPA, Assessment Forum, environmental agents.
2005) March 2005)
Supplemental EPA/630/R-03/003F | TBC Guidance on issues related to assessing cancer Guidance has been used in assessing risks.

Guidance for Assessing
Susceptibility from
Early-Life Exposure to
Carcinogens

(EPA Risk
Assessment Forum,
March 2005)

risks associated with early-life exposures,
including an adjustment for carcinogens acting
through a mutagenic mode of action.




Table 15-2

Potential Applicable and Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) Criteria
Phase 1 Reach — Lower Neponset River Superfund Site

Location-Specific ARARs

Requirement

Citation

Status

Synopsis of Requirement

Action to be Taken to Attain ARAR

Location-Specific

Federal

Floodplain

44 CFR Part 9

Relevant and

Federal Emergency Management Agency (FEMA)

If there is no practicable alternative method to

Management and Appropriate regulations set forth the policy, procedure, and work in federal jurisdictional wetlands, or 100-
Protection of responsibilities to implement and enforce year or 500-year floodplains, then all
Wetlands Executive Order 11988 (Floodplain Management) practicable measures will be taken to minimize
and Executive Order 11990 (Protection of and mitigate any adverse impacts. Appropriate
Wetlands). These regulations prohibit activities avoidance, minimization, mitigation, and/or
that adversely affect a federally-regulated wetland | restoration will be taken to the extent
unless there is no practicable alternative and the practicable. Public comment will be solicited on
proposed action includes all practicable measures | the proposed impacts to federal floodplain and
to minimize harm to wetlands that may result wetland resources.
from such use. These regulations require the
avoidance of impacts associated with the
occupancy and modification of federally-
designated 100-year and 500-year floodplains and
require the avoidance of development within a
floodplain wherever there is a practicable
alternative.
Clean Water Act 33 USC§ 1344 Applicable Outlines requirements for the discharge of Any removal action will comply with this ARAR

Section 404(b)(1)
Guidelines for
Specification of
Disposal Sites for
Dredged or Fill
Material and
regulations

33 CFR 320-323

40 CFR Part 230-231

dredged or fill material into surface waters,
including wetlands. Such discharges are not
allowed if there are practicable alternatives with
less adverse impact. Discharge cannot cause or
contribute to violation of state water quality
standards or toxic effluent standards or jeopardize
threatened or endangered species; discharge
cannot significantly degrade waters of U.S.;
practicable steps must be taken to minimize and
mitigate adverse impacts; and impacts on flood
level, flood velocity, and flood storage capacity
must be evaluated. Sets standards for restoration
and mitigation required as a result of unavoidable
impacts to aquatic resources. EPA must determine

to the extent practicable through appropriate
avoidance, minimization, mitigation, and/or
restoration. EPA shall determine that the
selected alternative is the least environmentally
damaging practicable alternative because (a)
there is no practicable alternative method that
will achieve cleanup objectives with less
adverse impact and (b) all practicable measures
would be taken to minimize and mitigate any
adverse impacts from the work. Public
comment will be solicited on EPA’s draft LEDPA
determination.




Table 15-2
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Location-Specific ARARs

Potential Applicable and Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) Criteria

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
which alternative is the Least Environmentally
Damaging Practicable Alternative (LEDPA) to
protect wetland and aquatic resources.
National Historic 54 USC § 300101 et | Potentially Establishes a requirement for federal agencies to If this removal action affects historic
Preservation Act and | seq. Applicable take into account the effect of any federally- properties/structures subject to these
regulations 36 CFR Part 800 assisted undertaking or licensing on any district, requirements, activities will be coordinated
site, building, structure, or object that is included with the state, tribal, and federal authorities
in or eligible for inclusion in the National Register | and conducted in accordance with the
of Historic Places substantive requirements of these regulations
to the extent practicable.
Preservation of 54 USC § 312501 et | Potentially Establishes procedures to provide for preservation | If during the removal action, it is determined
Historical and seq. Applicable of historical and archeological data which might that this removal action may cause irreparable
Archeological Data 43 CFR Part 7 be destroyed through alterations of terrain as a loss or destruction of significant scientific,
and regulations result of a federal construction project or a prehistorical, historical, or archaeological data,
federally licensed activity program. EPA will notify state, tribal, or federal
authorities and comply with the substantive
requirements in the statute and regulations to
the extent practicable.
Endangered Species 16 USC § 1531 et Potentially Provides for protection and conservation of Endangered species were not observed at the
Act and regulations seq. Applicable various species of fish, wildlife, and plants. site during the site investigation. If, however,
50 CFR17.11-17.12 Establishes requirements for actions to conserve threatened or endangered species or critical
and Part 402 endangered species within critical habitats upon habitat are identified, removal action will
which endangered species depend. If a location comply with the substantive requirements in
contains a federal endangered or threatened the statute and regulations to the extent
species or its critical habitat, and an action may practicable.
impact the species or its habitat, the U.S. FWS or
the National Marine Fisheries Service must be
consulted.
Fish and Wildlife 16 USC 661 et seq. Applicable Requires consideration of the effects of a This removal action will modify a water body as

Coordination Act and
regulations

40 CFR 2 6:302(g)

proposed action on wetlands and areas affecting
streams (including floodplains), as well as other
protected habitats. Federal agencies must consult
with USFWS prior to authorizing any modification
of any stream or other water body and requires

provided under the Act. Any removal activities
subject to these provisions will comply with any
substantive requirements to the extent
practicable.
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Location-Specific ARARs

Potential Applicable and Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) Criteria

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
adequate consideration to protect fish and wildlife
resources and their habitats.
State
Massachusetts MGLc. 131 8§40 Applicable These regulations set performance standards for Any temporary disturbances of a wetland
Wetland Protection 310 CMR 10.00 dredging, filling, altering of inland wetland during removal or monitoring will be restored.
Act and regulations (including but not resource areas and sets buffer zones within 100 Mitigation of impacts on wetlands will be
limited to 10.51- feet of vegetated wetland and 200 feet from a addressed.
10.60) perennial stream. The standards include
mitigation requirements for alteration of
regulated wetland resources areas.
Resource areas at the site covered by the
regulations include banks, bordering vegetated
wetlands, land under bodies of water, land subject
to flooding, and riverfront.
Public Waterfront Act | MGLc. 91, § 1.00 et | Applicable The statute establishes the State's ownership and | Any placement of structures and fill, changes in
Waterway and seq. management of submerged, intertidal, and filled use of existing licensed structures and fill, and
regulations 310CMR 9 tidal land and non-tidal rivers and streams dredging in state waterways will meet the
throughout the State. Applicable regulatory substantive requirements of the statute and
provisions include Restrictions on Fill and regulations, to the extent practicable
Structures 9.32(1)(a)(2)(b)(4)(b); Preserving Water-
Related Public Rights 9.35(1), (2)(a and b) and
(3)(b), 3(a); Protecting Water Dependent Uses
9.36(3); Engineering and Construction Standards
9.37(l)(c); and Dredging and Dredged Material
Disposal 9.40(2), (3)(a), (4).
Massachusetts Clean | MGL c. 21, §§ 26-53 | Applicable Regulates discharges of dredged or fill material to | The effects of removal activities on the aquatic
Water Act; 314 CMR 9.00 protect aquatic ecosystems. ecosystem will be evaluated and avoided,
Massachusetts Water | (including but not and/or minimized. Compensatory mitigation
Quality Certification limited to 9.06 and will need to be performed as necessary to
for Discharge of 9.07) comply with this ARAR, to the extent
Dredged or Fill practicable through appropriate avoidance,
Material minimization and/or restoration.
Massachusetts 310 CMR 30.701 Applicable This regulation sets forth criteria for siting To the extent any hazardous waste is generated

Hazardous Waste

hazardous facilities within land subject to flooding

during the removal activities, the waste will be
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Potential Applicable and Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) Criteria
Phase 1 Reach — Lower Neponset River Superfund Site

