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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

On June 13, 2003, the United States Environmental Protection Agency (EPA) Region 1, with the
concurrence of the Massachusetts Department of Environmental Protection, issued an
Administrative Order by Consent (AOC) requiring the completion of a Remedial
Investigation/Feasibility Study (RI/FS) and, if directed, an Engineering Evaluation/Cost Analysis
(EE/CA) for the Nuclear Metals, Inc. (NMI) Site (the Site) located at 2229 Main Street (Route
62) in Concord, Massachusetts. The AOC followed inclusion of the Site on the National
Priorities List on June 14, 2001 (66 Federal Register 32235, 32241).

The AOC requires the parties identified as Respondents and Settling Federal Agencies to
complete the RI/FS, and if required, an EE/CA pursuant to authority under, and in accordance
with, the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
and its amendments. The specific activities, procedures, and criteria by which the RI/FS and
EE/CA are to be performed are described in the AOC Statement of Work.

The Respondents have designated Bruce R. Thompson of de maximis, inc. (de maximis) as the
Project Coordinator with responsibility for the administration of all actions called for in the
AOC. The Respondents retained de maximis as their General Contractor to implement the
RI/FS, and if required, any EE/CAs. de maximis has retained MACTEC Engineering and
Consulting, Inc. (MACTEC), GeoSyntec Consultants, Inc. (GeoSyntec), and Gradient
Corporation (Gradient) to scope the RI/FS and prepare the RI/FS Work Plan. MACTEC
prepared the RI/FS Work Plan with input from de maximis, GeoSyntec and Gradient. Gradient
focused on the risk assessment aspects of the RI/FS Work Plan, while GeoSyntec focused on the
technical, hydrogeological, and geochemical aspects of the RI/FS Work Plan. GeoSyntec also
prepared and maintains a comprehensive database of the historical Site investigation data, an

initial groundwater flow model, and the project web site (www.NMISite.org).
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EXECUTIVE SUMMARY

The primary objective of the RI/FS is to assess Site conditions and evaluate alternatives to the
extent necessary to select a remedy for the Site, as defined by the AOC. The RI and FS will be

conducted as integrated studies that lead to the selection of a remedy.

The RI component of the RI/FS has three primary objectives:
1. define the source(s), nature, and distribution of contaminants released;
2. provide sufficient information to calculate and assess the current and future potential
risks to human health and to the environment; and,
3. provide sufficient information to evaluate remedial alternatives, conceptually design

remedial actions, select a remedy, and issue a Record of Decision (ROD).

The FS component of the RI/FS has the following four objectives:

1. review the applicability of various remedial technologies, including innovative
technologies, to determine whether they are appropriate remedies for the Site;

2. determine if each alternative developed by combining technologies should be retained for
detailed analysis by performing a screening evaluation to determine whether in the short
and long term it is:

a. effective,

b. implementable, and

c. cost-effective (note that cost shall only be used to evaluate alternatives of
similar effectiveness);

3. evaluate each alternative or combinations through a detailed and comparative analysis
based upon the nine (9) criteria listed in Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA, Interim Final (EPA 540/G-
89/004 OSWER Dir. 9355.3-01 October 1988), and any criteria identified in the National
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EXECUTIVE SUMMARY

Oil and Hazardous Substances Pollution Contingency Plan (NCP) or CERCLA as

amended, and

4. provide direction to the RI to ensure that sufficient data of the appropriate type are

gathered to select a remedy based on the factors mentioned in the objectives listed above.

The FS includes, but is not limited to, conceptualizations, engineering analyses, cost

analyses, and an analysis of time frames for the achievement of clean-up goals.

To facilitate the RI field investigation, the Site has been segregated into 18 separate Areas of

Investigation (AQOIls) based on differences in the types of potential release and location of media
affected. The AOIs are:

AOI 1 - Holding Basin

AOI 2 — Drum Burial Area

AOI 3 - 0ld Landfill

AOI 4 — Cooling Water Recharge Pond
AOI 5 - Septic Fields

AOI 6 — Sphagnum Bog

AOI 7 — Former Waste Storage Area
AOI 8 — Sweepings and Fill Area

AOI 9 — Pavement Drain Outfalls

AOI 10 - Northeast Wetland

AOI 11 - Drain Line Area

AOI 12 - Underground Storage Tank Area
AOI 13 - Site Structures

AOI 14 - Surface Soils

AOI 15 - Transformer Pads

AOI 16 — Groundwater
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EXECUTIVE SUMMARY

« AOI 17 — Background
. AOI 18 — Assabet River

The RI/FS Work Plan is comprised of eight (8) interrelated plans that will guide the completion
of this RI/FS. They are detailed in the following eight (8) volumes:

e Volume I - The Project Summary and Operations Plan (PSOP), which provides an
overview of the Site and how the RI/FS process will be implemented. It presents a
summary of the physical setting, operational history, structures and features, and previous
environmental investigations. The PSOP also provides an initial conceptual model of
contaminant sources, transport pathways and exposure points, as well as an evaluation of
the quality and usability of previous data, and the identification of screening values that
will be used in delineating the nature, extent and distribution of Site-related
contamination. The PSOP also includes the RI program rationale and objectives, and
provides an initial identification of potential federal, state, and local Applicable of
Relevant and Appropriate Requirements (ARARS), Remedial Action Objectives, and
potentially applicable remedial technologies. Finally, the PSOP includes a Critical Path
Method project schedule that shows the likely duration of each major phase of the project

and the steps in the process.

Specific plans that identify the scope of investigative work to be performed and establish
procedures to guide work tasks and community and agency liaison activities are provided

separately from the PSOP. These plans are as follows:

e Volume Il - The Site Management Plan (SMP) provides a written understanding and

commitment of how various project aspects such as access, security, contingency
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EXECUTIVE SUMMARY

procedures, management responsibilities, investigation-derived waste disposal, and data

handling will be managed;

e Volume IlI - The Sampling and Analysis Plan (SAP) ensures that sampling and data
collection activities will be comparable to and compatible with previous EPA and
MADEP data collection activities while providing a mechanism for planning and
approving field activities. The SAP includes:

0 Volume Illa - The Quality Assurance Project Plan (QAPP) documents in writing
the site-specific objectives, policies, organizations, functional activities, sampling
and analysis activities, and specific quality assurance/quality control activities
designed to achieve the data quality objectives of the RI/FS. The QAPP provides
sampling, analytical, and validation procedures, as well as quality assurance and
quality control requirements prepared in accordance with the format required by
EPA Region 1;

0 Volume IlIb - The Field Sampling Plan (FSP) provides a summary of the prior
investigation results, sampling objectives, and describes the sampling program for

each area of investigation at the Site;

e Volume IV - The Health and Safety Plan (HASP) establishes the procedures, personnel
responsibilities, and training necessary to protect the health and safety of all on-Site
personnel during the RI/FS. The HASP provides for routine but hazardous field activities
and for unexpected Site emergencies, and provides requirements and procedures for

biological, physical, chemical and radiological hazards to RI/FS Site workers;

e Volume V - The Risk Assessment Plan (RAP) provides the requirements and
methodology for preparing a Human Health Baseline Risk Assessment and a Baseline
Ecological Risk Assessment to be completed as part of the RI/FS. The RAP also
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EXECUTIVE SUMMARY

discusses how an assessment of dose will be incorporated into the human health risk
assessment process, and details the development of risk-based screening levels to be used
in the RI/FS. While not required by the SOW, the RAP was prepared in anticipation of

significant public interest in how risks will be assessed during the RI/FS;

e Volume VI - The Groundwater Modeling Plan (GMP) describes the objectives and
approach to groundwater flow, fate and transport, and geochemical modeling at the Site.
The GMP also provides a discussion and the output of a preliminary groundwater flow

model prepared to guide that aspect of the investigation ; and

e Volume VII - The Community Involvement Support Plan (CISP) provides a written
understanding and commitment of how de maximis will support the EPA’s Community

Involvement Program at the Site.
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SECTION 1

1.0 INTRODUCTION

1.1 OVERVIEW

On June 13, 2003, the United States Environmental Protection Agency (EPA) Region 1,
with the concurrence of the Massachusetts Department of Environmental Protection
(MADEP), issued an Administrative Order by Consent (AOC) requiring the completion of
a Remedial Investigation/Feasibility Study (RI/FS) and, if directed, an Engineering
Evaluation/Cost Analysis (EE/CA) for the Nuclear Metals, Inc. (NMI) Site (the Site)
located at 2229 Main Street (Route 62) in Concord, Massachusetts. The AOC followed
inclusion of the Site on the National Priorities List (NPL) on June 14, 2001 (66 Federal
Register (FR} 32235, 32241).

The AOC requires the parties identified as Respondents and Settling Federal Agencies to
complete the RI/FS, and if required, an EE/CA pursuant to authority under, and in
accordance with, the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and its amendments. The specific activities, procedures, and
criteria by which the RI/FS and EE/CA are to be performed are described in the AOC
Statement of Work (SOW).

The Respondents have designated Bruce R. Thompson of de maximis, inc. (de maximis)
as the Project Coordinator with responsibility for the administration of all actions called
for in the AOC. The Respondents retained de maximis as their General Contractor to
implement the RI/FS, and if required, any EE/CAs. de maximis has retained MACTEC
Engineering and Consulting, Inc. (MACTEC), GeoSyntec Consultants, Inc. (GeoSyntec),
and Gradient Corporation (Gradient) to scope the RI/FS and prepare the Phase 1A RI/FS
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Work Plan (the RI/FS Work Plan). MACTEC prepared the RI/FS Work Plan with input
from de maximis, GeoSyntec and Gradient. Gradient focused on the risk assessment
aspects of the RI/FS Work Plan, while GeoSyntec focused on the technical,
hydrogeological, and geochemical aspects of the RI/FS Work Plan. GeoSyntec also
prepared and maintains a comprehensive database of the historical Site investigation data,

an initial groundwater flow model, and the project web site (www.NMISite.org).

The RI/FS Work Plan is comprised of eight (8) interrelated plans that will guide the
completion of this RI/FS. They are detailed in the following eight (8) volumes:

e Volume I - The Project Summary and Operations Plan (PSOP), which provides an
overview of the Site and how the RI/FS process will be implemented. It presents a
summary of the physical setting, operational history, structures and features, and
previous environmental investigations. The PSOP also provides an initial
conceptual model of contaminant sources, transport pathways and exposure points,
as well as an evaluation of the quality and usability of previous data, and the
identification of screening values that will be used in delineating the nature, extent
and distribution of Site-related contamination. The PSOP also includes the RI
program rationale and objectives, and provides an initial identification of potential
federal, state, and local Applicable of Relevant and Appropriate Requirements
(ARARs), Remedial Action Objectives, and potentially applicable remedial
technologies. Finally, the PSOP includes a Critical Path Method (CPM) project
schedule that shows the likely duration of each major phase of the project and the

steps in the process.
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Specific plans that identify the scope of investigative work to be performed and
establish procedures to guide work tasks and community and agency liaison activities

are provided separately from the PSOP. These plans are as follows:

e Volume Il - The Site Management Plan (SMP) provides a written understanding
and commitment of how various project aspects such as access, security,
contingency procedures, management responsibilities, investigation-derived waste

disposal, and data handling will be managed;

e Volume IlI - The Sampling and Analysis Plan (SAP) ensures that sampling and
data collection activities will be comparable to and compatible with previous EPA
and MADEP data collection activities while providing a mechanism for planning
and approving field activities. The SAP includes:

0 Volume Illa - The Quality Assurance Project Plan (QAPP) documents in
writing the site-specific objectives, policies, organizations, functional
activities, sampling and analysis activities, and specific quality
assurance/quality control activities designed to achieve the data quality
objectives of the RI/FS. The QAPP provides sampling, analytical, and
validation procedures, as well as quality assurance and quality control
requirements prepared in accordance with the format required by EPA
Region 1;

0 Volume Illb - The Field Sampling Plan (FSP) provides a summary of the
prior investigation results, sampling objectives, and describes the sampling

program for each area of investigation at the Site;
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e Volume IV - The Health and Safety Plan (HASP) establishes the procedures,
personnel responsibilities, and training necessary to protect the health and safety of
all on-Site personnel during the RI/FS. The HASP provides for routine but
hazardous field activities and for unexpected Site emergencies, and provides
requirements and procedures for biological, physical, chemical and radiological
hazards to RI/FS Site workers;

e Volume V - The Risk Assessment Plan (RAP) provides the requirements and
methodology for preparing a Human Health Baseline Risk Assessment and a
Baseline Ecological Risk Assessment to be completed as part of the RI/FS. The
RAP also discusses how an assessment of dose will be incorporated into the human
health risk assessment process, and details the development of risk-based screening
levels to be used in the RI/FS. While not required by the SOW, the RAP was
prepared in anticipation of significant public interest in how risks will be assessed
during the RI/FS;

e Volume VI - The Groundwater Modeling Plan (GMP) describes the objectives and
approach to groundwater flow, fate and transport, and geochemical modeling at the
Site. The GMP also provides a discussion and the output of a preliminary

groundwater flow model prepared to guide that aspect of the investigation ; and

e Volume VII - The Community Involvement Support Plan (CISP) provides a written
understanding and commitment of how de maximis will support the EPA’s

Community Involvement Program at the Site.
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1.2 OBJECTIVES

The primary objective of the RI/FS is to assess Site conditions and evaluate alternatives to

the extent necessary to select a remedy for the Site, as defined by the AOC. The Rl and FS

will be conducted as integrated studies that lead to the selection of a remedy.

The RI component has three primary objectives:

1.
2.

define the source(s), nature, and distribution of contaminants released;
provide sufficient information to calculate and assess the current and future
potential risks to human health and to the environment; and

provide sufficient information to evaluate remedial alternatives, conceptually
design remedial actions, select a remedy, and issue a Record of Decision
(ROD).

The FS component of the RI/FS has the following four objectives:

1.

review the applicability of various remedial technologies, including innovative
technologies, to determine whether they are appropriate remedies for the Site;
determine if each alternative developed by combining technologies should be
retained for detailed analysis by performing a screening evaluation to determine
whether in the short and long term it is:

a. effective,

b. implementable, and

c. cost-effective (note that cost shall only be used to evaluate alternatives

of similar effectiveness);

evaluate each alternative or combinations through a detailed and comparative

analysis based upon the nine (9) criteria listed in Guidance for Conducting
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Remedial Investigations and Feasibility Studies Under CERCLA, Interim Final
(EPA 540/G-89/004 OSWER Dir. 9355.3-01 October 1988), and any criteria
identified in the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP) or CERCLA as amended, and

4. provide direction to the RI to ensure that sufficient data of the appropriate type
are gathered to select a remedy based on the factors mentioned in the objectives

listed above.

The FS includes, but is not limited to, conceptualizations, engineering analyses, cost
analyses, and an analysis of time frames for the achievement of clean-up goals. Objectives

that are specific to the various component Work Plans are specified in each plan.

1.3 PSOP ORGANIZATION

This PSOP is organized as follows:

e Section 2.0 describes the Site physical setting and summarizes its operational
history.

e Section 3.0 identifies the principal Site structures and features of interest.

e Section 4.0 summarizes the principal previous environmental studies that have
been performed to characterize conditions.

e Section 5.0 provides an initial evaluation of the Site including a conceptual model
of the Site contaminant sources, transport pathways and exposure points, as well as

the identification of Areas of Investigation (AOIs), an evaluation of the quality and
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usability of previous data, and the identification of screening values that will be
used to help delineate the nature and distribution of contamination in the RI.

e Section 6.0 presents the RI program rationale including a discussion of technical
considerations used in developing the specific data collection plans.

e Section 7.0 summarizes the principal components of the FS process.

e Section 8.0 presents a timeline showing the likely duration of each component of

the RI/FS, including a critical path schedule.
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20 SITE DESCRIPTION

2.1 SITE DESCRIPTION

The Site is located on a 46.4-acre parcel at 2229 Main Street in the western portion of the
Town of Concord, Middlesex County, Massachusetts (Figure 2.1.1). A specialty metals
manufacturing facility has operated at the Site from 1958 to the present. As currently
configured, the Site includes eight interconnected buildings, several smaller outbuildings,
paved parking areas, a Cooling Water Recharge Pond, a former waste Holding Basin, a
Sphagnum Bog, and areas of fill and/or waste materials. The Site is bordered by Main
Street (Route 62) and several commercial and residential properties to the north, residential
properties to the east, and woodland and commercial/industrial properties to the west. The

Assabet River is situated approximately 300 feet (ft) north of the Site.

2.2 SITE HISTORY

NMI purchased approximately 30 acres of undeveloped property on August 29, 1957 and
constructed and occupied the original facility buildings in March 1958. The original
facility consisted of three principal buildings, designated Buildings A, B, and C. Building
A contained office space and research laboratories. Building B contained services (e.g.
cafeteria, laboratories, etc.). Building C was initially configured for use as the main
production facility, including foundry equipment for melting metals, extrusion presses,
metal-working equipment, pickling and etching tanks, and electroplating equipment. The

Site structures are discussed in greater detail in Section 3.1, and are shown on Figure 2.2.1.
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The Site was originally a specialty metal research and development facility that was
licensed to possess low-level radioactive substances. From 1957 to October 1972, the Site
was owned and operated by a succession of companies that were engaged principally in
research and development contract work. Since 1972, NMI and its subsidiaries have
owned and operated the Site. After the 1972 purchase, NMI developed a manufacturing
orientation. Building D was constructed in 1978 to expand the production capabilities of
the facility. Building E was constructed in 1983 and occupied in January 1984 to provide
additional space for finish machining and quality control of DU armor penetrators, storage
of materials and supplies, treatment of liquid wastes, and processing of waste materials for

shipment.

In 1990, NMI acquired adjacent properties designated as Parcels A and B from the
Memorial Drive Trust (MDT), which owned land to the west and south of the NMI
property. At the same time, MDT acquired Lots C and D from NMI. The current NMI
property consists of approximately 46 acres. On October 1, 1997, NMI was renamed
Starmet Corporation. A summary of past and recent operations is presented in the

following subsections.

2.2.1 Past Operations

Past operations at the Site involved research and development in fundamental metallurgy,
physical metallurgy, chemical metallurgy, engineering and product development, fuel
element development and manufacture, and high temperature materials (NMI, 1961).
Most of the operations at the Site were for the United States Atomic Energy Commission

and the Department of Defense. Additional activities were completed for private industry
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in the investigation and development of materials for missiles, airframes, and other

components. Examples of the activities and operations at the Site are (NMI, 1961):

e Studies of the causes of brittleness in beryllium.

e Determination of the original phase diagrams for alloys of uranium-beryllium,
zirconium, hafnium, tungsten and other special metals.

e Alloying of uranium for specific properties, including corrosion resistance and high
stress-rupture characteristics. Similar studies to achieve higher strength in
beryllium.

e Unique techniques for testing and evaluating fuel elements and fuel element
materials.

e Development of high-strength zirconium alloys for use as cladding on fuel
elements.

e Electroplating studies.

e Basic studies of corrosion in zirconium .and uranium alloys. Oxidation mechanism
for zirconium.

e Effects of liquid metal environments on zirconium and uranium alloys.

e Development of cermets (a composite material consisting of a heat-resistant
compound (ceramic) and a metal typically used for turbine blades), including
beryllium-beryllium oxide and stainless steel-uranium oxide.

e Original methods of chemical analysis for various constituents in beryllium,
uranium, and zirconium alloys.

e Oxidation studies of graphite, platinum, and refractory metals.

e Development and fabrication of inter-metallic compounds of uranium.

e Development of melting and casting techniques for beryllium and uranium alloys.
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e Development of machining methods for uranium, thorium, beryllium, yttrium, and
other metals.

e Technical and economic evaluation of proposed reactor fuel types and fabrication
procedures.

e Submarine reactor fuel elements.

e Production of fuel elements for several different reactors at National Laboratories.

e Development of methods of extrusion and drawing of seamless molybdenum tubing
and molybdenum tubing clad inside and out with other metals such as stainless
steel.

e Development of extrusion methods for niobium and tantalum.

e Investigation of materials and design problems in nose cone reentry studies, with

particular emphasis on the use of materials in combination.

2.2.2 Recent Operations

The focus of Site operations shifted from research and development to large scale
production in the mid 1970s. This included manufacture of depleted uranium (DU)
shields, counter weights, and armor penetrators, manufacture of metal powders, beryllium
and beryllium alloy parts production, and manufacture of specialty titanium parts. A
summary of the DU and powder manufacturing process is provided next to present an

overview of the types of activities that occurred within the buildings.

General DU Operations. Raw DU material was received at the Site as derbies or as cut
pieces and was cast and/or machined into products in the facilities. The casting process

was conducted under vacuum. The melt was poured into one or more molds and allowed to
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graphite. Following a hold at 1,400°C to uniformly distribute the titanium in the alloy, the

melt was poured into yttrium-coated molds to form ingots.

The next step was to produce billets. The ingots were slipped into lengths of copper tube
blocked at one end. A copper end plate equipped with an evacuation tube was welded onto
the open end. The evacuation tube was then connected to a vacuum system and each billet
assembly was evacuated. The evacuation tube was then crimp-sealed to form a leak tight

assembly (billet).

The billets were then extruded. Extrusions were performed in a 1,400 ton extrusion press.
Billets were loaded into ovens and maintained at 600°C for one hour minimum prior to
extrusion. The die was lubricated and the billets were pushed though the die at a constant
ram speed. Immediately upon exiting the extrusion press, each rod was automatically
transferred to a forced air/water mist cooling bed. Rod stock exiting this system was cool

to the touch. The copper sheath on the extruded bars was removed by acid digestion

(pickling).

After removal of the copper sheath, extruded rods were straightened using a Sutton two
roll straightener to facilitate subsequent cutting operations. The rod stock was cut into

blanks of appropriate length by sawing.

Blanks were vacuum outgassed. The blanks were heated to 850°C under vacuum and held
for sufficient time to ensure a hydrogen content of less than one part per million. The
blanks were then cooled under vacuum into the alpha temperature range and then rapidly

cooled to ambient temperature.
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Some distortion occurred during the outgassing process. In order to facilitate the next
induction heat treat step, each blank was rotary straightened under minimal stress
conditions. Induction solution heat treatment was accomplished in a vertical induction unit.
Blanks were fed at a controlled rate though an induction coil where they were heated to a
surface temperature in air of 950-1,000° C. The blanks were then progressively quenched
into agitated water. DU blanks were again rotary straightened under constant

predetermined parameters.

DU blanks were then aged in a recirculating inert gas furnace. Time-temperature

parameters were selected to achieve the mechanical properties required.

Finish machining required a precision pre-machined blank with a uniform diameter and
flat ends perpendicular to the bar axis. These requirements were met by centerless grinding
to the desired finished diameter. The ends were faced flat and perpendicular to the bar
axis. DU penetrator blanks were turned to their final configuration on computer numerical
control (CNC) lathes.

Powder Manufacture. Metals were converted to powder by the Rotating Electrode
Process (REP) equipment. A bar of metal was rotated in a helium filled chamber where it
was melted by an electric arc. As the metal was liquefied, it spun off and solidified into a
powder. Metals used included aluminum, steel, titanium, and nickel base super alloys.
These powders were used in the photocopier industry, electronic component cleaning

mediums, and for surgical implants.
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2.3 PHYSICAL SETTING

This subsection summarizes the physical setting at the Site, including topography, geology,

and hydrogeology.

2.3.1 Topography

The Site is located in the Assabet River basin. As shown on Figure 2.1.1, the topography
of the Site is characterized by typical glacial kame and kettle features, consisting of
irregular steep-sided hills and closed depressions. The surface elevation of the Site varies
from approximately 137 feet above mean sea level (msl) to 213 feet above msl, rising

generally from north to the south.

2.3.2 Geology

The surficial geology of the Site is a legacy of the most recent glaciation of the New
England region, which ended approximately 10,000 years ago. The kame and kettle
features are typically sand and gravel deposits formed on top of the dense glacial till or in
some places, directly on bedrock. Previous investigations have encountered glacial
sediments between 27 feet and 106 feet thick (Goldberg-Zoino & Associates, Inc. (GZA),
1994). GZA concluded that glacial till, a dense poorly-sorted mixture of sediments of
various sizes, is present directly over bedrock at the Site. The till layer does not appear to
be continuous across the Site, but where present, it has been measured at thicknesses from
2.5 feet to 20 feet. This till layer consists primarily of fine to coarse sand, with 10 to 50
percent gravel and silt (GZA, 1994). Interpretive geologic cross sections for the Site are

presented on Figures 2.3.1 through 2.3.3.
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The bedrock below the Site is Assabet Quartz Diorite, characterized as “medium to coarse
grained, vaguely foliated rock composed of andesine, hornblende, quartz, and biotite. It
contains considerable apatite, and some sphene and hematite. On weathered surfaces,
biotite is altered to a bronze red (United States Geologic Survey (USGS), 1956). Apatite
can contain substantial amounts of uranium, and sphene may also contain uranium. The
contact between the Assabet Quartz Diorite and the Nashoba Formation, a thick sequence
of gneisses and schists, is shown as lying along the Assabet River (USGS, 1956). The
contact with the Gospel Hill Gneiss, a medium to coarse grained, mostly moderately
foliated granite gneiss, lies to the south of the Site (GZA, 1994). No exposed bedrock is
present in the vicinity of the Site. Bedrock below the Site was encountered at depths
ranging from 38 feet to 151 feet below ground surface (bgs) (GZA, 1998). The elevations
of encountered bedrock varied from 12 feet above msl to 105 feet above msl (GZA, 1994).
GZA suggests that a bedrock valley, located to the west of the NMI buildings, extends
across the Site in a west-northwesterly direction, with the lowest bedrock surface elevation
being adjacent to the Assabet River. A bedrock ridge is reportedly located beneath the
area between NMI’s parking lot and Main Street (GZA, 1996).

2.3.3 Hydrogeology

The Site lies within the Assabet River basin. Existing Site groundwater monitoring wells
are shown on Figure 2.3.1. Interpretive geologic cross sections for the Site are presented
on Figures 2.3.2 and 2.3.3. No natural streams are present on-Site. The only apparent
surface water body that pre-dates development of the Site is a Sphagnum Bog located in
the eastern-central portion of the Site. Storm drains from a portion of the Site discharge to

a slope above the Assabet River. The Assabet River flows in an easterly direction and
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merges with the Sudbury River to form the Concord River approximately 3.5 miles
downstream of the Site. A more detailed discussion of the hydrology at the Site is
provided in Section 3.16 of the FSP and the GMP.

A surface water divide is located in the upland to the south of the Site (GZA, 1994).
Surface water runoff from areas north of this divide flow north to the Assabet River.
Surface water runoff from areas south of this divide flow south to Second Division Brook,

which flows in an easterly direction, and then north to join with the Assabet River.

The Sphagnum Bog has no inlet or outlet and the surface water in the bog appears to be
perched above the local groundwater table. (GZA, 1994).

Groundwater flow at the Site is predominantly through the overburden. Overburden
groundwater flows generally northward, towards the Assabet River. Under the
Massachusetts Geographic Information System (GIS), areas of the stratified glacial
outwash at the Site are mapped as medium yield deposits, which are considered to be
Potential Productive Aquifer deposits by the MADEP. Depth to groundwater at the Site
ranges from 5 feet bgs near the Assabet River to the north, to 60 feet bgs in the upland

portions of the Site to the south.

The main groundwater supply for the Site is from SW-1, an overburden water supply well
screened in the overburden, and located near the main NMI entrance on Main Street
(Figure 2.3.1). This well appears to be in a zone of relatively high hydraulic conductivity
as drawdown associated with this well are relatively moderate, even at the average
pumping rate of 138 gallons per minute (gpm) during 1982 to 1993 and a reported screen
length of only 15 feet.
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Groundwater flow also occurs in bedrock fractures. The Site drew a portion of its cooling
water supply from open-hole bedrock wells, initially from SW-2, and later, after SW-2 was
damaged, from a new well, SW-2A. These wells were located next to each other near the
southeastern corner of Building E (Figure 2.3.1). Information available for the wells,
which penetrate about 400 feet into bedrock, indicates that two major water-bearing
fractures were encountered, at 175 and 237 feet into rock. Pumping tests on SW-2
indicated that pumping rates of 90 to 100 gpm could be obtained with drawdown in excess
of 160 feet. Water supply records for 1982 to 1993 indicate an average pumping rate of 49
gpm from bedrock supplies, although flows were higher in the early 1980s. GZA
conducted a water balance for the Site and estimated that flow in the bedrock from the Site
might be on the order of 6 gpm, while approximately 135 gpm was going to the Assabet
River in the overburden (GZA, 1994).

Several other water supply wells are present near the Site. The Town of Concord operates
a water supply well near Second Division Brook, about 2500 feet south of the Site. This
well has a reported average yield of 425 gpm and a maximum of 700 gpm (GZA, 1981).
Although this well lies on the other side of the groundwater divide south of the Site,
concern for water quality from this well due to the proximity to the Site led to the
installation of a multi-level monitoring well between the supply well and the Site. The

supply well appears to be unaffected by the Site.

It should be noted that some of the following information obtained by GZA was done so
by referencing historical maps and documentations in which case some of the conclusions

drawn might be based on inaccurate information. The information discussed in the rest of
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this section is not supported by and/or has not been reevaluated using current knowledge

or information.

Water supply wells north of the Site include three supply wells for the former Haney Press
parcel (the building burned down in 1989); two of the wells extended into shallow bedrock
(GZA, 1981). A revised description by GZA suggests only one water supply well for this
property (2225 Main Street) in bedrock (GZA, 1994). A water supply well was also
associated with the property at 2284 Main Street, north of Main Street and slightly further
west of the Site. Water quality data were obtained from these wells by GZA, which
reported no indications of Site-related contaminants. GZA's conclusion was that the nitrate
and VOC plume passed east of the 2250 Main Street property (GZA, 1994). A water
supply well is also located in overburden at the Valley Sports facility further to the west
along Main Street, and cross-gradient to Site-related groundwater. Some organic
compounds were detected in the Valley Sports well; these would appear to be unrelated to
the Site (GZA, 1981). While flow rates obtained from these wells are unknown, given the
nature of the businesses, it would appear highly unlikely that these wells would
appreciably alter groundwater flow from the Site. Finally, there is a well field for the
Town of Acton located west-northwest of the Site on the other side of the Assabet River,
about 1600 feet away from the northwest corner of the Site. Flows and well construction
details for these wells are not known at this time. Water supply wells on the north side of
the river may be affected by other known sources of contaminants at sites also located

north of the river.