Location-Specific ARARs

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
Regulations, Location (as defined under the Massachusetts Wetland managed so that it will not impact floodplain
Standards for Land Protection Act standards). Any new or expanded resources. The removal action does not include
Subject to Flooding hazardous waste storage or treatment facility disposal of hazardous waste on-site. These

(which only receives hazardous waste from on- provisions will be potentially applicable for the

site sources), the active portion of which is temporary management of dredged materials

located within the boundary of land subject to before such materials are taken for off-site

flooding from the statistical 100-year frequency disposal.

storm, shall be flood-proofed. Flood-proofing

shall be designed, constructed, operated, and

maintained to prevent floodwaters from coming

into contact with hazardous waste.
Massachusetts 321 CMR 10.00 Potentially Requires action to regulate the impact to state If endangered species or habitats in the
Endangered Species (including but not Applicable listed endangered or threatened species or their removal areas are identified, removal activities
Regulations limited to 10.03, habitats. Actions must be conducted in a manner | would be designed and implemented to avoid

10.04, 10.05, that minimizes the impact to Massachusetts- affects endangered or threatened species or
and 10.06) listed rare, threatened, or endangered species, their habitats to the extent practicable.

and species listed by the Massachusetts Natural

Heritage Program.
Massachusetts MGLc. 9, §§ 26-27C | Potentially Projects must eliminate, limit, or mitigate adverse | If during removal action activities, historic
Antiquities Act; 950 CMR 70.00 and | Applicable effects to properties listed in the State Register of | buildings and or structures are encountered,
Massachusetts 71.00 Historic Places (historic and archaeological the substantive requirements in the statute and
Historical properties). Establishes coordination with the regulations will be complied with to the extent
Commission National Historic Preservation Act. practicable.
Regulations;

Protection of
Properties Included
in the State Register
of Historic Places




Table 15-3

Potential Applicable and Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) Criteria
Phase 1 Reach — Lower Neponset River Superfund Site

Action-Specific ARARs

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
Action-Specific
Federal
Resource Conservation | 42 USC § 6904 et Applicable Federal standards used to identify, manage, and | Any wastes generated by the removal action
and Recovery Act seq. dispose of hazardous waste. Massachusetts has | will be analyzed under these standards to
(RCRA) Subtitle C; 40 CFR Parts 260 to been delegated the authority to administer determine whether they are characteristic
Hazardous Waste 262 these RCRA standards through its state hazardous waste. Non-hazardous materials
Identification and hazardous waste management regulations. will be disposed appropriately. All
Listing Regulations; These provisions have been adopted by the contaminated material meeting
Generator and Handler State. Dredged material may be subject to RCRA | characteristic hazardous waste standards
Requirements regulations if it contains a listed waste, or if it will be managed and disposed of consistent
displays a hazardous waste characteristic, for with these requirements to the extent
example Toxicity Characteristic Leaching practicable.
Procedure (TCLP) limits.
Clean Water Act and 33 USC § 1342 Applicable These standards include that point source Any water generated during removal
National Pollution 40 CFR 122 discharge must meet technology-based effluent | activities, including during dewatering of
Discharge Elimination (including but not limitations (including those based on best dredged sediment and riverbank soils, will
System (NPDES) limited to 122.3(d) available technology for toxic and non- be treated to meet these standards before
Regulations and 122.44(a) and conventional pollutants and those based on best | discharge to surface waters.
(e)) conventional technology for conventional
40 CFR 125.1-125.3 pollutants) and effluent limitations and
conditions necessary to meet state water quality
standards.
Toxic Substances 40 CFR 761.61(c) Applicable This section of the TSCA regulations provides The management and disposal of PCB
Control Act (TSCA) risk-based cleanup and disposal options for PCB | remediation waste as part of the removal
Regulations on cleanup remediation waste based on the risks posed by action will be in accordance with a TSCA
of PCB Remediation the concentrations at which the PCBs are found risk-based determination, which finds that
Wastes through a TSCA determination. Requires the removal will not pose an unreasonable
demonstration that cleanup method will not risk of injury to human health or the
pose an unreasonable risk of injury to human environment provided certain conditions
health or the environment. are met.
TSCA Regulations on 40 CFR 761.50 Applicable Prohibits discharge of water containing PCBs to Any discharge to navigable waters will

Discharge of PCB-
Containing Water

(a)(3)

navigable waters unless PCB concentration is < 3
mg/L or discharge is in accordance with NPDES
discharge limits.

comply with this provision to the extent
practicable.
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Action-Specific ARARs

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
TSCA Regulations on 40 CFR 761.79 Applicable Establishes decontamination standards and To the extent the removal action involves
Decontamination procedures for removing PCBs from water, decontamination activities, including of

organic liquids, and other types of surfaces. equipment and materials contaminated
with PCBs during the removal action, these
requirements will be complied with to the
extent practicable.
Clean Air Act, Section 42 USC § 7412(b)(1) | Applicable Establish emissions standards for 189 hazardous | Monitoring of air emissions during removal

112(b)(1), National
Emissions Standards
for Hazardous Air
Pollutants (NESHAPs)

40 CFR Part 61

air pollutants. Standards set for dust and other
release sources.

activities, including dredging, dewatering,
and transportation will be performed to
assess compliance with the substantive
requirements of these standards to the
extent practicable.

Clean Water Act
Section 304(a) National
Recommended Water
Quiality Criteria

National
Recommended
Water Quality
Criteria: 002, EPA-
822-R-02-047,
USEPA, Office of
Water, Office of
Science and
Technology (Nov.
2002)

To Be Considered

NRWQC are health-based criteria developed for
chemical constituents in surface water. They
have been developed to protect aquatic life and
human health from harmful effects due to
exposure to chemically impacted surface water.
Performance standards to be used for
monitoring surface water and sediment during
removal activities.

This guidance will be considered in
developing monitoring standards for
removal activities that may impact surface
water quality.

EPA Contaminated
Sediment Remediation
Guidance

EPA-540-R-05-012
OSWER 9355.0-85
(Dec. 2005)

To Be Considered

Guidance for making remedy decisions
for contaminated sediment sites.

This guidance was considered in selecting
the removal action and will be considered in
addressing contaminated sediment during
performance of the removal action,
including during mechanical dredging,
dewatering, and placement of
contaminated sediments.

Guide to Management
of Investigation-
Derived Waste

EPA OSWER
Publication 9345.3-
03 FS (Jan. 1992)

To Be Considered

Management of Investigation-Derived Waste
(IDW) must ensure protection of human health
and the environment

This guidance will be considered to ensure
IDW will be managed in a manner to protect
human health and the environment.

State
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Potential Applicable and Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) Criteria
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Location-Specific ARARs

Requirement

Citation

Status

Synopsis of Requirement

Action to be Taken to Attain ARAR

Location-Specific

Federal

Floodplain

44 CFR Part 9

Relevant and

Federal Emergency Management Agency (FEMA)

If there is no practicable alternative method to

Management and Appropriate regulations set forth the policy, procedure, and work in federal jurisdictional wetlands, or 100-
Protection of responsibilities to implement and enforce year or 500-year floodplains, then all
Wetlands Executive Order 11988 (Floodplain Management) practicable measures will be taken to minimize
and Executive Order 11990 (Protection of and mitigate any adverse impacts. Appropriate
Wetlands). These regulations prohibit activities avoidance, minimization, mitigation, and/or
that adversely affect a federally-regulated wetland | restoration will be taken to the extent
unless there is no practicable alternative and the practicable. Public comment will be solicited on
proposed action includes all practicable measures | the proposed impacts to federal floodplain and
to minimize harm to wetlands that may result wetland resources.
from such use. These regulations require the
avoidance of impacts associated with the
occupancy and modification of federally-
designated 100-year and 500-year floodplains and
require the avoidance of development within a
floodplain wherever there is a practicable
alternative.
Clean Water Act 33 USC§ 1344 Applicable Outlines requirements for the discharge of Any removal action will comply with this ARAR

Section 404(b)(1)
Guidelines for
Specification of
Disposal Sites for
Dredged or Fill
Material and
regulations