Site groundwater levels have varied historically based on the operation of both overburden
and bedrock on-Site production wells. Cooling water was historically re-introduced

through discharge to the Cooling Water Recharge Pond, also greatly influencing Site
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hydrogeology. A large portion of water drawn by SW-1 is derived from water introduced

to the aquifer through the Pond.

A preliminary groundwater model was completed as part of the scoping process for the RI.
The results of this model are presented in the GMP (Volume VI). These results have been
integrated into the Scope of Work developed to assess groundwater conditions at the Site.

These tasks are described in Section 3.16 of the FSP (Volume I11b).
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SECTION 3

3.0 SITE FEATURES

This section describes the principal physical features that exist at the Site. These features
are later apportioned into various AOIs (see Section 5.0, and Figure 5.1.2) and are

described in greater detail in the Sampling and Analysis Plan (specifically, the FSP).

3.1 BUILDINGS

As currently configured, the Site has eight interconnected buildings with several smaller
outbuildings (e.g., well houses, storage sheds, etc.). These buildings are described below

and shown on Figure 2.2.1.

3.1.1 Building A

Building A, constructed in 1958, is a two-story structure measuring 216 feet by 80 feet and
26 feet high with a foot print of 17,250 square feet and a total gross floor area of 34,000
square feet. The building was used for office space, laboratory work, and quality control.
About 60 percent of the building was built as laboratory space for analytical chemistry,
chemical metallurgy, physical metallurgy, metallography, applied physics, and a glass
shop. The laboratories included vacuum furnaces, induction heating, machine shop, x-ray
equipment, electromagnets, and traditional laboratory equipment. Building A is connected
to Building B.
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3.1.2 Building B

Building B, constructed in 1958, is a two-story structure measuring 97 feet by 60 feet and
26 feet high with a footprint of 5,800 square feet and a total gross floor area of 11,130
square feet. The building contains the boiler room, which services the entire complex,
electrical switch room, telephone entrance room, toilets and locker rooms, and the
company clinic. Portions of Building B have been converted for other uses during the
operations of the facility and additional information regarding the potential for impacted
areas will be determined during the HSA. Building B is connected to Building A and
Building C.

3.1.3 Building C

Building C is a high bay, one-story building with a mezzanine at mid height. The building
measures 200 feet by 130 feet and is 26 feet high with a footprint of 26,000 square feet.
The mezzanine extends the full 200 foot length of the building and covers 50 feet of the
building's 130 foot width. This building was built along with Buildings A and B in 1958
and is used for manufacturing functions. This included foundry equipment for melting
metals (capacity of 200 pounds steel or 300 pounds uranium) in crucibles up to 9 inches
internal diameter at temperatures up to 3,600°F, cold crucible arc-melting unit, 1000-ton
and 300-ton extrusion presses, metal working equipment (100-ton vertical press, rolling
mill, swaging machines, hydraulic presses, pulverizers, graders, blenders, and ball mills),
pickling and etching tanks, electroplating equipment, machine shop, and welding shop.
There also is REP equipment for producing metal powders. The shipping and receiving
department is housed in Building C as well. Building C is connected to Buildings B, D,
and E.
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3.1.4 Building D

The building is a high bay, one-story building that measures 280 feet by 160 feet and is 26
feet high. The building was constructed in 1978 and occupies a footprint of 44,800 square
feet. There is a suite of preconstructed offices located on an elevated platform providing
about 1,500 square feet of additional space in support of manufacturing. Building D was
built to augment Building C due to increased production. Some of the manufacturing
processes from Building C were moved into Building D (primarily machining for DU
armor penetrators) and a special beryllium working area was also included. Building D is

connected to Building C.

3.1.5 Building E

Building E is a high bay, one-story building that measures 200 feet by 150 feet in the main
section, 120 feet by 70 feet in the wing, and is 26 feet high. The building was constructed
in 1984 and occupies a footprint of 38,400 square feet. Contained within the building is a
two story suite of preconstructed offices and laboratory space occupying about 3,600
square feet of floor space. Building E was added to provide additional space for finish
machining and quality control of DU armor penetrators, storage of materials and supplies,
treatment of liquid wastes, and processing of waste materials for shipment. Building E is

connected to Building C.
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3.1.6 Butler Buildings

There are four pre-engineered insulated metal buildings used for various support purposes
on the NMI Site. Butler Building 1 was built in 1958 and measures 64 feet by 32 feet with
a footprint of 1,800 square feet. Butler Building 2 was built in 1960 and also measures 64
feet by 32 feet with a footprint of 1,800 square feet. Butler Building 3 was built in 1976
and measures 60 feet by 40 feet with a footprint of 2,400 square feet. Butler Building 4
was built in 1977 and measures 80 feet by 60 feet with a footprint of 4,800 square feet.
These structures are all slab-on-grade construction. These buildings were used for the
storage of radioactive materials and radioactive waste processing. Butler Buildings 1, 2,

and 4 are connected to Building C.

3.1.7 Tank House

This structure is a two level, slab-on-grade, 1,200 square foot wooden building with
asphalt shingles and a sloped roof. This structure was constructed in 1958. The Tank
House was used for treatment of radioactive liquid acid wastes prior to discharge to the

Holding Basin.

3.1.8 Well House No. 1 and No. 2

The principal process water supply well (SW-1) is located adjacent to the Main Street
entrance to the facility. A concrete block building (Well House No. 1) protects the well.
Water is pumped to holding tanks located within a second concrete block building (Well
House No. 2) This structure is located to the north of Building D, off the north edge of the
parking lot.
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3.2 SUBSURFACE STRUCTURES

3.2.1 Septic Systems

There are two on-Site septic systems (ST1 and ST2) used for disposal of sanitary wastes.

Septic System ST1. ST1 was built in 1958 as the original septic system for the facility.
The ductile iron distribution line(s) exits from the western side of Building A and runs
approximately 74 feet to a septic tank. The line then heads south approximately 165 feet
to a leach field. The Site license states that the ST-1 leach field measures 104 ft by 84 ft
(8,736 square ft) and is composed of several four-inch vitrified clay pipes that rest on a bed
of %-inch bank gravel to distribute the liquid (NMI, 1994). The ST1 septic system was
used for sanitary wastes. It was also reported that liquids washed from surfaces within the
facility often “ended up” in the septic system (through floor drains and sinks) (Tetra Tech,
2000).

Septic System ST2. ST2 was constructed in 1983 as part of the Building E construction
and consists of septic lines, tanks and two leach field beds. A polyvinyl chloride (PVC)
septic line runs north from Building E, along the east side of Buildings C and D, to a
holding tank approximately 576 feet north of Building E. The line then heads northeast for
approximately 126 feet to the dosing chamber. From the dosing chamber, one line
continues northeast for approximately 16 ft to the first ST2 leachfield, and a second line
runs northeast for approximately 143 ft to the second ST2 leachfield. The two ST2
leachfields are approximately 2,695 square ft each (area calculation includes area between

leaching chambers) (Maguire, 1981). The ST-2 leach field was installed to receive
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sanitary waste from Building E (completed in 1984). This leach field was designed to
handle the sanitary wastes primarily from the locker rooms and toilets in Building E.
According to the design, the ST-2 leach field would not receive wastes from floor drains

and sinks.

3.2.2 Facility Floor and Roof Drains

The roof drains at the Site are connected to an outfall in the Cooling Water Recharge Pond.
Documentation of facility floor drain lines indicate that the line configurations have
changed over time at the Site. Floor drains from Building A laboratories were connected
to the Acid Drainline (AD) (see Subsection 3.2.3). From 1958 to approximately 1979, the
AD discharged to the Sphaghum Bog. The AD was re-directed to the Cooling Water
Recharge Pond around 1979.

Floor drains from Buildings C, D, and E are reportedly tied into the Building C Acid
Drainline (CAD) (see Subsection 3.2.3). With one exception, the floor drains in Buildings
A, C, and D were reportedly sealed with concrete in the early 1980s (GZA, 1996).
Building E floor drains are sealed with the exception of drains in the southern portion of
the building. According to Starmet, these floor drains flow to the Tank House at the
Holding Basin where waste water is then re-routed back to an evaporator in Building E.
The one active remaining drain in Building C is located in a process room at the

northwestern corner of the building.

Floor drains in Buildings A, C, and D may have discharged to the ST-1 septic field (Tetra
Tech, 2000).
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3.2.3 Process Waste Lines

Two main process lines have been used historically at the facility. The first is the process
waste line designated on facility plans as CAD (for Building C Acid Drain Line) refer to
Section 3.11 of the FSP (Volume I1IB). This line was installed in 1958 to convey waste
acid pickling solution from Building C to the Tank House. The line was extended in 1978
to convey uranium and copper-bearing spent nitric acid pickling solution and floor drain
discharges from Building D to the Tank House. Part of the CAD were removed during the
construction of Building E and replaced with new lines that did not fall within the Building
E footprint. At the tank house, fluids were then conveyed from a diverter valve to two
above ground cypress tanks (subsequently replaced with fiberglass-reinforced resinous
tanks), located in the Tank House. In 1985, NMI converted to a closed loop recycling
system using sulfuric acid and stopped discharging nitric acid to the CAD. Floor wash-
water and pickling rinse-water have been the primary fluids draining through the CAD
since 1985.

From the Tank House, supernatant liquid (the neutralized and clarified liquid component
of the pickling waste acids) was discharged through subsurface pipes that ran between the
Cooling Water Recharge Pond and the Holding Basin to the west side of the Sphagnum
Bog. Floor drains from the Tank House also connected to this line. The line from the
Tank House to the Sphagnum Bog was reportedly abandoned in place and the supernatant

liquid was then gravity fed to the Holding Basin with the pickling sludge.

The second process line is the Building A drain line (AD) refer to Section 3.11 of the FSP
(Volume I11B). This line was installed in 1958 to transport waste liquids from floor drains

and laboratory sinks in Building A to the Sphagnum Bog. This line was abandoned in

3-7
Nuclear Metals, Inc. Superfund Site — Project Summary and Operations Plan

Disclaimer: This document is a DRAFT document prepared by the Respondents pursuant to a
government administrative order which has not received final acceptance from the U.S.
Environmental Protection Agency. The opinions, findings, and conclusions expressed are those of the
authors and not those of the U.S. Environmental Protection Agency.



SECTION 3

place and the AD line was re-routed to the Cooling Water Recharge Pond. Although this
change is indicated on 1977 Site drawings, Site personnel indicated that the re-routing of
the AD line did not occur until 1979. The AD was reportedly never used for process waste
water, but for laboratory quantities of reagents from the laboratories in Building A.

Reportedly, the AD currently only receives non-contact cooling water and air condensate.

In addition to these two lines, a former four-inch PVC subsurface drain line running from
the prior location of Building B3, at the current location of the southeast corner of
Building E, to the Holding Basin was reportedly partially abandoned in place. This line
was connected to a sump in Building B3, and a yard drain outside the former Building B3
location. The line reportedly was used to drain water-soluble machine coolant from drums

containing DU turnings.

3.2.4 Utilities

NMI has received potable water from the Town of Concord since 1980. The water main
servicing the Site is located beneath Main Street. A line with fire hydrants circles the
central complex of buildings. The closest Town of Concord public water supply well is
the Second Division well, located adjacent to the Second Division Brook approximately
one-half mile to the southeast of the Site (GZA, 1981).

Non-contact cooling water is supplied from two on-Site wells. Supply Well 1 (SW-1), the
principal process water supply well is located adjacent to the Main Street entrance to the
facility. Well SW-1 is a 60-foot deep gravel pack well, installed in 1959. Supply well 2
(SW-2), located by the southeastern corner of Building E, was installed in 1978 and
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extends 500 feet into bedrock. Well SW-2 was damaged during routine servicing of the
pump and replaced with Supply Well 2A (adjacent to SW-2) in 1987.

The Site boilers use No. 4 fuel oil. The fuel oil is stored in two 10,000-gallon underground
storage tanks (USTSs) located north of Building B, in the courtyard between Buildings A
and C. In addition, a natural gas line leading to Building B from the north was noted

during a Site walk-over.

Site drawings indicate that electricity is supplied to the Site via overhead lines.
Reportedly, one transformer is currently located between Buildings B and B4, three
transformers are located on the east side of Building D, and additional electrical units are

located on the former switchgear pad located in the paved yard behind Buildings C and D.

3.3 HOLDING BASIN

The Holding Basin was constructed in 1958. A pre-existing glacial depression was
enlarged by removing soil to flatten the floor and construct an earthen dike on its face
(NMI, 1997). It was actively used from 1958 to September 1985 for disposal of waste
sludges derived from pickling copper-clad depleted uranium rods in nitric acid, at which
time waste discharges ceased due to a change in waste processing methods. In December
1986, an impermeable cover was installed over the Holding Basin by NMI. In 1997, NMI
removed the cover and excavated 8,000 cubic yards of soil and sludge. The excavated
materials were disposed at an approved off-site facility. In 2002, EPA installed a
temporary impermeable cover on the Holding Basin. This included reshaping the basin
wall and placing a stone blanket over the basin walls and sides prior to cover installation.

The northern berm was breached and reconstructed to install an overflow pipe to drain
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storm water from the cover to the Cooling Water Recharge Pond. The current dimensions
of the basin are approximately 180 feet in length and approximately 100 feet in width.
Additional details on the Holding Basin are provided in the FSP.

3.4 DRUM BURIAL AREA

The Drum Burial Area is located between the Cooling Water Recharge Pond and the
Holding Basin. The location of the Drum Burial Area has been identified based on
previous environmental studies. According to labeled photographs taken at the time of
disposal, a trench was excavated and drums were placed neatly within it in March 1968.
Other materials including used processing equipment may also have been placed in the
trench. Although approximately 60 drums are shown in the photographs, the exact
quantity of buried drums is unknown. The drums reportedly contain metal turnings from

Site operations.

3.5 OLD LANDFILL

The Old Landfill is located south of the Sphagnum Bog. An area of cleared land and
possibly a borrow pit pre-date construction of the Site. Anecdotal reports indicate
laboratory equipment and waste that resulted from the initial relocation to the facility were
buried in this area along the southern shore of the Sphagnum Bog. Anecdotal reports also
indicate that local residents disposed of white goods in this area. In 2002, after limited
investigation found drum fragments and evidence of radiological and chemical impacts,
the EPA Region 1 completed a limited removal and capping of the landfill. Aerial

photographs indicate that additional areas of fill may lie to the south of the landfill cap.

3-10
Nuclear Metals, Inc. Superfund Site — Project Summary and Operations Plan

Disclaimer: This document is a DRAFT document prepared by the Respondents pursuant to a
government administrative order which has not received final acceptance from the U.S.
Environmental Protection Agency. The opinions, findings, and conclusions expressed are those of the
authors and not those of the U.S. Environmental Protection Agency.



SECTION 3

3.6 CoOLING WATER RECHARGE POND

The Cooling Water Recharge Pond is located in a natural topographic depression in the
center of the Site, approximately 75 feet north of the Holding Basin. The Pond was
created by placing a sand dam across the swale. Water was pumped into the Site from on-
Site supply wells, where it was used as non-contact cooling water and then discharged to
the Cooling Pond. In addition the Pond receives water from some facility roof drains and
storm water run-off. The pond is approximately 26,000 square ft (0.6 acres), but the actual
size has varied over time, depending on facility operations (i.e., amount of cooling water

discharged).

In addition to receiving cooling water from the Site, waste water discharged into the
Holding Basin reportedly overflowed into the Cooling Pond on at least two occasions
(January 1982 and April 1986).

3.7 WETLANDS

In addition to the Cooling Water Recharge Pond, two clearly identifiable wetlands are
present at the Site; the Sphagnum Bog and a wetland located north of the Cooling Water
Recharge Pond.
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3.7.1 Sphagnum Bog

The Sphagnum Bog is a palustrine, broad leafed evergreen, scrub-shrub, saturated, acidic
wetland (Tetra Tech, 2000). The bog is located approximately 75 ft east of the Cooling
Water Recharge Pond and the Holding Basin. The bog covers an area of approximately

3.5 acres, with an additional drainage area of approximately 1.6 acres (Tetra Tech, 2000).

The bog is composed primarily of sphagnum peat. The substrate of the bog varies from
growing sphagnum at the surface, to decomposed peat below the surface. The percentage
of decomposed peat and the amount of compaction increases with depth, reaching a
maximum at about eight feet below the surface (GZA, 1996a). Little additional
decomposition appears to occur below this point. The bottom of the bog appears to be
irregular in shape, with the maximum thickness of the sediment measured at 27 ft in the
west central portion of the bog (GZA, 1996a).

The Sphagnum Bog has no inlets or outlets and receives the majority of its moisture from
precipitation and run-off. Although the bottom of the bog extends below the regional
groundwater surface, little discharge is expected from the bog due to the low permeability
of the peat (GZA, 1996a).

At the start of operations in the 1950s, NMI reportedly discharged supernatant from the
Holding Basin to the Sphagnum Bog through two discharge pipes located on the southwest
portion of the wetland. Sinks and floor drains from the laboratories in Building A also
reportedly discharged to the Sphagnum Bog. The southern shore of the bog has been
altered by the placement of fill and the construction of an impermeable cover over a
portion of the Old Landfill.
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3.7.2 Northeast Wetland

The Northeast Wetland is located approximately 200 ft north of the Cooling Water
Recharge Pond, and just south of Main Street (Route 62). This wetland was possibly
formed by the construction of Main Street, which prevented further runoff to the North. It
is a palustrine, forested, broad-leafed, deciduous wetland that may flood seasonally in the
spring. Although the low-lying area associated with this wetland covers approximately 0.8
acres, the wetland has not been delineated and therefore the actual size is unknown. No

surface water was present during a visit in early August 2003.
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4.0 PRIOR INVESTIGATIONS

This section briefly describes the principal environmental data collection efforts at the Site
since its construction, which was available during the RI scoping process. This Section is
intended to provide an overview of past efforts and not to detail all data collected at the
Site. Supporting information used in preparing the RI/FS Work Plan is included for
reference in Appendix A. Information pertaining to each area of investigation, as well as
site-wide contaminant fate and transport is also included in Section 3.0 of the FSP
(Volume I11B).

4.1 INITIAL SITE MONITORING PERIOD

Eight monitoring wells (PW-1 through PW-8) were installed around the perimeter of the
property in 1957 during initial construction of the facility. These wells were used to
monitor for potential groundwater impacts from uranium. Some of these wells were
replaced or destroyed. According to the 1994 GZA Phase |1 field investigation, wells PW-
1 through PW-8 were all functional, except PW-7, which was replaced in 1983 by PW-7A.

4.2 1978 HOLDING BASIN MONITORING WELLS

In 1978, NMI installed six monitoring wells around the Holding Basin (HB-1 through HB-
6) at the request of the Town of Concord. The existing uranium monitoring program was
expanded to included beryllium, copper, titanium, molybdenum, and zirconium. In
subsequent years, some of these Holding Basin wells were removed or replaced as work
was performed around the Holding Basin or as various investigations proceeded in the
vicinity.
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4.3  1980-1981 GROUNDWATER INVESTIGATION (GZA)

In March 1980, chlorinated solvents were detected in NMI’s overburden water supply well
(SW-1) during sampling by the Massachusetts Department of Environmental Quality
Engineering (MADEQE) as part of a regional groundwater quality evaluation. GZA
subsequently performed an initial hydrogeologic investigation for NMI in part, to evaluate
the presence of selected volatile organic compounds (VOCs) in groundwater. GZA
collected multiple rounds of water samples from the Assabet River, existing NMI

monitoring wells, production wells, and septic system.

4.4 SEMI-ANNUAL GROUNDWATER MONITORING PROGRAM

At the request of the Concord Board of Health, NMI implemented a semi-annual
groundwater monitoring program in 1981. GZA performed the sampling and, over time,
added monitoring locations in response to its findings. By 1994, the semi-annual
monitoring program included approximately 36 locations. Most locations were sampled
for VOCs, uranium, thorium, beryllium, and nitrate. The program continued through the
1990s.
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4.5 1982 ENVIRONMENTAL SURVEY OAK RIDGE ASSOCIATED UNIVERSITIES

OAK RIDGE AssOCIATED UNIVERSITIES (ORAU), acting for the Nuclear Regulatory
Commission (NRC), prepared a report titled “Environmental Survey of Nuclear Metals,
Inc.” by B.P. Rocco in February 1983 (ORAU, 1983). The report documents a
radiological survey conducted by ORAU in June 1982. The survey included the following

sampling efforts:

e Survey and particulate sampling at 14 ventilation system stacks;

e Seven indoor air samples and two ambient (perimeter) air samples;

e 41 surface soil sampling locations including 16 samples collected up to 1 kilometer
(km) from the Site in all compass directions;

e 10 surface and subsurface soil sample locations around the Holding Basin;

e Two on-Site and six off-Site surface water samples with matching sediment
samples; and

e Baseline samples from locations remote to the Site including: eight soil; eight

vegetation; four sediment; and 12 surface water.

Air samples were analyzed for gross alpha and gross beta. Soil and vegetation samples
were analyzed for isotopic uranium (U-238 and U-235) and thorium (Th-232). Water
samples were analyzed for gross alpha and beta, and uranium and radium isotopes.
Although these results are dated, they provide a sense of radionuclide concentrations in on-

Site media and in surrounding baseline locations utilized in scoping the current RI/FS.
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4.6 1983 PRE-CONSTRUCTION RADIOLOGICAL ASSESSMENT

In 1983, NMI performed some remedial work in the area to the south of Building C in
preparation for construction of Building E. The project foreman, Adam Weaver,
documented the work in his Masters of Science thesis titled “Pre-Construction
Radiological Assessment and Decontamination of a Depleted Uranium Waste Handling
Site” (Weaver, 1985). The report documents the decontamination (and relocation) of
Building B-3, a metal Butler building constructed in 1976 for radioactive waste handling.
The area surrounding the building was fenced and is termed a hazardous waste storage area

on Site drawings.

The Weaver report documents the types of contaminated materials present in this part of

the Site and details the process of decontamination and/or removal of structures and soils.
While much of the information is qualitative, this report provides descriptive information
on impacts that were present prior to construction of Building E, and the fate of soils and

materials that were stored in this part of the Site.

4.7  1983-1984 HOLDING BASIN STUDIES (GZA)

In 1983, GZA conducted a probe survey of the Holding Basin to develop data on the
thickness and volume of sludge. In 1984, GZA completed a soil sampling investigation to
evaluate concentrations of select inorganics in soils around the Holding Basin. The study
included samples from two depths at 66 locations around the Holding Basin and from 15
locations along the eastern Site property boundary (to assess potential background
conditions). In general, the results showed elevated uranium, copper, and beryllium in

soils around the Holding Basin.
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4.8 1984 HYDROGEOLOGIC INVESTIGATION (GZA)

GZA conducted additional hydrogeologic investigations in 1984 to characterize flow
conditions at the Site. This study included the installation of monitoring wells at eight on-
Site locations (P-1, P-1A, P-2, P-3, P-4, ML-1, ML-2, and ML-3) and eight well points
near the Assabet River and adjacent wetlands (P-2A, P-3A, A-1 through A-6). Aquifer
properties were derived from pumping tests. The study concluded that the Cooling Water

Recharge Pond contributed a significant percentage of water pumped from SW-1.

4.9 1986 WELL INSTALLATIONS

To satisfy MADEP conditions for a discharge permit associated with the Cooling Water
Recharge Pond, GZA installed wells MW-1 and MW-2 along Route 62 in December 1986.

These wells were added to the semi-annual monitoring program.

4.10 1989 REVIEW OF THE NUCLEAR METALS, INC. FACILITY FOR THE MADEQE

To evaluate the potential environmental hazards posed by past operations at the Site, the
MADEQE contracted Roy F. Weston, Inc. (Weston) to review and summarize Site

information gathered by the MADEQE and others. Weston concluded that:

e Little of the uranium handled and processed at the Site was released to the off-Site

environment.
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e The primary uranium isotopes expected in the environment at the facility are U-238
and U-234.

e A uranium monitoring program should be established and include determination of
radionuclides naturally present in soils, groundwater, and surface water in the
vicinity of the Site.

e Since beryllium is handled and machined at the facility, further evaluation of both
the work place and potential emissions of beryllium at the Site is appropriate.

e Levels of VOCs detected at the Site indicate that further activities for on-Site
source reduction are required.

e Further evaluation of localized groundwater flow should be conducted to evaluate

the effects of the groundwater mounding due to the cooling water discharge.

4,11 1989 AND 1990 HALEY & ALDRICH, INC. REPORTS

Haley & Aldrich, Inc. (H&A) issued two reports in 1989 concerning properties owned by
MDT. The MDT properties are located to the west and south of the Site. H&A’s work
included site reconnaissance, review of Site history, review of state and local regulatory
agency files for information regarding potential environmental concerns at or near the
MDT sites, installation of 11 borings/monitoring wells and 15 test pits, and collection and
chemical analysis of soil and groundwater samples. No VOCs were detected in soils
above background concentrations. Analysis of groundwater samples for nitrate, total
kjeldahl nitrogen (TKN), chloride, sodium, and copper indicated concentrations either
below the instrument detection limit or below the EPA groundwater standards.
Groundwater samples analyzed for VOCs indicated low concentrations of

trichloroethylene (TCE) and toluene in samples collected from existing monitoring well
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OW-3. Limited 1990 groundwater sampling indicated low concentrations of VOCs from
OW-3 (located at 2250 Main Street), and low concentrations of aluminum, copper, and
titanium from HA-9. Uranium was detected in groundwater samples from non-detect to 3

parts per billion (ppb).

In addition, H&A collected soil samples in 1990 at 119 locations from three parcels of land
around the Site. Samples were analyzed for total uranium. Although none of the
analytical results exceeded the H&A criteria of 35 picocuries per gram (pCi/g), several
samples collected from the low-lying area south of Building E were above the

concentrations that H&A considered to be background.

4,12 1990 IEP REPORT, 2250 MAIN STREET

In March, 1990, IEP, Inc. completed a Phase | Limited Site Investigation of the nearby
property at 2250 Main Street. The investigation included historical review, as well as
groundwater sampling for VOCs and nitrate. The groundwater sampling included the
installation of three monitoring wells (OW-1 to OW-3). No evidence of past use or storage
of hazardous materials at the property was observed, with the exception of a 550-gallon
heating oil tank. No evidence of release was observed during the tank removal. Elevated
concentrations of VOCs (primarily TCE and trichloroethane (TCA)) and nitrates were

observed in groundwater samples.

413 1990 HOLDING BASIN SLUDGE SAMPLING PROJECT (GZA)

GZA collected sub-basin samples from three locations beneath the Holding Basin in 1990

to better characterize the nature and distribution of contamination in this area. Six samples
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were collected from each location, to a maximum depth of 42 inches. Samples were
analyzed for copper, uranium, and nitrate. Additional parameters were also analyzed for in
a subset of the samples. In general, concentrations decreased dramatically with depth. At
one location, uranium decreased from 4,170 milligrams per kilogram (mg/kg) in the 0 to 5

inch sample to 40 mg/kg in the 33 to 42 inch sample.

4.14 1992 SuB-BASIN SOILS EVALUATION (GZA)

The 1992 report presented an estimate of the amount of sub-basin soils that would need to
be removed from the Holding Basin. To complete the estimate, GZA developed a Site-
specific mass balance model for the derivation of acceptable residual concentrations for
nitrate, copper, and uranium, the contaminants of concern within the sub-basin soils. The
model indicated that up to 20 inches of soil would need to be removed from the basin to

meet drinking water quality standards downgradient of the Holding Basin.

4.15 1993 HOLDING BASIN CHARACTERIZATION REPORT (NMI)

NMI submitted a report to the NRC in 1993 that described the history of the Holding
Basin, analytical findings from associated investigative events, the potential for migration
of basin constituents, and estimates of the volume of underlying material that would
require excavation as part of a remedial measure. According to GZA, NMI prepared this
report to provide the NRC with background information for use in permitting and

decommissioning the Holding Basin.
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416 1994 ENVIRONMENTAL SUMMARY REPORT (GZA)

GZA prepared an environmental summary report for the NRC to support NMI’s license
renewal process. This report, issued in January 1994, summarized Site history, previous
investigations, and results. No new field investigations were conducted as part of the

study.

4.17 1994 PHASE |1 COMPREHENSIVE SITE ASSESSMENT (GZA)

GZA conducted the Phase Il study (in accordance with the Massachusetts Contingency
Plan (MCP)) on behalf of NMI to further characterize the nature and distribution of
contamination at the Site, to characterize potential risks the Site might pose to public
health and the environment, and to provide additional data necessary to evaluate
appropriate remedial alternatives. The field investigation conducted for the report

included:

e |Installation of three multi-level monitoring wells (GZW-6 to GZW-8). Wells
GZW-6 and GZW-7 were packer-tested to estimate bedrock permeability at the
Site. GZW-8 was not packer-tested due to the highly fractured cores from the well
boring. The wells were sampled as part of the semi-annual groundwater
monitoring.

e Collection of 10 sediment samples from the Sphagnum Bog (CB-1 to CB-10) and
from the wetland adjacent to the Assabet River (AB-1 to AB-5).
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e Collection of surface water samples from the Assabet River (3 locations), the
wetland adjacent to the Assabet River (4 locations), and from the Sphagnum Bog (5
locations).

e Collection of surficial soil samples from 16 on-Site and 3 off-Site (background)
locations for uranium and beryllium analysis. Samples were collected to evaluate
potential impacts of possible historical particulate emissions from NMI exhaust
stacks.

e Collection of eight soil samples from four locations in the vicinity of a former
hazardous waste handling area. Samples were collected from 0 to 1 ft and from 4 ft
below grade at each location.

e Geophysical survey in the area of the old landfill south of the Sphagnum Bog.