33 CFR 320-323

40 CFR Part 230-231

dredged or fill material into surface waters,
including wetlands. Such discharges are not
allowed if there are practicable alternatives with
less adverse impact. Discharge cannot cause or
contribute to violation of state water quality
standards or toxic effluent standards or jeopardize
threatened or endangered species; discharge
cannot significantly degrade waters of U.S.;
practicable steps must be taken to minimize and
mitigate adverse impacts; and impacts on flood
level, flood velocity, and flood storage capacity
must be evaluated. Sets standards for restoration
and mitigation required as a result of unavoidable
impacts to aquatic resources. EPA must determine

to the extent practicable through appropriate
avoidance, minimization, mitigation, and/or
restoration. EPA shall determine that the
selected alternative is the least environmentally
damaging practicable alternative because (a)
there is no practicable alternative method that
will achieve cleanup objectives with less
adverse impact and (b) all practicable measures
would be taken to minimize and mitigate any
adverse impacts from the work. Public
comment will be solicited on EPA’s draft LEDPA
determination.
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Phase 1 Reach — Lower Neponset River Superfund Site

Location-Specific ARARs

Potential Applicable and Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) Criteria

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
which alternative is the Least Environmentally
Damaging Practicable Alternative (LEDPA) to
protect wetland and aquatic resources.
National Historic 54 USC § 300101 et | Potentially Establishes a requirement for federal agencies to If this removal action affects historic
Preservation Act and | seq. Applicable take into account the effect of any federally- properties/structures subject to these
regulations 36 CFR Part 800 assisted undertaking or licensing on any district, requirements, activities will be coordinated
site, building, structure, or object that is included with the state, tribal, and federal authorities
in or eligible for inclusion in the National Register | and conducted in accordance with the
of Historic Places substantive requirements of these regulations
to the extent practicable.
Preservation of 54 USC § 312501 et | Potentially Establishes procedures to provide for preservation | If during the removal action, it is determined
Historical and seq. Applicable of historical and archeological data which might that this removal action may cause irreparable
Archeological Data 43 CFR Part 7 be destroyed through alterations of terrain as a loss or destruction of significant scientific,
and regulations result of a federal construction project or a prehistorical, historical, or archaeological data,
federally licensed activity program. EPA will notify state, tribal, or federal
authorities and comply with the substantive
requirements in the statute and regulations to
the extent practicable.
Endangered Species 16 USC § 1531 et Potentially Provides for protection and conservation of Endangered species were not observed at the
Act and regulations seq. Applicable various species of fish, wildlife, and plants. site during the site investigation. If, however,
50 CFR17.11-17.12 Establishes requirements for actions to conserve threatened or endangered species or critical
and Part 402 endangered species within critical habitats upon habitat are identified, removal action will
which endangered species depend. If a location comply with the substantive requirements in
contains a federal endangered or threatened the statute and regulations to the extent
species or its critical habitat, and an action may practicable.
impact the species or its habitat, the U.S. FWS or
the National Marine Fisheries Service must be
consulted.
Fish and Wildlife 16 USC 661 et seq. Applicable Requires consideration of the effects of a This removal action will modify a water body as

Coordination Act and
regulations

40 CFR 2 6:302(g)

proposed action on wetlands and areas affecting
streams (including floodplains), as well as other
protected habitats. Federal agencies must consult
with USFWS prior to authorizing any modification
of any stream or other water body and requires

provided under the Act. Any removal activities
subject to these provisions will comply with any
substantive requirements to the extent
practicable.
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Location-Specific ARARs

Potential Applicable and Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) Criteria

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
adequate consideration to protect fish and wildlife
resources and their habitats.
State
Massachusetts MGLc. 131 8§40 Applicable These regulations set performance standards for Any temporary disturbances of a wetland
Wetland Protection 310 CMR 10.00 dredging, filling, altering of inland wetland during removal or monitoring will be restored.
Act and regulations (including but not resource areas and sets buffer zones within 100 Mitigation of impacts on wetlands will be
limited to 10.51- feet of vegetated wetland and 200 feet from a addressed.
10.60) perennial stream. The standards include
mitigation requirements for alteration of
regulated wetland resources areas.
Resource areas at the site covered by the
regulations include banks, bordering vegetated
wetlands, land under bodies of water, land subject
to flooding, and riverfront.
Public Waterfront Act | MGLc. 91, § 1.00 et | Applicable The statute establishes the State's ownership and | Any placement of structures and fill, changes in
Waterway and seq. management of submerged, intertidal, and filled use of existing licensed structures and fill, and
regulations 310CMR 9 tidal land and non-tidal rivers and streams dredging in state waterways will meet the
throughout the State. Applicable regulatory substantive requirements of the statute and
provisions include Restrictions on Fill and regulations, to the extent practicable
Structures 9.32(1)(a)(2)(b)(4)(b); Preserving Water-
Related Public Rights 9.35(1), (2)(a and b) and
(3)(b), 3(a); Protecting Water Dependent Uses
9.36(3); Engineering and Construction Standards
9.37(l)(c); and Dredging and Dredged Material
Disposal 9.40(2), (3)(a), (4).
Massachusetts Clean | MGL c. 21, §§ 26-53 | Applicable Regulates discharges of dredged or fill material to | The effects of removal activities on the aquatic
Water Act; 314 CMR 9.00 protect aquatic ecosystems. ecosystem will be evaluated and avoided,
Massachusetts Water | (including but not and/or minimized. Compensatory mitigation
Quality Certification limited to 9.06 and will need to be performed as necessary to
for Discharge of 9.07) comply with this ARAR, to the extent
Dredged or Fill practicable through appropriate avoidance,
Material minimization and/or restoration.
Massachusetts 310 CMR 30.701 Applicable This regulation sets forth criteria for siting To the extent any hazardous waste is generated

Hazardous Waste

hazardous facilities within land subject to flooding

during the removal activities, the waste will be
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Location-Specific ARARs

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
Regulations, Location (as defined under the Massachusetts Wetland managed so that it will not impact floodplain
Standards for Land Protection Act standards). Any new or expanded resources. The removal action does not include
Subject to Flooding hazardous waste storage or treatment facility disposal of hazardous waste on-site. These

(which only receives hazardous waste from on- provisions will be potentially applicable for the

site sources), the active portion of which is temporary management of dredged materials

located within the boundary of land subject to before such materials are taken for off-site

flooding from the statistical 100-year frequency disposal.

storm, shall be flood-proofed. Flood-proofing

shall be designed, constructed, operated, and

maintained to prevent floodwaters from coming

into contact with hazardous waste.
Massachusetts 321 CMR 10.00 Potentially Requires action to regulate the impact to state If endangered species or habitats in the
Endangered Species (including but not Applicable listed endangered or threatened species or their removal areas are identified, removal activities
Regulations limited to 10.03, habitats. Actions must be conducted in a manner | would be designed and implemented to avoid

10.04, 10.05, that minimizes the impact to Massachusetts- affects endangered or threatened species or
and 10.06) listed rare, threatened, or endangered species, their habitats to the extent practicable.

and species listed by the Massachusetts Natural

Heritage Program.
Massachusetts MGLc. 9, §§ 26-27C | Potentially Projects must eliminate, limit, or mitigate adverse | If during removal action activities, historic
Antiquities Act; 950 CMR 70.00 and | Applicable effects to properties listed in the State Register of | buildings and or structures are encountered,
Massachusetts 71.00 Historic Places (historic and archaeological the substantive requirements in the statute and
Historical properties). Establishes coordination with the regulations will be complied with to the extent
Commission National Historic Preservation Act. practicable.
Regulations;

Protection of
Properties Included
in the State Register
of Historic Places
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Action-Specific ARARs