The report concluded that concentrations of VOCs and nitrate in groundwater had
decreased significantly since first detected in the early 1980s. Concentrations of
uranium in groundwater had also decreased, but were still above background levels.
GZA stated that pumping of bedrock supply well SW-2A appeared to have drawn
nitrate and uranium into the bedrock. GZA concluded that the Site did not pose a
threat to public drinking water supplies or off-Site private supply wells. Copper and
uranium were detected above background in the Sphagnum Bog samples, but were not
detected above background in the sediment or surface water samples from the wetland

adjacent to the Assabet River.
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4.18 1996 SUPPLEMENTAL PHASE Il FIELD INVESTIGATION (GZA)

GZA conducted a Supplemental Phase Il Field Investigation for NMI based on additional
information required by the MADEP. GZA’s field program included the following:

e Completion of four test borings at three locations (GZW-9-1 GZW-9-2, GZW-10
and GZW-11);

¢ Installation of three multi-level well clusters (GZW-9 (GZW-9-1 and GZW-9-2),
GZW-10, and GZW-11);

e Extraction packer testing of bedrock well GZW-10;

e Installation of four piezometers (PZ-1 through PZ-4);

e Installation of two well points;

e Completion of depth profiling of the bog;

e Completion of a groundwater elevation survey;

e Collection of sediment samples within the bog (CB-11 through CB-20 at 0 ft, 5 ft
and 10 ft below the layer of growing plants, and CB-2 through CB-8 at 10 feet
below the growing plants);

o Collection of surface water samples within the bog (CBSW-6 through CBSW-10
and CB-16AD through CB-20AD);

e Collection of soil samples (from above boring locations, and from the Old Landfill
(LS-1 through LS-3), the sweepings fill area (SS-1 through SS-6), and the northern
and eastern portions of the Site (GS-1 through GS-20)); and

e Collection of groundwater samples.
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419 1997 ASSESSMENT OF DRAIN LINES AND PROCESS WASTEWATER LINES (GZA)

In April and May 1997, GZA contracted Araco Sewer and Drain Service, Inc. to complete
video camera surveys of the Site lines for NMI. A report documents results of the video
camera survey. Although not all of the lines were accessible, viewed sections did not

reveal the presence of broken or cracked pipe.

4,20 1998 ADDITIONAL PHASE Il FIELD INVESTIGATION (GZA)

GZA conducted an Additional Phase Il Field Investigation for NMI in 1998. The field

investigations included the following items:

e Collection and analysis of soil samples from: 1) the former waste storage area
southeast of Building E; 2) the area between Building C and monitoring well
GZW-7; 3) the Old Landfill; 4) adjacent to the “sweepings fill area”; 5) near the
Cooling Water Recharge Pond; 6) parking lot drain outfalls; 7) around manholes
for the process wastewater; and 8) upgradient “background” areas.

e Collection and analysis of surface water samples from: 1) the Assabet River; 2) the
Sphagnum Bog; 3) the wetland south of Route 62; and 4) three off-Site
“background” wetlands.

e Collection and analysis of sediment samples from: 1) the Assabet River; 2) the
wetlands adjacent to the Assabet River; 3) the Sphagnum Bog; 4) the wetland south
of Route 62; and 5) the Cooling Water Recharge Pond. Installation of monitoring
wells MW-8, HB-10S, and HB-11, and installation of 1/2 —inch diameter
microwells PZ-5 through PZ-7, PZ-9, and HBPZ-4. Well MW-8 was
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decommissioned due to damage caused during installation of sanitary septic lines
for ST-2.

e Collection and analysis of groundwater samples.

e Completion of a metal detection survey of the Drum Burial pit.

e Tightness testing of two 10,000-gallon No. 4 fuel oil USTs.

e Collection of invertebrate and benthic macroinvertebrate samples from the

Sphagnum Bog.

421 2000 ARTICLE 41 AIR MONITORING PROGRAM

An air monitoring report was generated by the Article 41 Air Monitoring Program entitled
“Concentrations of Airborne Uranium and Other Elements in the Town of Concord”
(Seward, 2000).
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5.0 INITIAL SITE EVALUATION

5.1 CONCEPTUAL SITE MODEL

A conceptual site model (CSM) has been developed to show the potential migration pathways
through which contaminants may have been transported and/or translocated from source areas
to other environmental media where possible human and environmental exposure may occur.
The CSM is shown on Figure 5.1.1. This figure also shows how the potentially contaminated
media have been segregated into AOIs for the purposes of the RI, as discussed in Section 5.2
and shown on Figure 5.1.2. The model has been developed using information collected from
previous investigations performed at the Site, as well as information compiled by the project
team in preparation of this RI/FS Work Plan. The CSM will be refined and modified as
appropriate based on the findings of the RI. In summary, the CSM was developed by

characterizing the following attributes:

e Source material — identifies what contaminants may be present.

e Waste stream — identifies how contaminants were disposed and where the disposal
may have occurred.

e Primary receiving media — identifies the initial deposition of the waste stream in
the environment and determines the fate and transport processes that can cause the
contaminants to migrate to other media. Because contaminants often remain in
primary receiving media, primary receiving media may be potential exposure
media for human or ecological receptors, or may be continuing sources of
contamination or contaminant migration.

e Migration pathways and receiving media — identifies the mechanisms by which
contaminants can move from their primary receiving media to other media, and are
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controlled by the fate and transport mechanisms that are applicable to those media.
Migration pathways and receiving media can be potential exposure media for
human or ecological receptors, or may be continuing sources of contamination or

contaminant migration.

5.1.1 Process Waste Streams and Sources and Waste Streams

The process waste streams at the facility lead to potential and known sources of

contaminant releases at the Site. The significant processes and waste streams generated

include:

Depleted Uranium Operations — copper jacket removal. DU manufacturing
operations included copper jacketing of DU billets prior to extrusion. The copper
jacketing was subsequently removed using nitric acid. The objective of the process
was to completely remove the copper and remove as little DU as possible; however,
the process resulted in dissolution of copper and uranium in acid, and conversion of
uranium from an insoluble tetravalent state to a soluble hexavalent state. The nitric
acid solution was then neutralized with lime. It appears that the neutralization process
was not sufficient to convert all of the uranium back to the insoluble tetravalent state.
Evidence from radiation licensing documentation indicates that the facility was
licensed for natural uranium metal as well as DU; therefore, some natural uranium

metal may have been processed in a similar fashion.

Depleted Uranium Operations — machining and casting operations. DU ingots
were fabricated into finished products. Evidence from radiation licensing

documentation indicates that natural uranium could have also been fabricated into
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finished products. The fabrication processes included casting operations (melting DU
in furnaces and casting with molds), milling operations (machining, milling), and
cleanup/decontamination operations (finish grinding, polishing, sandblasting,
washing). These operations generated solid wastes consisting of dust, filings, casting
residue, and sand blast residue, as well as liquid wastes associated with washing

machinery, flooring, finished products, and worker hygiene/decontamination.

The dust collection systems for machining operations discharged to air handler units
located on the roofs of the buildings. Currently, and during recent operations, the air
handlers have had HEPA filters installed. However, uranium and other metal dust may
have been deposited on the building roofs, as well as on surfaces immediately down

wind of the buildings.

e Research and Development. Between approximately 1958 and 1975, the facility
engaged in research and development in support of Department of Defense initiatives.
Available evidence suggests that research and development activities involved metals,
metal alloys, and metal complexes, including depleted and enriched uranium,
zirconium, thorium, molybdenum, titanium, and beryllium. Laboratory wastes could

have included chemical solutions and reagents and metal fabrication wastes.

e Thorium Operations. The facility reportedly engaged in manufacturing of thoriated
tungsten rods. Waste streams historically generated from these operations may have
included dust and filings, as well as liquid wastes associated with washing machinery,

flooring, finished products, and worker hygiene/decontamination.
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Beryllium Operations. Beryllium metal has been and continues to be fabricated into
beryllium alloy products at the Site. Waste streams historically generated from these
operations may have included dust and filings, as well as liquid wastes associated with
washing machinery, flooring, finished products, and worker hygiene/decontamination.
Drums reportedly containing beryllium waste were buried in an area to the north of the

Holding Basin.

Facility Support Processes. Operation and maintenance of the facility required the
use of cutting oils for milling operations, hydraulic oils for operation of heavy presses,
industrial cleaners and degreasers, air filters, and fuel oil for winter heating. In

addition, the facility has had on-Site electrical transformers.

5.1.2 Primary Sources and Receiving Media

The waste streams from the major processes were discharged to or deposited in several

locations at the Site as discussed below. The release mechanisms resulting in

contamination include direct discharge, waste disposal, and particulate emission.

Holding Basin Soil. Neutralized nitric acid solution containing dissolved copper and
uranium was discharged to an unlined Holding Basin between 1958 and 1985. Various
facility drain lines from the facility buildings also appear to have discharged to the
Holding Basin. The primary receiving medium was vadose zone and saturated soil
below, adjacent, and surrounding the Holding Basin, and groundwater below the

Holding Basin.
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Sphagnum Bog Surface Water and Sediment. Supernatant liquid from the Holding
Basin was reportedly discharged to the Sphagnum Bog between 1958 and possibly as
late as the 1970s. In addition, sink and floor drains from laboratories located in
Building A discharged to the Sphagnum Bog between 1958 and approximately 1975.
The primary receiving media were surface water, sediment, and peat in the Sphagnum

Bog.

Cooling Water Recharge Pond Surface Water, Sediment, and Bank Soil. Building
floor drains and roof drains discharged to the Cooling Water Recharge Pond. Roof
drains are a potential source of metals, because if machining dusts were deposited on
the roofing material, they would collect in the roof drain system. The Cooling Water
Recharge Pond also received direct discharge from the Holding Basin on at least two
occasions. Non-contact cooling water pumped from on-Site wells contained both DU
and natural uranium. The primary receiving media include surface water and sediment
in the Cooling Water Recharge pond, and groundwater below the pond. In addition,
sediments from the Cooling Water Recharge Pond may have been dredged and placed
on the banks surrounding the pond in an effort to increase the capacity of the Cooling
Water Recharge Pond. Therefore, soil surrounding the Cooling Water Recharge Pond

may also be a primary receiving medium.

Drain Lines Soil. Drain lines carried process wastes, cooling water and storm water
from the facility buildings to the Holding Basin, Sphagnum Bog, and Cooling Water
Recharge Pond. If contaminated liquids leaked from underground piping, they would
be released to soil beneath the pipes, and potentially to groundwater. Drain lines are

generally located beneath the area of land east of Buildings C and D.
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e Septic Systems Soil. On-Site septic disposal has been utilized since facility start-up in
1958 and therefore, septic systems could have received Site-related chemical or
radiological wastes. The primary receiving medium was soil and groundwater in and
beneath the leach fields.

e Sweepings Area Soil. An area southwest of the main parking lot contains piles that
reportedly include sweepings from building floors. The deposited material has soil-

like characteristics (e.g., sand and gravel).

e Old Landfill Soil. The Old Landfill was reportedly used for disposal of solid waste
that could include materials from the research and development laboratories, drummed
material containing various metals, including uranium and beryllium, and municipal
and office waste. Soil would be the primary receiving medium from drums that may

have leaked or been damaged.

e Buried Drum Area Soil. In addition to drums in the Old Landfill area, drums
containing beryllium and possibly other materials were found in a buried trench located
between the Cooling Water Recharge Pond and the Holding Basin. Soil and
groundwater would be the primary receiving media from drums that may have leaked

or been damaged.

e Former Waste Handling Area Soil. An area located to the south of and beneath

Building E was formerly used for waste handling and storage, prior to the construction
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of Building E. During that time, this area was not paved. The primary receiving

medium for material that may have been spilled or disposed of would be soil.

e Underground Storage Tanks Soil. The facility maintains two 10,000-gallon USTs
used to store heating oil, located north of Building B. If these tanks have leaked, the

oil would migrate to soil surrounding and beneath the tanks.

e Transformer Pads Soil. Two outside transformer pads are present. A pad with one
transformer is located adjacent to Building B and dates from facility start-up in 1958.
A second pad with three transformers is located east of Building D and dates from
construction of that building in 1978. Additional electrical units are located on the
former switchgear pad located in the paved yard behind Buildings C and D. It is not
known if the transformers ever contained petroleum-based dielectric fluid or if the fluid
contained polychlorinated biphenyls (PCBs). If dielectric fluid spilled, the fluid would

have been released to surface soil around the transformers.

e Down-Wind Surface Soils. Particulate emissions from the air handlers and stacks on
the facility buildings may have migrated in the ambient air and been deposited in

surficial soils down-wind of the buildings.

e Northeast Wetland Soils/Sediment. This is a wet area to the north of the Cooling
Water Recharge Pond and south of Route 62. One historical aerial photograph (1981)
indicates that a pipe existed in the Cooling Water Recharge Pond and, although it is not
clear what the function of the pipe was or where it may have discharged to, a possible

scenario is that the pipe controlled pond level and discharged to the wet area to the
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north. If the pipe functioned to drain or maintain the level of the Cooling Water
Recharge Pond, it is possible that the surface water drained from the pond was
discharged to the wetland area. Under these circumstances, constituents present in the
recharge pond surface water could have been discharged to soils/sediment in the

wetland area.

5.1.3 Migration Pathways and Secondary Receiving Media

From deposition in the primary receiving media, Site-related contaminants can migrate to
other media by six principal mechanisms: leaching; migration; overland flow;

volatilization; particulate re-suspension and deposition; and bioaccumulation.

Leaching. Leaching may occur when contaminants become soluble and move from their
point of deposition to other locations within the same medium or to other media.

Typically, the process of leaching is driven by infiltration from precipitation or discharge.
Under most circumstances, chemicals that are soluble in water or have very low sorption to
soil or sediment will be most likely to leach. These constituents include VOCs, light-end
hydrocarbons and low-molecular weight polynuclear aromatic hydrocarbons (PAHS) (e.g.,
naphthalene), and soluble inorganics. Conversely, constituents that are insoluble in water
or that highly sorb to soil, such as heavy-end hydrocarbons, high-molecular weight PAHS,

PCBs, and insoluble inorganics, are less likely to leach.

Leaching is known to have occurred in the Holding Basin, where continuous discharge of
liquid effluents containing soluble uranium, copper, and nitrate, and possibly other
chemicals, has resulted in elevated concentrations of these constituents in deep subsurface

soils and groundwater beneath the Holding Basin. Historical groundwater data suggest
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that some leaching of uranium, nitrates, and solvents (e.g., TCE, toluene) may have

occurred, as these constituents have been detected in groundwater beneath the Site.

Leaching of constituents through the soil column and possibly to groundwater is also a
possibility at the Septic System Leachfields, Old Landfill, Drum Burial Area, Drain Lines,
Sweepings Area, Hazardous Waste Storage Area, Cooling Water Recharge Pond, and
Sphagnum Bog. Leaching is not as likely to have occurred in soils that may have received
particulate deposition of uranium or other metals, since those metals would likely have
been in an insoluble form. Likewise, leaching of PCBs and dielectric fluid from the
transformer locations, if spills have occurred, would not be likely due to the insolubility of

these compounds and high sorption to soil.

Secondary receiving media from leaching can include sediments, soils, and groundwater

beneath the zones of original deposition.

Migration. Migration refers to the movement of a chemical within an environmental
medium, or the transfer of a contaminant from one environmental medium to another.
Migration and leaching are closely related; leaching is the process that releases a chemical
from its point of original deposition, and migration is the process that moves the
contaminant through environmental media. Migration through soil or sediment is driven
by infiltration from precipitation or discharge, and migration through groundwater or

surface water is driven by the flow of the water.