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
Action-Specific
Federal
Resource Conservation | 42 USC § 6904 et Applicable Federal standards used to identify, manage, and | Any wastes generated by the removal action
and Recovery Act seq. dispose of hazardous waste. Massachusetts has | will be analyzed under these standards to
(RCRA) Subtitle C; 40 CFR Parts 260 to been delegated the authority to administer determine whether they are characteristic
Hazardous Waste 262 these RCRA standards through its state hazardous waste. Non-hazardous materials
Identification and hazardous waste management regulations. will be disposed appropriately. All
Listing Regulations; These provisions have been adopted by the contaminated material meeting
Generator and Handler State. Dredged material may be subject to RCRA | characteristic hazardous waste standards
Requirements regulations if it contains a listed waste, or if it will be managed and disposed of consistent
displays a hazardous waste characteristic, for with these requirements to the extent
example Toxicity Characteristic Leaching practicable.
Procedure (TCLP) limits.
Clean Water Act and 33 USC § 1342 Applicable These standards include that point source Any water generated during removal
National Pollution 40 CFR 122 discharge must meet technology-based effluent | activities, including during dewatering of
Discharge Elimination (including but not limitations (including those based on best dredged sediment and riverbank soils, will
System (NPDES) limited to 122.3(d) available technology for toxic and non- be treated to meet these standards before
Regulations and 122.44(a) and conventional pollutants and those based on best | discharge to surface waters.
(e)) conventional technology for conventional
40 CFR 125.1-125.3 pollutants) and effluent limitations and
conditions necessary to meet state water quality
standards.
Toxic Substances 40 CFR 761.61(c) Applicable This section of the TSCA regulations provides The management and disposal of PCB
Control Act (TSCA) risk-based cleanup and disposal options for PCB | remediation waste as part of the removal
Regulations on cleanup remediation waste based on the risks posed by action will be in accordance with a TSCA
of PCB Remediation the concentrations at which the PCBs are found risk-based determination, which finds that
Wastes through a TSCA determination. Requires the removal will not pose an unreasonable
demonstration that cleanup method will not risk of injury to human health or the
pose an unreasonable risk of injury to human environment provided certain conditions
health or the environment. are met.
TSCA Regulations on 40 CFR 761.50 Applicable Prohibits discharge of water containing PCBs to Any discharge to navigable waters will

Discharge of PCB-
Containing Water

(a)(3)

navigable waters unless PCB concentration is < 3
mg/L or discharge is in accordance with NPDES
discharge limits.

comply with this provision to the extent
practicable.
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Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
TSCA Regulations on 40 CFR 761.79 Applicable Establishes decontamination standards and To the extent the removal action involves
Decontamination procedures for removing PCBs from water, decontamination activities, including of

organic liquids, and other types of surfaces. equipment and materials contaminated
with PCBs during the removal action, these
requirements will be complied with to the
extent practicable.
Clean Air Act, Section 42 USC § 7412(b)(1) | Applicable Establish emissions standards for 189 hazardous | Monitoring of air emissions during removal

112(b)(1), National
Emissions Standards
for Hazardous Air
Pollutants (NESHAPs)

40 CFR Part 61

air pollutants. Standards set for dust and other
release sources.

activities, including dredging, dewatering,
and transportation will be performed to
assess compliance with the substantive
requirements of these standards to the
extent practicable.

Clean Water Act
Section 304(a) National
Recommended Water
Quiality Criteria

National
Recommended
Water Quality
Criteria: 002, EPA-
822-R-02-047,
USEPA, Office of
Water, Office of
Science and
Technology (Nov.
2002)

To Be Considered

NRWQC are health-based criteria developed for
chemical constituents in surface water. They
have been developed to protect aquatic life and
human health from harmful effects due to
exposure to chemically impacted surface water.
Performance standards to be used for
monitoring surface water and sediment during
removal activities.

This guidance will be considered in
developing monitoring standards for
removal activities that may impact surface
water quality.

EPA Contaminated
Sediment Remediation
Guidance

EPA-540-R-05-012
OSWER 9355.0-85
(Dec. 2005)

To Be Considered

Guidance for making remedy decisions
for contaminated sediment sites.

This guidance was considered in selecting
the removal action and will be considered in
addressing contaminated sediment during
performance of the removal action,
including during mechanical dredging,
dewatering, and placement of
contaminated sediments.

Guide to Management
of Investigation-
Derived Waste

EPA OSWER
Publication 9345.3-
03 FS (Jan. 1992)

To Be Considered

Management of Investigation-Derived Waste
(IDW) must ensure protection of human health
and the environment

This guidance will be considered to ensure
IDW will be managed in a manner to protect
human health and the environment.

State
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Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
Massachusetts Surface | MGL c. 21, §§ 26-53 | Applicable These standards designate the most sensitive Any water discharged to surface waters
Water Quality 314 CMR uses for which the various waters of the from the removal action will be treated to
Standards 4.00 (including but Commonwealth shall be enhanced, maintained meet the substantive discharge standards to

not limited to 4.03, and protected. Minimum water quality criteria | the extent practicable.
4.04, 4.05, and required to sustain the designated uses of
4.06) Massachusetts surface waters are established.
Solid Waste 310 CMR 19.000 Applicable Regulations for storage, transfer, processing, Any wastes generated by removal action
Management treatment, disposal, use and reuse of solid activities that are determined to not be
Regulations waste. hazardous wastes will be managed in
accordance with these regulations.
Massachusetts 310 CMR 30.100 Applicable Massachusetts is delegated to administer RCRA | Any hazardous waste generated during the
Hazardous Waste Rules through its State regulations. These standards removal action will be analyzed under these
for Identification and establish requirements for determining whether | standards to determine whether they are
Listing of Hazardous waste is hazardous in the state of characteristic hazardous waste and
Waste Massachusetts. Section 30.105 provides that PCB | managed in accordance with the
waste that would be subject to hazardous waste substantive requirements of these
regulation due to the presence of PCBs are regulations to the extent practicable. PCB
exempt from the hazardous waste regulations Waste will be handled in accordance with
provided certain conditions are met. the conditions set out in the TSCA
Determination unless otherwise noted in
this Table.
Massachusetts 310 CMR 30.300 Applicable These regulations contain requirements for Any hazardous waste generated during the

Hazardous Waste Rules
— Requirements for

hazardous waste generators. The regulations
apply to generators of sampling waste and also

removal action will be managed in
accordance with the substantive

Generators apply to the accumulation of waste prior to off- requirements of these regulations to the
site disposal. extent practicable
Massachusetts 310 CMR 30.500 Relevant and These regulations establish standards for the Any hazardous waste generated during the

Hazardous Waste Rules
— General standards
for hazardous waste
facilities

Appropriate

treatment, storage, and disposal of hazardous
waste. Section 30.501(3)(a) excepts facilities
that treat, dispose, or store hazardous waste
containing 50 ppm or more of PCBs if they are
adequately regulated under TSCA regulation 40
CFR 761.

removal action will be managed in
accordance with the substantive
requirements of these regulations to the
extent practicable.
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Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
Massachusetts 310 CMR 30.640 Applicable 310 CMR 30.641 through 30.649 prescribe Any hazardous waste generated during the
Hazardous Waste Rules managed in waste piles requirements for removal action will be managed in
— Waste Piles storage and treatment of hazardous waste in accordance with the substantive

waste piles. Provides specifications for inter alia | requirements of these regulations to the

design and operations, monitoring and extent practicable.

inspection, and closure and post-closure care.
Massachusetts 310 CMR 30.660 Relevant and 310 CMR 30.661 through 30.673 Any hazardous waste generated during the
Hazardous Waste Rules Appropriate prescribe requirements for regulated units that | removal action will be managed in
-Groundwater receive hazardous waste, except for certain accordance with the substantive
Protection waste piles to protect groundwater. requirements of these regulations to the

extent practicable.

Massachusetts 310 CMR 30.680 Applicable Regulations applicable to owners and operators | Any hazardous waste generated during the
Hazardous Waste Rules of facilities that use containers to store removal action will be managed in
- Use and hazardous waste. 310 CMR 30.681 through accordance with the substantive
Management of 30.689 prescribe requirements for the use of requirements of these regulations to the
Containers containers, such as drums, to store hazardous extent practicable.

waste. Provides specifications for, among other

things, labelling and marking, management of

containers, inspections and closure.
Massachusetts 310 CMR 30.690 Applicable 310 CMR 30.691 through 30.699 Any hazardous waste generated during the
Hazardous Waste Rules prescribe requirements for the use of tanks to removal action will be managed in
- Storage and store and treat hazardous waste. Provides accordance with the substantive
Treatment in Tanks specifications for, among other things, design requirements of these regulations to the

and installation, containment and detection of extent practicable.

leaks, general operating requirements,

inspections, and closure and post-closure care.
Massachusetts Ambient | 310 CMR 6.00 Applicable These regulations establish primary and Monitoring of air emissions during removal
Air Quality Standards (including but not secondary standards for emissions of sulfur activities, including dredging, dewatering,

limited to 6.04) dioxide, particulate matter, carbon monoxide,

ozone, nitrogen dioxide, and lead. The purpose
of the regulation is to prevent the occurrence of
conditions of air pollution where such do not
exist and to facilitate the

abatement of conditions of air pollution where
and when such occur.

transportation, and placement of
contaminated sediment, will be performed
to assess compliance with these standards
and removal activities will be implemented
to comply with the substantive
requirements of these regulations to the
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extent practicable.
Air Pollution Control 310CMR 7.00 Applicable Sets primary and secondary standards for Removal activities will be implemented in
Regulations (including but not fugitive emissions, dusts and particulates. The accordance with the substantive
limited to 7.06, regulations also set emission limits necessary to

7.09, and 7.10)

attain ambient air quality standards. The
purpose of the regulations are to prevent the
occurrence of conditions of air pollution where
such do not exist and to facilitate the
abatement of conditions of air pollution where
and

when such occur.

requirements of these regulations to the
extent practicable. Emission standards,
including for dust, will be complied with
during removal activities to the extent
practicable.

MassDEP Guidance Dam Removal and TBC Provides guidance on permitting issues and To the extent the removal action includes
the Wetland review considerations associated with dam the removal of the Tileston & Hollingsworth
Regulations, 2007 removal projects, especially as it relates to the | pam, this guidance will be considered.
Massachusetts Wetlands Protection Act.
Massachusetts Dam Removal in TBC Provides guidance through the initial To the extent the removal action includes
Executive Office of Massachusetts: A conceptualization of a project, the feasibility the removal of the Tileston & Hollingsworth
Energy and Basic Guide for studies, and the permitting process, and Dam, this guidance will be considered.
Environmental Affairs | Project Proponents, includes a review of other regulatory
Guidance 2007 requirements associated with dam removal.
Massachusetts Fish Massachusetts TBC Advises the public on the following: “children This advisory will be considered in reference
Consumption Advisory | Department of under 12, pregnant women, nursing mothers, to biota consumption and actions to reduce
Public Health, and women of childbearing age who may fish consumption risks including institutional
Freshwater Fish become pregnant: do not eat any fish; catch and | ¢ontrols.
Consumption release. All other people: do not eat American

Advisory List (2024)

eel or white sucker; catch and release. Limit
consumption of all other fish to two meals per
month.”




Table 16-1

PCB Remediation Treatment Technology Screening

PCB Remediation Treatment

General Cost

General Efficiency

General Time

General Toxic

Overall Score

(++)

required (+)

formation without
proper controls (--)

Technology Duration Byproducts
Effectiveness
restriction by Long remediation
Phytoremediation Low cost (+) shallow and monitoring NA +
distribution of time
plant roots
A long-term period .
_&0No
Microbial degradation Low cost (+) Low (40-60%) for bioremediation Less toxic NA
(-) ) byproducts (+)
Additional
expenses .
Chemical reagent requirement for High (78-99%) (+) Short or medmm NA +
. time periods (+)
high
concentrations (-)
L ial
Activated Carbon ow cos';+r;1ater|a > High (73-89%) (+) NA None (+) +++
L ial Relatively sh
Biofilm covered activated carbon ow cost materials High (60-92%) (+) . elative y.s ort None (+) +++
(+) times required (+)
Sticky salts and
-sticky soli
Supercritical water oxidation High (-) High (93-99%) (+) NA non ?nc ¥ sc? ids -
causing fouling,
and erosion (-)
nZVI is toxic to
High (84-98.39 h i
Nanoscale zero-valent iron (nZVI) High (-) igh (84-98.3%) 5 or‘t times bacteria and biota NA
(+) required (+) )
nZV| particles combination with a . . o Short times
second metal High () High (84-99%) (+) required (+) NA *
Electrokinetic remediation NA High (40-96%) (+) NA None (+) ++
Potential
ioh (599 99 . .
Incineration Very high (-) Very high (>99.9%) Short time dioxin/furan N
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Table 16-1

PCB Remediation Treatment Technology Screening

PCB Remediation Treatment

General Cost

General Efficiency

General Time

General Toxic

Overall Score

Technology Duration Byproducts
Thermal desorption High (-) High (95-99%) (+) Short to medium Requires offgas +
P & & ? time (+) treatment (-)
Solvent extraction Medium to high High (90-98%) (+) Medu.Jm time Residual so!vents .
(-) required (+) may remain (-)
. . . Medium time Minimal if properly
- 0,
Base catalyzed decomposition High (-) High (>98%) (+) required (+) controlled (+) ++
Minimal under
. 0 .
Plasma arc treatment Very high (--) very high (>93.9%) Short time proper operation ++
(++) required (+) (+)
Minimal with
. o . .
Vitrification Very high (--) very high (>99%) Medu.Jm fime proper emissions +
(++) required (+)
control (+)
Comb.med eIe(.:trc.')klnetlc Medium () High (70-96%) (+) Med|.um to long None (+) ot
bioremediation time (-)
Enhanced soil washing with . Medium to high Short time Residual
Medium (-) . surfactants may +
surfactants (60-90%) (+) required (+) remain (-)
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Table 16-2
Site-specific Technology Screening

General Remedial Retained as
Response Process Option Description Screening Comments Possible
. Technology
Action Technology
. . . . No action - sediment and floodplain
No Action No Action Not Applicable No Action . . P Yes
soils left in place.
Requires substantial penetration to
Sheet pile would be installed along install effectively. Cannot be placed
. . centerline of river. River flow diverted to % in areas with boulders, shallow
Open Channel Diversion . . . .
. . of river channel. Use of sheet pile to isolate bedrock, or beneath bridges. Yes
(intrusive) . . . .
sections of the riverbed, that can then be Decrease in channel width may
pumped dry. increase surrounding water velocity.
Need to move system several times.
River flow diverted to less than % of the
channel using a series of diversions (e.g., . L .
. . Relatively small rise in river will
. . portable dams - inflatable cofferdam filled . . .
Open Channel Diversion (non- . . . result in overtopping of barrier. Not
. . with site water to create a watertight barrier . No
intrusive) practical for deeper water depths.
that holds back water and protects the .
. - . . Need to move system several times.
River None —thisis a workspace) to isolate sections of the
Diversion support action. riverbed that can then be pumped dry.
River will need dammed to raise the
water level to be channeled into the
pipe. Debris floating down the river
. . . will require significant monitorin
River dammed and flow channeled into pipe q. 8 &
L . and will need to be dept out of
. placed in riverbed. Gravity conveys water to . . . .
Temporary Dam + Gravity-fed . . diversion. Flooding of river area
point downstream of active work area. to Yes

Pipe Bypass

Isolates sections of the riverbed that can
then be pumped dry.

10f13

upstream is a concern because of
the reduced capacity caused by the
temporary dam. Can only be
operated in times of relatively low
flow. Need to move system several
times.



Table 16-2
Site-specific Technology Screening

General

Description

Screening Comments

Retained as
Possible
Technology

R ial
Response Te::r‘l Z?;a Process Option
Action &Y
Temporary Dam + Bypass
Pump/Piping
Alternate River Channel
Wet excavation (riverbed only)
Excavation
Removal
Dry excavation (riverbed and
riverbank)
B . .
Dredging arge-mounted dredging

(riverbed only)

River dammed. Water pumped through
piping placed above river channel on bank.
Water discharged downstream of active
work area. Isolates sections of the riverbed
that can then be pumped dry.