Migration of uranium, copper, nitrate, and possibly other metals from the Holding Basin
and Cooling Water Recharge Pond to groundwater, and within groundwater, is known to

have occurred, as these constituents have been detected at elevated concentrations within
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groundwater beneath and downgradient of these two source areas. Migration of solvents
within groundwater at the Site is also known to have occurred. EXxisting data do not appear
to indicate that groundwater containing Site-related chemicals has migrated to the Assabet

River, where discharge to the river and migration within surface water could occur.

Chemicals released to the Sphagnum Bog migrated in surface water and adsorbed to
sediment and peat within the bog. Infiltration with precipitation could have caused

additional migration of chemicals into deep sediments and possibly groundwater.

Materials that may have spilled on the facility floors could have migrated through cracks in
the floors to soils beneath the floors, and from drain lines to soils beneath the drain lines.
Direct migration of fuel oil from the USTSs to soil may have occurred if the USTs leaked.
Releases migrating to soil could continue to migrate to groundwater and then within

groundwater.
Chemicals released from other source areas, including the Septic System Leachfields, Old
Landfill, Drum Burial Area, Sweepings Area, and Hazardous Waste Storage Area, may

have migrated through soil and groundwater.

Overland Flow. Overland flow transports chemicals that are adsorbed to soil particulates

via erosion of the particulates during storm water runoff or during direct discharge of
liquids. Overland flow is known to have transported constituents from the Holding Basin
to the Cooling Water Recharge Pond during at least one documented event when the soil
berm that separates the Holding Basin and Cooling Water Recharge Pond broke. In
addition, if the Cooling Water Recharge Pond ever overflowed, the runoff could have

breached the low point between the Pond and the Sphagnum Bog.
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Three storm water outfalls serve catch basins in various paved areas of the facility. The

three storm water outfalls associated with these pavement drains discharge to:

e Surface soils near the Sweepings Areas;

e Surface soils to the east of the Septic System ST2 leach field located in the
northeast portion of the site; and

e Surface soils on a slope above the Assabet River floodplain via a culvert beneath
Route 62.

Substances on the pavement (e.g., metal particulates from airborne deposition) could be
washed off during precipitation events, channeled to the storm water outfalls, and then be
transported by overland flow to points downgradient from the storm water discharge point.
The topography of the storm water outfall near the eastern Leach Fields (i.e., Septic
System ST2) suggests that storm water runs toward the Sphagnum Bog, rather than the
wetland area on the south side of Route 62. Constituents that are transported to surface
soils via overland flow could potentially migrate through the soil column as the result of

continued storm water infiltration in those areas.

The Holding Basin, Cooling Water Recharge Pond, and Sphagnum Bog are located in low
lying areas of the Site. Constituents in surface soils on areas that slope toward these water

bodies can migrate with storm water runoff to the water bodies.

Volatilization. Volatilization is the process where volatile substances partition to air, and

then migrate within the air. Volatile substances in surface water may partition directly to
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ambient air, whereas volatile substances in groundwater or soil partition to soil gas. Soil
gas may then migrate to the land surface and be released to the atmosphere, or be
convectively transported to air within buildings that are constructed near the soil gas
source. The available data for the Site show that volatile substances are present in
groundwater, but are generally not present in soil and surface water. Volatilization directly
from submerged sediment does not occur because volatile substances in sediment must
first dissolve in surface water; migration to air is then via release from surface water and

not sediment.

Particulate Re-suspension and Deposition. Soil particulates can be released to the air,

migrate in air, and resettle (as dust). Constituents that are adsorbed to soil particulates
(generally non-volatile chemicals) can be transported via this mechanism. This process
may occur as a result of wind eroding dry, unvegetated soil; vehicles operating on dry,
unvegetated soil; or excavation of dry soil. Generally, soil that is moist or has high
organic carbon content is not likely to be suspended in air. Under the existing conditions
at the Site, very little unvegetated soil exists and no excavation activities are presently

occurring.

Bioaccumulation. Bioaccumulation refers to the uptake and storage of constituents by

organisms. Organisms that may accumulate constituents directly from environmental
media include vegetation (root uptake from soil or sediment), benthic invertebrates (e.g.,
earthworms that ingest soil or aquatic macroinvertebrates that live in sediment), and
aquatic organisms such as fish. Only chemicals that are in a bioaccessible form (i.e., able
to be absorbed by organisms) and have the capacity to sequester in tissues are a
bioaccumulation concern. At the Site, these chemicals could include soluble inorganics,

mercury (if present in a methylated form), and PCBs.
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5.1.4 Potentially Contaminated Media

Based on the information concerning sources of contamination and migration pathways,

the following media are, or may have been, affected by releases from the Site:

e Residual soil/sludge at the bottom and beneath the Holding Basin;

e Surface and subsurface soil surrounding the Holding Basin;

e Sediment at the bottom of the Cooling Water Recharge Pond;

e Surface water in the Cooling Water Recharge Pond;

e Surface and subsurface soils surrounding the Cooling Water Recharge Pond;

e Overburden groundwater beneath and downgradient of the Site property;

e Bedrock groundwater;

e Sediment in the Sphagnum Bog;

e Surface water in the Sphaghum Bog;

e Assabet River surface water and sediment;

e Subsurface soil in the vicinity of the Drain Lines, beneath the building floors, in the
Septic System Leachfield areas, and the UST Area (located north of Building B);

e Soil in the vicinity of the Old Landfill, Sweepings Area, Drum Burial Area,
Hazardous Waste Area, Transformer Pads, and Parking Lot Outfalls;

e Surface water and sediment in the Northeast Wetland, south of Route 62; and

e Surface soils that may have received deposition from stack emissions from the Site.

The human and ecological receptor exposure pathways that could be associated with each

of the exposure media are discussed in the Risk Assessment Work Plan (PSOP Volume V).
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5.2 IDENTIFICATION OF AREAS OF INVESTIGATION

As shown on Figure 5.1.1, the potentially contaminated media have been divided into
AOlIs for the purposes of the RI characterization investigation. The AOIs have been
identified based on differences in the types of potential release and location of media
affected.

A total of 18 designated AQOIs have been identified at the Site. Figure 5.1.2 shows the
locations of the AOIs. AOI boundaries reflect current historical knowledge about the
processes that have potentially impacted various areas of the Site and the nature of the
contaminants that may be at those areas. Note that two of these AOIs potentially extend
onto abutting property (AOI 3 and AOI 9). On-Site and off-Site impacts to groundwater
will be investigated under AOI 16. Background reference sampling will be conducted at
off-Site locations (in public areas) as AOI 17. Impacts to the Assabet River will be
investigated under AOI 18. Groundwater will be investigated under AOI 16. Surface soils
outside of the other defined AOIs will be evaluated under AOI 14.

The FSP (PSOP Volume I11b) provides comprehensive summaries of the background of
each AQI, an assessment of scope and findings of previous environmental sampling tasks,

and detailed descriptions of the RI program.

5.3  EXISTING DATA QUALITY SUMMARY

Various types of environmental data have been collected since facility start-up in 1958, as

discussed in Section 2.0. In the first two decades of operation, environmental monitoring
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was largely limited to gross measurements of radioactivity in groundwater and air.
Beginning with the discovery of VOCs in groundwater in 1981, and with the general
evolution of environmental regulations and awareness, a succession of increasingly
sophisticated environmental studies have been performed to investigate areas of the Site.
While the data have been used during the RI scoping process to develop a conceptual

model of the Site, the data have limitations for use in the RI/FS process.

This section discusses the quality of the previous data; identifies screening values that will
be used during the RI to ensure that the data collected in the RI are sufficient in nature,

quality, and quantity; and compares the previous data set to the proposed screening values.

5.3.1 Historical Data Quality Summary

Data have been collected by various entities including previous and current Site owners,
environmental consultants, and state and federal regulators to assess potential
environmental impact from Site operations. Available existing data have been assembled
and evaluated to identify data gaps, resolve inconsistencies, define data usability, develop

a preliminary conceptual model, and aid in the scoping of the RI/FS.

To manage the large amount of existing data, an electronic database was developed by de
maximis by compiling existing data collected from 1981 to 2002. The database does not
intend to represent all historical data from the Site, but does include data from the majority
of the environmental studies conducted at the Site. Some data was not available, and
sampling coordinates were not available for all prior work. Data were compiled from
many sources of information and represent samples collected, analyzed, and reported using

various sample collection procedures, laboratory analytical methods, and data reporting
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conventions. Data compilation activities involved both manual hand-entries and electronic

entries, when applicable.

Based on a review of the electronic database, severe data quality limitations were noted:

e Analytical quality levels are unknown for over 3,000 samples (i.e., unknown
methods of analysis).

o Data validation levels are unknown for almost all samples.

e Location coordinates are missing for 99 samples.

e Media definitions for some sample identification numbers appear inconsistent
(e.g., sediment samples appear to be labeled as soil and vice versa, surface water
samples appear to be labeled as groundwater).

e Fraction codes for aqueous samples appear inconsistent (e.g., total vs. dissolved).

e Erratic coverage was observed for parameters analyzed for samples within a given
area (i.e., analysis may be limited to only a few parameters for certain areas).

e Analytical detection limits for some samples exceeded risk-based screening levels.

e Radiochemistry results were inconsistently reported using mass-based and
activity-based units.

e Units of measurement for several parameters are inconsistent and in some cases

appear incorrect.

These limitations were considered significant during the scoping of the RI/FS Work Plan;
therefore, the historical data were used primarily to evaluate the spatial distribution of
parameters and magnitude of detected concentrations. The limitations of the historical

data indicate that the RI needs to provide current and more complete data to achieve its
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stated characterization objectives and to complete the human health and ecological risk
assessments. Data summaries presented in the RI/FS Work Plan describe the overall
analytical coverage, frequency of detection, and maximum and minimum detected
concentrations for each AOI based on available data. This information was used to
provide the basis for identifying data gaps, as discussed later in Section 6.2, and scoping

future work as part of the RI/FS.

5.3.2 ldentification of Rl Screening Values

RI Screening Levels (RSLs) have been developed as a component of the QAPP (Vol. 1l1a)
and RAP (Vol. V). Tables 5.3.1 through 5.3.4 provide RSLs for the analytical parameters
for soil, sediment, surface water, and groundwater, respectively. The RSLs are used to
help ensure that the data collected in the RI are sufficient in nature, quantity, and quality to
enable completion of human health and ecological risk assessments. The RSLs consider
Risk-Based Screening Levels (RBSLs) for humans and ecological receptors, background

values, and analytical detection limits.

The RSLs have two principal functions in the RI program:

1. RSLs are used to identify the analytical detection limits that must be met and
associated analytical methods that must be used in order to ensure that
concentrations that could pose more than a de minimis (insignificant) risk can be
quantified in the RI.

2. RSLs will be used to evaluate the data collected during the RI to help identify when
the nature and distribution of contamination has been adequately delineated. This

process, described in Section 6.3, is based on the premise that it is necessary to
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bound the nature and distribution of contamination to concentrations that pose

insignificant risk, rather than to non-detect or background levels.

The RSLs have also been used to help evaluate the existing analytical data at the Site and

to identify possible data gaps to be addressed in the RI.

For each constituent that will be analyzed for in the RI, the RSL is identified as follows:

RBSLs are chemical concentrations that would pose risks to exposed human or
ecological receptors that are de minimis (insignificant) from a regulatory
perspective. The lesser of the values that are protective for humans or ecological
receptors (terrestrial and aquatic wildlife) are selected as the Final RBSL values.
The RBSL values are derived in the Risk Assessment Work Plan (Vol. V).

The RBSLs will be compared to Site-specific background concentrations, and the
greater of the RBSL or background concentration will be selected as the screening
level for use in the RI. Because Site-specific background values are not yet
available, the screening levels developed in this Work Plan are based on the lesser
of the human or ecological values only, and do not yet consider background
concentrations. The final screening levels used in the R1 will be developed after
background data are collected and a background concentration is derived, as
described in the Background Section of the FSP (Section 3.17 of FSP, Vol. 1l1b).
The final screening levels will be compared to analytical detection limits, and the
greater of the minimally achievable analytical detection limit or final screening
level value will be selected as the RSL. Since one of the data quality objectives is

to achieve analytical detection limits that are below screening values, it is
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anticipated that the majority, if not all, of the RSLs will be based on a risk-based or
background concentration, and not the minimally achievable analytical detection
limit. The screening levels and detection limits are presented in the QAPP (Vol.
I1a).

5.3.3 Nature and Distribution of Contamination

The nature and distribution of contamination describes the location of Site-related
contaminants following historical release at the Site. The CSM provides a “road map” for
determining the media and locations where Site-related contamination may be (distribution
of contamination), and what type of Site-related contaminants would be expected at those
locations (nature of contamination). The existing nature and distribution of contamination
is described by the available analytical data collected during previous investigations at the
Site. This information has been used in conjunction with available historical information
and the CSM to identify data needs to define the scope of the RI.

Tables 5.3.1 through 5.3.4 provide summaries of the available analytical data by medium,
as well as the RSLs for the analytical parameters. The data provided in these tables are
based on the historical data that have been collected at the Site between approximately
1983 and 2002, and include data for areas that have been partially remediated (e.g.,
Holding Basin). Therefore, the data do not necessarily represent the existing conditions at
the Site, and should be viewed in the context of the data quality and usability limitations
described in Subsection 5.3.1. Nonetheless, the data provide an indication of the nature
and distribution of contamination that requires further evaluation in the RI. Data needs to
define the nature and distribution of contamination that will be addressed in the RI are

identified in Section 6.2, as well as in the FSP.
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A review of the historical data for the Site presented in Tables 5.3.1 through 5.3.4 indicates
that VOCs, semivolatile organic compounds (SVOCs) (including PAHS), metals, and
radionuclides, were analyzed for and detected in soil, sediment, surface water and
groundwater. In addition, petroleum hydrocarbons were detected in soil and sediment. In
all media, metals and radionuclides were detected at maximum concentrations that exceed
RSLs. SVOCs (PAHSs) were detected in sediment at maximum concentrations that exceed
RSLs, VOCs were detected in groundwater at maximum concentrations that exceed RSLS,
and petroleum hydrocarbons were detected in soil at maximum concentrations that exceed
RSLs. Except as noted in sediment and groundwater, VOCs, SVOCs, and petroleum

hydrocarbons were generally detected at concentrations below RSLs.

These data are consistent with the CSM, which suggests that the majority of contaminant
releases to media at the Site were associated with metals, uranium, and thorium. Some of
the radionuclides detected are short-lived progeny of uranium and thorium isotopes, others
may be hard to detect radionuclides (HTDR) (e.g., americium 231 and plutonium 238)
associated with depleted uranium, and others are naturally occurring in the environmental
media. The finding of PAHSs in sediments at elevated concentrations is consistent with the
understanding that sediments would adsorb PAHs contained in surface water runoff from
parking lots and roof drains. The finding of VOCs at very low levels in all media except
groundwater is consistent with the hypothesis that VOC releases at the Site have ceased,
and VOCs would have by now migrated from their initial receiving media to groundwater

and likely have also naturally degraded.
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54 IMMINENT HAZARD EVALUATION

MADEP and EPA have conducted remedial activities at AOI 1 - Holding Basin and AOI -
3 Old Landfill to address contamination that potentially posed an imminent hazard at the
Site. A description of the remedial activities completed at AOIs 1 and 3 is presented
below. These actions were taken to abate risks to human health and the environment. No

other imminent hazards have been identified at the Site.