Construction of a new river channel.
Permanent diversion of the water body.

Excavate sediment using standard
excavation equipment without river
diversion.

Divert river, excavate using standard
excavation equipment in the dry.

Dredge using barge-mounted mechanical or
hydraulic equipment.
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Significant area needed for

equipment. Debris floating down the

river will require monitoring and will
need to be kept out of diversion.

Pump efficiency reduced at areas of

high banks due to increased suction

required, depending on where

pumps can be located. Only bypass a

portion of the Phase 1 Reach at any
one time. Need to move system

several times.

Large areas needed to stage
equipment and construct a new
diversion channel are not available
along the majority of the Phase 1
Reach.

Not practicable in deep water.
Need to construct access road from
top of bank to riverbed for trucks
and excavation equipment to
remove material and perform
restoration. Difficult at steep banks,
if done from bank.

Dependent on river diversion for
riverbed work. Substantial haul
roads necessary.

Very large amount of water
generated from dewatering of
sediments and free water. Barge

No

Yes

Yes

Yes



Table 16-2
Site-specific Technology Screening

Description

Screening Comments

Retained as
Possible
Technology

General .
Remedial .
Response Technolo Process Option
Action &Y
Geotextile Tubes
Processing Dewatering Filter Press
On-Site stockpiles
Active/Reactive (Amended) Cap
Containment Capping

Conventional Cap

Gravity dewatering in geotextile tubes. Can
require long duration to achieve target
solids content. Requires active collection
and treatment of filtrate. Pretreatment with
polymer is required for effective
performance. Pretreatment with thickening
may also be required. When target solids
content is attained, tubes are cut open and
dewatered material is excavated out.
Dewatering of dredged material by
mechanical means. Provides effective
dewatering but generally not suitable for
large dredging operations because of limited
capacity of filter presses and the need to
keep up with high dredging rates
Saturated soils and sediments are
encountered, they will be allowed to drain
within the excavation limits by being placed
in small piles for gravity dewatering or by
draining directly from the excavator
bucket suspended over the excavation area
prior to being loaded into sealed vehicles for
transport.

Generally, includes amendments that are
mixed into the capping materials or placed
as separate layers to both isolate and treat

contaminated sediment layers

Conventional capping places sand or other
natural materials directly over the
contaminated sediment area. The cap has to
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capacity would be limited by low
bridges and shallow depth to water.

Potentially Applicable. Increases the
amount of land required for
processing dredged sediment.

Potentially Applicable. Likely has
insufficient capacity for the
projected rate of sediment dredging.

Requires adequate space. May have
limited capacity.

Applicable — enhanced containment
and/or treatment of contaminants
within a cap may be necessary if
contamination at depth remains in
place.

Potentially applicable. In rivers with
high velocity, conventional capping
faces significant challenges,

Yes

Yes

Yes

Yes

No



Table 16-2
Site-specific Technology Screening

General Remedial Retained as
Response Process Option Description Screening Comments Possible
. Technology
Action Technology
be at least as thick as the large populations including potential cap erosion,
of burrowing benthic organisms to keep displacement, and failure to
them from becoming contaminated. Also, effectively isolate contaminants.
current velocity, availability of capping May not be effective if high
materials, and the type of contamination concentrations of contaminants
present determine cap thickness, and the remain beneath the cap.
materials used. Typically, sand caps are used
in low velocity waterways to protect them
from scouring by strong (high energy)
currents.
Applicable — armored capping will
protect the cap from high velocity
currents and other disruptive forces.
Places an additional layer of stone or riprap | However, armored caps reduce the
over a conventional cap to provide availability of suitable habitat for
Armored Cap o ) . . . . Yes
additional protection from high velocity benthic organisms that rely on soft
currents. sediments or natural
structures. Mitigation strategies
implemented to off-set negative
effects.
Places several layers of sand, rock, and . . . .
. Potentially applicable. In rivers with
geomembrane/ textile over the . . . .
. . . . high velocity, conventional capping
contaminated sediment to further isolate it. L
faces significant challenges,
Geomembranes can be employed when . . . .
. . including potential cap erosion,
. there is a concern that advection by upward . .
Composite Cap . e . displacement, and failure to Yes
groundwater gradients or diffusion will carry . . .
o . effectively isolate contaminants.
contamination up into the clean cap area. L
. May not be effective if high
Geomembranes are, however, problematic . .
. . . concentrations of contaminants
if anaerobic gas is generated from the .
. . remain beneath the cap
underlying sediment.
Vegetation planted within and around .
. . § P . Not effective based upon the extent
Cover Vegetative Cover sediment contamination to prevent future No

contamination.
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and concentration levels of



Table 16-2
Site-specific Technology Screening

General

Description

Screening Comments

Retained as
Possible
Technology

Remedial .
Response Technolo Process Option
Action &Y
Phytoremediation
In situ
Treatment Biological
Treatment

Microbial Degradation via
aerobic degradation

Microbial Degradation via
anerobic dehalogenation

Biodegradation of organic
pollutants in soil or groundwater and uptake
into plant tissues through their roots
followed by transformation by plant
enzymes or direct volatilization into the
atmosphere.

Microorganisms can use oxygen to
breakdown the low-chlorine content PCBs.
During the aerobic degradation, the
benzene ring with less chlorines of the PCB
molecular is destructed.
Organohalide respiration of PCBs is a
biological process that potentially decreases
the toxicity of PCBs through the removal of
chlorines. During this process the chlorine
substituent is replaced with hydrogen.
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contamination. Insufficient
protection for potential receptors.
Not practical in sediment within the
river channel. In soils, most of the
studies suggested that the
metabolism of PCBs by plants is only
limited to tetra-chlorinated and
lower congeners. High-chlorinated
PCB congeners are usually more
resistant to the metabolism process
than the lower chlorinated
congeners in most of the cases. As a
result, the high-chlorinated PCB
congeners accumulate in biomass
and tend to release to the
environment, when the process of
plant decomposition occurs after the
plants are dead. Limitations include
significant long-term monitoring,
loss of effectiveness due to slows in
plant growth, and effectiveness can
be restricted by plant root depth.

Lightly chlorinated PCB congeners,
with three or less chlorine
atoms per molecule, could be
biodegraded by aerobic bacteria.

The anaerobic dechlorination of
PCBs is a long-term, labor-intensive
process with efficiencies specific and
limited to target PCB and the
bacterial species. Not all PCB

No

No



Table 16-2
Site-specific Technology Screening

General .
Remedial .
Response Technolo Process Option
Action &Y

Description

Retained as
Possible
Technology

Screening Comments

Solvent Extraction

In Situ Chemical
Treatment

Chemical Dechlorination

Nanoscale zero-valent iron (nZVI)
with single and secondary metal

Solvent is injected into the sediments to
extract contaminants from the sediment
matrix. The solvent is recovered and is
treated or destroyed. Containment structure
to control migration of the solvent may be
required during extraction.

Injections of reagents into sediment/soil to
achieve dechlorination (i.e., chlorine
molecules are removed from chlorinated
compounds through the addition of a
chemical reagent under alkaline conditions).

Nzvi acts as a reducing agent, breaking
down organic pollutants like PCBs through a
process called in situ chemical reduction.
nZVI, consisting of tiny iron particles (10-100
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congeners can be rapidly or even
completely degraded. Highly
chlorinated molecules can be
degraded through the pathway of
reductive dehalogenation resulting in
2-3 chlorine congeners
as the major metabolites. Many
aquatic environments are not
suitable for the growth of aerobic
microorganisms, because only the
top layer of sediments is aerobic.
Several implementability limitations
including; difficulty in solvent
application and effective distribution
to all sediments to be treated,
problems in monitoring of extraction
effectiveness, and difficulty
incomplete recovery of solvent after
treatment.