AOI 1 -Holding Basin. Between fall 1997 and spring 1998 approximately 8,000 cubic
yards of sludge and contaminated soils were excavated from the Holding Basin as a
Release Abatement Measure under the MCP. The excavated materials were disposed at an
approved facility. In 2002, EPA installed a temporary impermeable cover on the Holding
Basin. Installation of the geomembrane cover and soil cap also included reshaping the
basin wall and placement of a stone blanket over the basin walls and sides prior to cover

installation.

AOI 3 - 0ld Landfill. In 2001, EPA conducted an investigation to verify the presence of
drums or drum parts that had been reported on the slope of the Old Landfill to the south of
the Sphagnum Bog. Test pits reportedly uncovered drum pieces, white goods, and other
miscellaneous debris. Based on this investigation, EPA installed a temporary polyethylene
cover, approximately 210 feet by 100 feet over a portion of the Old Landfill. In order to
complete installation of the cover, the area was cleared and grubbed, some drums and
debris encountered were removed and disposed at an approved facility, and the area was
regraded to facilitate installation. A chain link fence was installed to restrict access to the

immediate area of the cover.
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6.0 REMEDIAL INVESTIGATION RATIONALE

6.1 R1 OBJECTIVES

The objectives of the RI are to:

1. define the source(s), nature, and distribution of contaminants released,

2. provide sufficient information to calculate and assess the current and future
potential risks to human health and the environment; and

3. provide sufficient information to evaluate remedial alternatives, conceptually

design remedial actions, select a remedy, and issue a ROD.

Section 6.2 identifies the data gaps that must be addressed to meet each of these objectives.

Section 6.3 describes the RI technical approach.

6.2 IDENTIFICATION OF DATA GAPS

Data gaps have been identified through the RI scoping process and development of the
RI/FS Work Plan components. This section presents a discussion of data gaps that affect

all components of the RI/FS process.
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6.2.1 Contamination Characterization

The nature and distribution of contamination has been only partially characterized at the
AOIs (and for some AOIs, nature and distribution have not been characterized at all). For
several of the AQls, the distribution of contamination has not been bounded horizontally
and/or vertically. At other AOIs, the distribution of contamination is fairly well defined,
but only for a limited number of constituents. Therefore, a principal objective of the RI is
to delineate the nature and distribution of contamination in each potentially affected
medium and at each AOI. Sampling programs that are specific to each AOI are presented
in the FSP. Nature and distribution issues that are unique to the Site, and have been

considered in the development of these sampling scopes, are described below.

Uranium Isotopic Profile. Historical records for the Site indicate that the facility was

licensed to possess depleted uranium metal, natural uranium metal, and enriched uranium
metal. The term “depleted” refers to the attribute that the uranium has been reduced in its
U-235 content to a percentage mass that is less than what is naturally occurring. The term
“enriched” refers to the attribute that the uranium as been enriched in its U-235 content to

a percentage mass that is greater than what is naturally occurring.

The isotopic mix of U-234, U-235, and U-238 varies among depleted uranium, natural
uranium, and enriched uranium. Uranium is a natural and commonly occurring radioactive
element. It is comprised of three predominant radioisotopes — U-234, U-235, and U-238.
All three radioisotopes behave the same chemically, but each has a different radioactive
half-life and decay scheme. The half-lives of uranium isotopes are very long (244
thousand years for U-234, 710 million years for U-235, and 4.5 billion years for U-238).
Natural uranium contains 99.274% U-238, 0.72% U-235, and 0.0057% U-234 by weight.
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The depleted uranium used at the facility during the majority of years that the facility
worked with depleted uranium is reported to have been depleted in U-235 to 0.2% U-235.
Just prior to cessation of depleted uranium use in the mid 1990’s, the uranium is reported
to have been slightly less depleted in U-235 (0.3% U-235). Enriched uranium is typically
between 3% and 90% enriched with U-235. Available information suggests that enriched
uranium was likely used in much smaller quantities than depleted uranium, perhaps only
for research and development. As U-235 enrichment changes, the percentage radioactivity
contributed by U-238 and U-234 also changes. These changes, in turn, affect the
relationship between uranium mass and activity, as well as the radiation dose and health

risk that is associated with a given unit of uranium mass or activity.

The majority of uranium operations at the facility involved depleted uranium. Therefore,
the isotopic profile of uranium in environmental media at the Site will likely resemble
depleted uranium and be relatively consistent across the Site. However, further data must
be collected to confirm this hypothesis. Therefore, the uranium isotopic mix that is present
in Site media will be characterized so that the estimated radiation dose and health risk can
be accurately evaluated, the RBSLs can be appropriately applied in the delineation of the
nature and distribution of contamination, and the appropriate analytical instrumentation

can be selected and used to characterize radionuclide activities or concentrations.

One of the processes used by the U.S. Department of Energy to produce uranium, the
reprocessing of spent nuclear fuel, was known to occasionally introduce radioisotopes of
americium, curium, neptunium, plutonium, strontium, and technetium (called in this Rl
“Hard to Detect Radionuclides,” or HTDRS) at very low concentrations in DU. In general,
if these radionuclides are present, they are only detectable when uranium is present at very

high concentrations, and, therefore, exist at such low activities in relation to the activity of
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uranium that they do not appreciably affect the total dose or total risk estimates. However,
it is important to assess if these HTDR isotopes may be present, so that the estimated
radiation dose and health risk can be accurately evaluated, the RBSLs can be appropriately
applied in the delineation of the nature and distribution of contamination, and the
appropriate analytical instrumentation can be selected and used to characterize

radionuclide activities or concentrations.

Thorium Isotopic Profile. Natural thorium metal was reportedly used to manufacture
thoriated tungsten rods. Therefore, natural thorium that was used in manufacturing at the
Site may have been released to the environment. The identification of natural thorium
metal (Th-232 and Th-230) that may be Site-related is complicated by the fact that natural
Th-232 and its decay chain exist at low levels in environmental media as naturally-
occurring thorium. In addition, thorium as Th-234, Th-230, and Th-231 exist in
equilibrium with U-238, U-234, and U-235 respectively, that is both naturally occurring in
the environment and is associated with depleted, natural, and enriched uranium that was
used at and released from the Site. Therefore, it is necessary to determine the isotopic
profile of thorium in Site media so that Th-232 and Th-230 that may have been released as
a Site-related waste can be differentiated from naturally-occurring Th-232 and Th-230 as a
background condition, and thorium isotopes that may be associated with uranium decay
(from both natural and Site-related wastes). Therefore, the isotopic profile of thorium in
Site media will be investigated so that the nature and distribution of thorium contamination
can be characterized, the estimated radiation dose and health risk can be accurately
evaluated, the RBSLs can be appropriately applied in the delineation of the nature and
distribution of contamination, and the appropriate analytical instrumentation can be

selected and used to characterize radionuclide activities or concentrations.
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Radionuclide Mobility. Previous investigations at the Site have documented that a

portion of the uranium beneath the Holding Basin is in a soluble form. However, uranium
mobility at other areas of the Site has not been characterized. In most other areas, where
the uranium was not chemically oxidized, insoluble metallic uranium is expected to be
present. In addition, the mobility of natural thorium, if present as a Site-related
contaminant, has not been characterized. Radionuclide mobility must be characterized to
support radionuclide dose modeling, delineation of the nature and distribution of

contamination, and to support the FS.

Specialty Metals. Historical records for the facility indicate that several “specialty”

metals may have been used in research and development activities or to manufacture metal
alloys. Some metals were used in large quantities (e.g., aluminum, copper and beryllium)
based on the production processes while others were likely used in lesser quantities (e.g.,
zirconium, titanium, tungsten, thorium, and molybdenum). Historical documents indicate
that in the early years of research and development operations, very small quantities of
unusual metals were worked with on a contract-by-contract basis (e.g., niobium, hafnium,
and yttrium). While these uncommon metals may be present in some areas (e.g., the bog
that received lab waste discharge), these metals are likely to be co-located with much
higher levels of other metals. Although there is a mandate under CERCLA to evaluate the
nature and distribution of contamination, significant effort would be required to develop
both analytical methods and criteria for all potential metals. Furthermore, risk-based
screening or action levels are not available for these uncommon metals. Therefore, risk-
based cleanup would likely be driven by metals for which criteria exist (as would be
appropriate, since these metals would be expected to be detected at much higher
concentrations at the Site based on process abundance). The nature and distribution of

specialty metals for which analytical methods and risk assessment criteria will need to be
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identified to enable a characterization of the distribution of release/impact, evaluate risks,
and develop FS alternatives. Therefore a subset of samples to be collected at appropriate
AOIs will include analysis for specialty metals. If other potential contaminants are
identified during the Historical Site Assessment (HSA) (Subsection 6.3.1), additional

analytical parameters may be added to the list of contaminants of concern.

6.2.2 Background Levels

Site-specific background data are limited with respect to the media for which background
data are available, the number of constituents for which data are available, and the number
of samples that comprise the background data for those constituents. Background data are
necessary to help establish the final RSLs that will be used to help establish the nature and
distribution of contamination, used for the determination of low-level radiological waste
(LLRW) for the purposes of characterizing Site samples and wastes for shipment and
disposal, to characterize background risks in the risk assessments in support of risk
management decision-making, and to help in establishing remedial goals for the FS. A
site-specific background characterization program will be completed to develop

background data to satisfy these needs.

6.2.3 Hydrogeology

While several site investigations have been conducted at the Site, a few AOIs remain
unexplored and the conceptual model and preliminary groundwater flow modeling have
indicated data gaps limiting the full characterization of the Site. Principal data gaps
associated with the hydrogeology of the Site include limited hydraulic conductivity data,

especially for till and bedrock; limited definition of aquifer units across the Site; and
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understanding of the role of bedrock in groundwater flow and potential contaminant
transport from the Site. Additional wells and borings are needed to provide these physical
data as well as provide samples to define or refine understanding of groundwater
contaminant distributions. The groundwater contaminant distribution is linked to the
groundwater flow as affected by the patterns of withdrawal and recharge, both historic and
present, at the Site. Additional information to refine the Site conceptual model and
improve the representiveness of the groundwater flow model will be obtained by sampling
groundwater for a number of parameters, logging geologic information, measuring static
and transient water levels, performing slug, specific capacity or pumping tests, and
performing down-hole measurements (optical or acoustic tele-viewing, caliper logging and
pumping and non-pumping condition heat-pulse flow meter logging) and packer tests in

bedrock wells

6.2.4 Risk Assessment

Data gaps that are specific to the risk assessment are discussed in the Risk Assessment
Work Plan (RAP) (Vol. V). In summary, data needs may include characterization of vapor
fate and transport, physical parameters to support fate and transport modeling, ecological
habitat characterization, toxicity testing to support the Baseline Ecological Risk
Assessment (BERA), and contaminant distribution characterization to support
development of exposure point concentrations. Because the historical data for the Site are
being replaced with data that will be acquired in the RI, the existing data set was not
reviewed to assess if the historical data are sufficient to address these data needs. The RI
technical approach described in Section 6.3 incorporates a decision-making step for

evaluating these data needs and acquiring the data as necessary during the RI.
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6.3 RI TECHNICAL APPROACH

The RI has been designed to achieve the objectives and address data gaps through use of a
dynamic investigation design that is conceptually shown on Figures 6.3.1 and 6.3.2. This
design is based on a process in which data are collected and evaluated to assess if RI
objectives and data gaps have been addressed, and if they have not or if additional data
gaps have been identified, additional data are then collected in an iterative fashion until all
RI objectives and data gaps have been addressed. The components of this investigation
program are discussed in this subsection. Details of the investigation program for each
AOI are provided in the FSP.

6.3.1 Historical Site Assessment

An Historical Site Assessment (HSA) will be performed to provide a more comprehensive
history of the Site, its production processes, chemicals used, wastes generated, and
practices that may have resulted in release of contaminants to the environment. The HSA

will address the following:

e ldentify potential, likely, and known sources of radioactive material and radioactive
contamination based on existing or derived information;

e Identify whether or not areas pose a threat to human health and the environment;

e Provide an assessment of the likelihood of contaminant migration;

e Provide input to scoping and characterization surveys; and

e Differentiate impacted from non-impacted areas.
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Based on the HSA, refinements or modifications to the FSP may be needed. These

changes could include:

e refinements or modifications to the CSM,;

e refinements or modifications to the proposed analytical parameters list based on
evidence that additional constituents may have been used or released at the Site, or
that constituents thought to have been used or released at the Site were, in fact, not
used and/or released; and/or

e identification of additional AOlIs if the HSA reveals previously undocumented
releases. Since the entire facility property is already included in one of the 18
AOls, additional AOIs would likely be identified as being within a previously
identified AOI.

6.3.2 Background Investigation

Site-specific background data will be collected for the media and analytical parameters
described in the FSP (PSOP Volume I11b). The Site-specific background data sets will be
evaluated and used to derive a background concentration value for each parameter in each
medium. These background values will then be used to refine the RSLs as described in
Subsection 5.3.2, establish radionuclide background for the purposes of classifying
samples and wastes for shipment and disposal, and will eventually be used in the Baseline
Human Health Risk Assessment (BHHRA) and BERA.
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6.3.3 Execute Field Sampling Plan

The FSP will ideally be executed in one continuous phase to delineate the nature and
distribution of contamination, and collect sufficient data to satisfy risk assessment and
feasibility study requirements. The FSP for each AOI presents a sampling plan that is
intended to characterize the nature and distribution of chemical and radionuclide
contamination and provide data to support the BHHRA, BERA and FS.

To address data gaps that are specific to evaluating the nature and distribution of
radionuclides and specialty metals, the following approach is to be implemented in the
FSP:

e The isotopic profile of uranium and thorium will be evaluated using alpha
spectroscopy (in a subset of analytical samples). The RI has been designed using
chemical mass analysis to quantify uranium and thorium in every analytical
sample, with a subset to be submitted for laboratory alpha spectroscopy analysis to
provide assurance that the isotopic profile meets the risk-based screening criteria
developed for the RI. Should this hypothesis not prove true, additional isotopic
analysis may be necessary.

e A subset of samples anticipated to have elevated uranium concentrations from the
Holding Basin and Sphagnum Bog will be analyzed for HTDRs by conventional
radiochemistry techniques (alpha and gamma spectroscopy, gas flow, liquid
scintillation). Refer to Sections 6.1.4 and 12.0 of the QAPP (PSOP Volume Illa)
for greater details on the actual analytical methodology.

e A subset of samples will be analyzed for uranium and thorium mobility.

6-10
Nuclear Metals, Inc. Superfund Site — Project Summary and Operations Plan

Disclaimer: This document is a DRAFT document prepared by the Respondents pursuant to a
government administrative order which has not received final acceptance from the U.S.
Environmental Protection Agency. The opinions, findings, and conclusions expressed are those of the
authors and not those of the U.S. Environmental Protection Agency.