Challenges in reagent application
and effective distribution in riverbed
channel setting. When this
technology is used to treat
contaminants at high concentrations,
excessive amounts of reagents are
necessary. This technology is more
impactful on soils due to high
temperatures and strong acid and
alkali conditions.
nZVI has been shown to effectively
reduce PCB concentrations in
contaminated soil and groundwater.
May be implementable at the Lower

No

No

Yes



Table 16-2
Site-specific Technology Screening

General .
Remedial .
Response Technolo Process Option
Action &Y

Description

Screening Comments

Retained as
Possible
Technology

Adsorption through Activated
Carbon application

Biofilm Covered Activated
Carbon

In Situ Physical

Immobilization
Treatment obilizatio

Electrokinetic remediation

Landfarming

nanometers), acts as a catalyst in the
degradation of organic pollutants. It
provides electrons to PCBs, which can be
reduced and converted into less harmful
formes, like less toxic byproducts or stable
compounds.

Adsorption is a physical process where
adsorbates are attracted onto the surface
structure of activated carbon.

This technology utilizes biofilms, microbial
communities that adhere to surfaces, and
activated carbon, a material with high
surface area, to absorb and degrade
pollutants.

Mixing of setting agents such as cement,
quicklime, grout, as well as reagents, with
sediment in place to solidify or fix
contaminants in the matrix.

Electrokinetics involves applying an
electrical current to the subsurface to create
movement of ions and facilitate
contaminant removal. This can be used to
enhance the delivery of chemicals (like in
situ chemical oxidation) or microbes (in
bioremediation).

Waste is carefully mixed with surface soil on
a suitable tract of land. Microbes that can
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Neponset River Site, particularly if

groundwater serves as a possible

source of recontamination to the
sediment.

Activated carbon has been widely
applied for PCB-contaminated
soils and sediment to enhance PCB
immobilization.
Biofilm-covered activated carbon is
being explored as a technology for
bioremediation of Superfund sites,
particularly for removing organic
contaminants.

Several implementability limitations
including; difficulty in setting agents
and reagents application and
effective distribution to all sediments
to be treated, volume increase of
riverbed, and release of reagents to
water column during mixing.

It can be particularly effective in low-
permeability soils, allowing for a
more uniform distribution of
amendments. While electrokinetics
has some advantages, it's not a
standalone solution for PCB cleanup,
and its use for PCBs at Superfund
sites is not as common as other
techniques.
Landfarming is generally not
considered a suitable method for

Yes

Yes

No

No

No



Table 16-2

Site-specific Technology Screening

General
Response
Action

Remedial
Technology

Process Option

Description

Screening Comments

Retained as
Possible
Technology

Ex Situ
Biological
Treatment

Bioremediation

metabolize the waste may be added, along
with nutrients. In some cases, a genetically

engineered species of bacteria is used.

Excavated sediment/soil is placed in a lined
above-ground treatment area and aerated

following processing to enhance the

degradation of organic contaminants by the

indigenous microbial population.
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treating high concentrations of
PCBs. Very high contaminant
concentrations can be toxic to
microorganisms, which are essential
for the biodegradation process in
landfarming. Additionally, PCBs are
not readily biodegradable and may
persist in the soil for extended
periods. Temperature, weather, and
material-dependent limitations.
Significant land availability is
necessary. Any vapors and runoff (or
“leachate”) need to be collected and
treated appropriately.
Non-chlorinated hydrocarbons
within the carbon chain lengths C6
to C14 are readily treatable. Non-
chlorinated hydrocarbons with
carbon chain lengths C15-C32 are
treatable but require longer time
periods to degrade. Chlorinated
hydrocarbons and other more
complex chains can be degraded but
require detailed assessment and
analysis to determine suitability. Not
applicable to heavy metal
contamination or chlorinated
hydrocarbons. Temperature,
weather, and material-dependent
limitations. Significant land
availability is necessary. Any vapors
and runoff (or “leachate”) need to be
collected and treated appropriately.

No



Table 16-2
Site-specific Technology Screening

General Remedial Retained as
Response Process Option Description Screening Comments Possible
. Technology
Action Technology
Generally, the primary application of

Extraction/ Washing

Ex Situ Physical
Treatment

Immobilization or
Solidification/Stabilization

extraction processes is to remove organic
and, in some cases, metal contaminants
from the sediment particles. “Sediment
washing” is another term used to describe
extraction processes, primarily when water
may be a component of the solvent. In the
extraction process, dredged or excavated
material is slurried with a chemical solvent
and cycled through a separator unit. The
separator divides the slurry into the three
following fractions: 1) particulate solids; 2)
water; and 3) concentrated organic
contaminants. The concentrated organics
are removed from the separator for post-
process treatment. Extraction or washing
may also generate large volumes of
contaminated wastewater that generally
must be treated prior to discharge.
Generally, immobilization, commonly
referred to as solidification/stabilization,
alters the physical and/or chemical
characteristics of the sediment through the
addition of binders, including cements and
pozzolans. Immobilization technologies
primarily work by changing the properties of
the sediment so contaminants are less
prone to leaching. Alteration of the physical
character of the sediment to form a solid
material, such as a cement matrix, reduces
the accessibility of the contaminants to
water and entraps the contaminated solids
in a stable matrix.
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Sediment washing, while a potential
method for removing PCBs from
contaminated sediments, is not a
universally practical or preferred No
approach for EPA Superfund
sites. It's one of several treatment
options, and its suitability depends
on various site-specific factors.

The practicality of immobilization
depends on various factors, including
the extent and nature of PCB
contamination, site-specific
conditions, and cost-effectiveness.
Immobilization techniques, while

often less costly and easier to Yes
implement than destruction
methods, may have lower long-term
effectiveness and permanence. They
may also be less effective in
achieving significant reductions in
PCB toxicity or volume. The addition
of solidification materials may be



Table 16-2
Site-specific Technology Screening

General Remedial Retained as
Response Process Option Description Screening Comments Possible
. Technology
Action Technology
necessary prior to off-site shipment
if solidity requirements are not met.
The SCWO process is particularly
successful in treating hazardous
industrial wastes and wastewaters.
However, chlorine atoms from the
biphenyl ring can produce
hydrochloric acid during SCWO,
which can corrode the system.
Additionally, due to the low
dielectric constant of supercritical
Thermal Treatment via A process that occurs in water at water, both sticky salts and
Supercritical Water Oxidation temperature and pressure above the non-sticky solids are completely No
(SCWO0) mixture’s thermodynamic critical point. precipitated during SCWO. These
salts deposit on equipment surfaces
causing fouling, plugging, and
erosion. Researchers have analyzed
SCWO and conclude that the salts
can accumulate on the surface
of equipment requiring high-cost
maintenance and other
operational maintenance
procedures.
A thermal treatment process that
transforms PCB—cont.ammated materials into Vitrification has been used on other
a durable, glass-like state. It's used to . . e
Vitrification reduce the toxicity and volume of sedlment. sites. V|tr|ﬁ'cat|on generally Yes
. . L. has high destruction, removal
contaminated materials, often achieving Fici dvol ducti
very high levels of PCB destruction and enciency, and volume reduction
removal efficiency.
Separation of the fine material from the .
May serve as an implementable Yes

Particle Size Separation

coarse material by physical screening. .
. . v p ¥ g pretreatment step prior to the
Particle size separation may serve as a
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Table 16-2
Site-specific Technology Screening

General
Response
Action

Remedial

Technology Process Option

Description

Screening Comments

Retained as
Possible
Technology

Effluent Treatment/ Residue
Handling

Incineration

Base Catalyzed Decomposition
(BCD)

Water-based Confined Aquatic

Disposal Disposal (CAD) Cell

On-site Disposal

pretreatment step prior to implementation
of a treatment alternative. Many treatment
processes require particle sizes of one
centimeter or less for optimal operation.

Treatment of liquid, gas, or solid residues.
Dredging or excavation may require
management of several types of residual
wastes from the pretreatment and
operational treatment processes that
include liquid and/or air/gas effluents from
dewatering or other pretreatment
/treatment processes, residual solids, and
runoff/discharges.

Destruction of contaminants at high
temperature.

The BCD process involves using a mixture of
sodium hydroxide, a high boiling point
hydrocarbon, and a catalyst to treat PCBs.
The process aims to break down PCBs into
less harmful substances.

A dredged material management approach
that places dredged material in an
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selected treatment alternative (if
applicable).

Effluent / residue handling will be an
a major consideration during
selection, design, and
implementation of dredging or
excavation. Generally, these wastes
can be handled through the use of
conventional technologies for water,
air, and solids treatment and
disposal. However, the technical,
cost, and regulatory requirements
can be important considerations
during the evaluation of dredging or
excavation as a cleanup method.
Applicable only if combined RCRA
Hazardous Waste and TSCA waste is
generated. Very expensive.
Since the BCD process requires the
use of specific reagents and
catalysts, it is not feasible to
implement directly at the original
location of the contamination. BCD
can be an effective method for
reducing PCB concentrations in
contaminated materials, potentially
minimizing the need for disposal or
further treatment.
Dependent upon subsurface
geological conditions, especially the
depth to bedrock. In addition, when

Yes

No

Yes

No



Table 16-2
Site-specific Technology Screening

Description

Screening Comments

Retained as
Possible
Technology

General .
Remedial .
Response Technolo Process Option
Action &Y
Land-based Confined Disposal
Facility (CDF)
Off-site Disposal at an existing permitted
Disposal facility (or facilities).
Institutional Land Waterway restrictions
Use/Access

Controls (IC) Restrictions

Deed Restriction

underwater space created by excavating
material from the waterway bottom.

A facility constructed on dry land in which
the dredged material is stored above the
groundwater level, with an enclosing dike to
confine the dredged material.

Off-site disposal facilities are anticipated to
be an effective means of managing the
contaminated soil and sediments. Beneficial
Reuse may be appropriate based upon
contaminant levels

Administrative and legal tools to restrict or
guide land and water use to protect human
health and the environment at sites with
residual contamination. These ICs
supplement engineering controls and aim to
minimize exposure to contamination,
according to the EPA.

Legal documents and restrictions to limit
access/exposures to contaminated sediment
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the width of the area in which the
CAD cell is proposed is narrow, such
as in a channel, the necessary side
slopes for wall stability may limit the
effective depth to which a CAD cell
can be constructed. Evaluation of the
effect of CAD cell excavation on
aquifers or the transport of
contaminants from groundwater
flow also may be relevant in certain
situations.
Requires adequate space. May have
limited consolidation capacity.
Constraints on disposition of
materials may occur based upon
hazardous waste classification.

Yes

Applicable for restricting access to
the Phase 1 Reach during removal
action work. Long-term restrictions
may be necessary to restrict certain
intrusive uses where contamination
remains under caps. Will not address
ecological risk. These ICs supplement
engineering controls and aim to
minimize exposure to contamination.
Potentially applicable to limited
areas of the site where the riverbank

No

Yes

Yes

Yes



Table 16-2
Site-specific Technology Screening

General Remedial Retained as
Response Process Option Description Screening Comments Possible
. Technology
Action Technology
and soil, and to inform future property is impacted by contamination. Will
owners/users of the restrictions. not address ecological risk.
Signage at Superfund sites serve to inform
the public about the presence of a . .
. . P . . p. . EPA intends to use signage
Signage contaminated site, provide information, and Yes
. . L throughout the Superfund process.
encourage responsible behavior to minimize
exposure to hazards.
Educational outreach about ICs at
Superfund sites is used to inform the public

about their purpose, how they work, and

Information their role in protecting human health and

Sharing the environment. ICs are non-engineered

measures like zoning restrictions, public EPA intends to use educational
Educational Outreach advisories, and property use limitations, outreach throughout the Superfund Yes

which are used in conjunction with
engineering controls to minimize exposure
to contamination. Methods include sharing
of educational materials at public meetings,
community involvement plans, and
partnerships with local organizations.
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process.



TABLE 17-1

Summary of Estimated Costs
Engineering Evaluation/Cost Analysis

Phase 1 Reach - Lower Neponset River Superfund Site

Description

Alternative 1

Alternative 2

Alternative 3

Alternative 4

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

Capital Cost

Engineering, Site Prep, Permitting, Project
Management

Hydraulic Dredging
Riverbank Soil Removal & Restoration

Dewatering and Water Treatment

Transportation and Disposal of Dewatered
Sediment as a TSCA Waste

Transportation and Disposal of Dewatered
Riverbed Soils

Transportation and disposal of riverbank soils

Backfilling/Capping

Dam Removal

Total Capital Cost (rounded)

2 [30-Year Present Value of O&M Cost (rounded) 30-

3 |Year NPV Total Cost (rounded)

TBD based on
O&M of T&H
Dam

5,167,976

4,020,000
708,000

9,775,000

8,788,000

202,800

1,264,000

29,926,000

29,900,000

5,462,352

4,520,000
856,000

10,395,000

12,823,200

421,000

468,000
1,264,000

4,807,385

41,017,000

41,000,000

7,469,593
8,074,000
4,283,000

15,732,000

23,837,000

324,000

2,215,200

10,490,000
5,015,000
77,440,000
932,000

78,400,000
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Table 17-2

Estimated Costs for Removal Action Alternative 2
Phase 1 Reach - Lower Neponset River Superfund Site

Item Quantity Unit | Unit Price Cost Subtotals Present Value
1 |Capital Cost
1.1 |Engineering, Site Prep, Permitting, Project Management
Engineering, Design, Project Plans, and Permitting 2,270 HRS $171 $388,355
Pilot Testing of Geotextile Tubes 1 LS $15,000 $15,000
Surveying DCR land and other land to be used for staging,
dewatering, water treatment, etc. including preparation of 48 | HRS $275 $13,200
baseline plans.
Clearing of land to use for laydown/dewatering/material
ne ydown/ e/ 8.5 | Acre $43,560 $370,260
handling
D de fill placed dandlayd f
ens‘e grade fill placed on access road and lay down area for 120 | tons $55 $6,600
leveling
Office Trailer/Support Area Equipment (porta-john, hand wash, 24 | Month $1,500 $36,000
storage) Rental
Temporary power install and removal to support area 1 LS $25,000 $25,000
Legal and Administrative fees for site access 100 | Hours $500 $50,000
E Is (silt fenci - ; _ -
&S ‘contro s (silt fencing, turbidity curtain, etc.) and security 1 LS $150,000 $150,000
fencing
Contractor project management and coordination 33 | Month $84,280 $2,777,032
Community air & noise monitoring 396 Day $1,200 $475,200
Contingency (20%) $861,329
Site Prep Total Capital Cost $5,167,976 $5,167,976
1.2 [Hydraulic Dredging
Mobilization of Dredging Equipment and Materials 2 LS $75,100 $150,200
Rental of 8" HDPE pipeline - Year 1 6 | Month $36,750 $220,500
Rental of 8" HDPE pipeline - Year 2 1 | Month $18,375 $18,375
Purchase of pipeline floats 530 LS $396 $209,880
Rental of barge-mounted self-priming dredge pump, excavator,
cutter head and bucket attachment. 7 | Month $23,200 $162,400
Rental of excavators and other heavy equipment Month $34,000 $238,000
Barge Rental (shallow draft lift barge) Month $12,000 $84,000
Purchase of suction and discharge dredging hose 6 LS $4,158 $24,948
S.elf—priming cutt.er head and bucket attachment for dense 1 | Month $6,000 $6,000
riverbed soil behind dam
Setup and removal of slurry sediment conveyance pipeline 8223 LF $7 $57,558
Dredging operation labor including filling of geotextile tubes
Per Diem During Active Dredging (lodging, transportation, and 6 | Month $175,225 $1,051,350
meals) ’ T
Oversight 6 | Month | $55,440 $332,640
Post dredging sampling and Reporting
6 | Month $92,719 $556,313
Bathymetric Surveys 1 Ls $50,000 $50,000
Restoration of Staging area 3 LS $20,000 $60,000
Contingency (20% of construction cost)
8.5 Acre $15,000 $127,500
1 LS $669,933
Hydraulic Dredging T