SECTION 6

e A defined list of specialty metals (molybdenum, titanium, thorium, tungsten, and
zirconium) will be analyzed in samples. When other specialty metals are suspected
as contaminants of concern at an AOI, a subset of the overall set of environmental

samples collected will also receive specialty metals analysis.

The objective of the RI is to delineate the nature and distribution of contamination at each
of the AOIs under the hypothesis that each of the AOIs has been affected by Site-related
contamination and requires evaluation in the RI/FS. To facilitate this process, RSLs will
be used in the process outlined below and shown in Figure 6.3.2 to establish when the
distribution of contamination has been delineated horizontally and vertically to levels that
are consistent with an insignificant risk".

The RAP (PSOP Volume V), Section 4, identifies the methods that are used to establish
the RSLs. The RSLs will be used to define the level of contamination that is associated
with an “insignificant risk” and, hence, the level below which delineation is not required.
The RSLs are principally based on risk-based screening levels (RBSLs) that are protective
for de minimis risk levels (i.e., excess lifetime cancer risk of 1 in 1 million and a hazard
index of 0.1 for humans, and conservative screening benchmarks for ecological receptors).
However, as explained in Section 4 of the RAP, the RSLs also consider background values
and analytical detection limits, as it is not always possible to delineate contamination to

levels below background or to levels below an analytical detection limit.

Chemicals

! EPA has developed Soil Screening Levels (SSLs) and Soil Screening Guidance for chemicals and
radionuclides. However, the intent of the guidance is to provide methodology that may be used to identify or
define areas at a particular site that may be screened from further evaluation the RI/FS (i.e., to identify areas
of a Site that do not require further Federal attention). Since the objective of the Rl is to delineate the nature
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Analytical results will be compared to the RSLs to evaluate if the edge of contamination
has been found, both horizontally and vertically, for which analyte concentrations do not
exceed the RSLs.
e If analyte concentrations exceed the RSLs, the sampling will be expanded in the
direction(s) that are not satisfactorily delineated until adequate delineation is

achieved.

Uranium
The isotopic profile of uranium will be evaluated using the alpha spectroscopy data to
assess if the isotopic mix is consistent within each AOI.

e If the isotopic mix is consistent, the RSL (which is based on the assumption of an
isotopic mix consistent with depleted and natural uranium) will be used to evaluate
the nature and distribution of contamination. Sampling will be expanded, as
needed, to bound the nature and distribution.

e If the isotopic mix is not consistent with the assumptions used to develop the RSL
(e.g., if the isotopic mix at an area is other than depleted uranium or natural
uranium), the RSL will be refined for that isotopic mix, and sampling expanded to

bound the nature and distribution of that area.

Thorium
The isotopic profile of thorium will be reviewed to evaluate if the nature and distribution
of natural thorium (Th-232 and Th-230) that may be present in excess of background

natural thorium has been delineated.

and distribution of contamination, rather than to remove AOIs from the RI/FS, the Soil Screening Guidance
and SSLs are not applicable for use in the RI at the Site.
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e The sampling will be expanded in the direction(s) that are not delineated until

delineation has been achieved.

Data generated from the sampling described in the FSP will be reviewed to evaluate if
additional data are needed to support the BHHRA, BERA, or FS, as shown on Figure

6.3.2. The following approach will be used to make these decisions:

e The data set will be reviewed to evaluate whether additional data are required to
characterize exposure point concentrations in the BHHRA and BERA.

e Additional samples will be collected, if needed, to ensure that the data are
representative of the concentrations that receptors may be exposed to across an
exposure point or exposure area.

e The data set will be reviewed to evaluate whether specialized data, including
toxicity testing, bioaccumulation studies, benthic or terrestrial population studies,
and/or tissue sampling are needed to support the BERA.

o If further ecological data are required, a work plan will be developed and submitted
for review and comment resolution prior to executing the data acquisition (see the
RAP, Section 3, for details concerning the BERA).

e The data set will be reviewed to evaluate whether data are sufficient to support the
FS.

e Additional samples and/or parameters will be collected, as needed, to support the
FS.

Once these objectives and data needs have been completed, the RI Characterization will be

considered complete, and the EPA will be informed that the RI field investigation is
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complete. Data validation and analysis will then be completed prior to preparation of the

human health and ecological risk assessment reports.

6.3.4 Baseline Human Health and Ecological Risk Assessment Reports

The Baseline Human Health and Ecological Risk Assessment Reports (BHHRA and
BERA) will be completed once the RI Characterization is complete. In addition, a Derived
Concentration Guideline Level (DCGL) may also need to be developed consistent with
NRC guidelines for any materials that might be disposed off-Site. The Risk Assessment
Work Plan provides details concerning these tasks. The results of the BHHRA, BERA,
and DCGL will be used to develop remedial goals that will be used to develop FS

Alternatives.

6.3.5 Develop FS in Support of Proposed Plan/ROD

The remedial alternatives developed in the FS will be used to support a Proposed Plan and
ROD.
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7.0 FEASIBILTY STUDY PROCESS

The FS will develop an appropriate range of management options for materials posing
unacceptable risks in a manner consistent with the SOW, the NCP, the “Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA” (USEPA,
1988b) (the RI/FS Guidance), and other applicable EPA guidance. Remedial alternatives
will be developed by assembling combinations of technologies (including innovative ones
that offer the potential for superior treatment performance or lower cost for performance
similar to that of demonstrated technologies) and the media to which they will be applied
into overall alternatives that address contamination at an individual AOI, or if appropriate,
several similar AOIs. Alternatives for each AOI where remediation is necessary will then

be assembled to form a comprehensive, protective remedy for the Site.

Alternatives will be developed that:

a. Protect human health and the environment by recycling waste or by,
eliminating, reducing, and/or controlling risks to human health and the

environment posed through each pathway at the Site;

b. Consider the long-term uncertainties associated with land disposal;

C. Consider the goals, objectives, and requirements of the Solid Waste
Disposal Act;

d. Consider the persistence, toxicity, mobility, and propensity to

bioaccumulate of hazardous substances and their constituents;

e. Consider the short and long term potential for human exposure;
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f. Consider the potential threat to human health and the environment if the
remedial alternative proposed was to fail; and

g. Consider the threat to human health and the environment associated with
the excavation, transportation, and re-disposal or containment of

contaminated substances and/or media.

The FS process includes the following components:

a. Specify the contaminants and media of concern, identify potential exposure
pathways, identify the principal and low-level threats, develop Remedial
Action Objectives (RAOs) and preliminary remedial goals (PRGS) that are
based on chemical specific ARARsS, risk assessment data, and Site
characterization data;

b. Develop response actions for each media of interest defining engineering
controls, treatment, excavation, pumping, or other actions, separately and in
combinations;

C. Identify volumes or areas of media to which response actions shall apply;

d. Identify and perform an initial screening of technologies, including
innovative ones, that would be applicable to each response action; and

e. Assemble the selected technologies for detailed analysis into alternatives

representing a range of treatment and containment options.

The alternatives may include the following:

a. An alternative that, throughout the entire soil, source, and/or groundwater

plume, reduces the contaminant concentrations to meet or exceed all
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federal Maximum Contaminant Levels (MCLS), ARARSs, a 10*to 10
excess cancer risk, and a Hazard Index of less than 1. It shall achieve this
objective as rapidly as possible, and shall require no long-term
maintenance.

b. A no action alternative. This may be “no further action” if some removal
or remedial action has already occurred or is undertaken during the RI/FS
at the Site.

C. Alternatives that provide for or include source control actions, such as:

i. A range of alternatives in which treatment that reduces the toxicity,
mobility, or volume of the hazardous substances, pollutants, or
contaminants is a principal element. As appropriate, this range shall
include an alternative that removes or destroys hazardous
substances, pollutants, or contaminants to the maximum extent
feasible, eliminating or minimizing, to the degree possible, the need
for long-term management. As appropriate, other alternatives shall
be developed which, at a minimum, treat the principal threats posed
by the Site but vary in the degree of treatment employed and the
quantities and characteristics of the treatment residuals and

untreated waste that must be managed.

ii. One or more alternatives that involve little or no treatment, but
provide protection of human health and the environment primarily
by preventing or controlling exposure to hazardous substances,
pollutants, or contaminants through engineering controls, for

example, containment and, as necessary, institutional controls to
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protect human health and the environment and to assure continued

effectiveness of the response action.

d. For groundwater response actions, the FS will develop a limited number of
remedial alternatives that attain site-specific remediation levels, if possible,

within different restoration time periods.

Special consideration will be given to innovative technologies. If any innovative
technologies pertinent to the Site can be identified, then one or more such technologies
shall be evaluated beyond the initial screening. A no-action alternative that involves no
long-term maintenance shall be carried through the development and screening, and shall

be analyzed during the Detailed Analysis of Alternatives.

The “Development and Initial Screening of Alternatives Report” will be submitted as an
attachment to the Remedial Investigation Report, which also includes the Human Health
and Ecological Risk Assessments. The Feasibility Study is made up of the Development
and Initial Screening of Alternatives Report, and the subsequent Detailed Analysis of

Alternatives.

7.1 REMEDIAL ACTION OBJECTIVES

RAOs are site-specific, quantitative goals defining the extent of cleanup required to meet
response objectives. The remedial action objectives are formulated to achieve the overall
EPA goal of protecting human health and the environment, by preventing or eliminating

completed exposure pathways.
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Remedial action objectives for the Site will be established in the FS on a media-specific
basis, and will specify the contaminant(s) of concern, the exposure route(s) and targeted
receptor(s), and a preliminary remediation goal for each exposure scenario. Remedial
action objectives will be developed in accordance with the RI/FS guidance. Potential

RAOs for possibly affected media are identified in the following paragraphs.

Vadose Zone Soil

Human Health RAO: Prevent potential human exposure to vadose zone soils with
contaminant concentrations that would result in human health cancer risks exceeding the

range of 10 to 10°® or non-carcinogenic hazard indices greater than unity.

Environmental Protection RAO: Minimize leaching from vadose zone soils with
contaminant concentrations that would 1) cause an exceedence of groundwater
contaminant concentrations that would result in human health cancer risks exceeding the
range of 10 to 10 or non-carcinogenic hazard indices greater than unity and/or 2)
discharge to the Assabet River potentially affecting ecological receptors in this water

body.

For Groundwater

Human Health RAO: Limit potential human exposure to groundwater with human health

cancer risks exceeding 10™ to 10°® or non-carcinogenic hazard indices greater than unity.

Environmental Protection RAO: Restore groundwater with current contaminant
concentrations that would cause an exceedence of groundwater contaminant concentrations
that would result in human health cancer risks exceeding the range of 10 to 10°° or non-

carcinogenic hazard indices greater than unity.
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For Sediment and Surface Water:

Human Health RAO: Limit potential human exposure to sediment and surface water with
human health cancer risks exceeding 10 to 10°® or non-carcinogenic hazard indices

greater than unity.

Environmental Protection RAO: Eliminate potential ecological risks associated with Site-

related contaminant migration into sediment and/or surface water.

7.2 GENERAL RESPONSE ACTIONS

General response actions (GRAS) describe categories of remedial actions that may be used
to satisfy RAOs by either reducing the contaminant concentrations to below the PRGs, or
by preventing receptor exposure to the contaminated medium. GRAs provide the basis for

identifying specific remedial technologies.

Examples of GRAs for the Site include:

e Soil —no action, limited actions, containment actions, in-situ treatment actions, and
removal and treatment and/or disposal actions.

e Groundwater — no action, limited actions, containment actions, in-situ treatment
actions, and extraction and treatment/discharge actions.

e Surface water — no action, limited actions, and collection and treatment/discharge

actions.
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e Sediment — no action, limited actions, containment actions, and removal and ex-situ
treatment and/or disposal actions.

e Buildings — no action, decontamination, and demolition and disposal.

7.3 IDENTIFICATION AND SCREENING OF APPLICABLE TECHNOLOGIES

The RI/FS guidance and the NCP outline a process for identifying and screening remedial
technologies. The demonstrated performance of each technology with respect to site
contaminants and conditions is considered during technology identification. Table 7.3.1
provides a listing of potential remedial technologies for the Site. These technologies have
been preliminarily identified based on a review of existing data, available literature,
vendor information, performance data, and experience in developing FS under CERCLA.
Only those technologies capable of addressing the types of contamination currently
identified at the site have been identified at this time. The FS may include additional
technologies, if RI activities identify contamination types or conditions not currently

known to exist at the Site.

The technology screening process reduces the number of potentially applicable
technologies by evaluating the probable effectiveness and implementability of a
technology with regard to site-specific conditions, known and suspected contaminants, and
affected environmental media. In the screening, effectiveness and implementability are
incorporated into two screening criteria: waste- and site-limiting characteristics.
Additionally, the relative costs are considered in order to eliminate technologies that are
substantially less cost effective. The result of the screening is a list of potential remedial

technologies that can be assembled into remedial alternatives.
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Screening of technologies will be completed in the FS, in accordance with RI/FS guidance.

7.4 DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES

In the Development and Screening of Remedial Alternatives step of the FS process,
feasible technologies retained following the technology screening process are combined to
form remedial alternatives. The alternatives are developed to meet the RAOs, using the
retained technologies, either singly or in combination. Tables 7.4.1 through 7.4.5 provide
the preliminary alternatives developed for soil, groundwater, surface water, sediment and
buildings at the Site. The FS may identify additional alternatives, if RI activities identify
contamination types or conditions not currently known to exist at the Site and after further
evaluation of necessary and available technologies. Additionally, remedial alternatives for
other media may be included in the FS if risk assessments identify unacceptable risks
associated with contamination in these media. Both the RI data results (as compared to
ARARSs) as well as the risk assessment findings will be evaluated to determine the media
that require remedial actions and subsequent development of potential remedial
alternatives in the Feasibility Study. The developed alternatives for each medium of
concern will then be evaluated with respect to community acceptance and other criteria, as

established in USEPA guidance, during the detailed analysis of the alternatives.

In accordance with CERCLA and the NCP, the developed remedial alternatives will be
screened in the FS with respect to the criteria of effectiveness, implementability, and cost.
The objective of this remedial alternative screening process is to eliminate impractical
alternatives or alternatives that have grossly higher costs (i.e., order of magnitude cost
differences) that provide little or no increase in effectiveness or implementability over

their lower-cost counterparts. The screening criteria are described below.
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Effectiveness. Each preliminary alternative is evaluated for its ability to protect human
health and the environment, including the extent to which toxicity, mobility, or volume of
contaminants is reduced. Both short- and long-term effectiveness are considered. Short-
term effectiveness considers an alternative’s ability to: 1) reduce the existing risks to
receptors during the construction and implementation period; 2) identify and mitigate
expected effects to the environment during construction and implementation; and 3) meet
RAO:s in a reasonable time frame. Long-term effectiveness, which applies after RAOs
have been attained, considers: 1) the magnitude of the residual risk due to remaining
contaminant sources; and 2) the adequacy and reliability of technical components and

control measures to maintain compliance with RAOs over the life of the remediation.

Implementability. Each alternative is evaluated in terms of technical and administrative
feasibility. The assessment of technical feasibility considers: 1) availability of a
technology for construction or mobilization and operation; 2) compliance with action-
specific ARARs during the remedial action; 3) the ease of operation and maintenance
(O&M); 4) technical reliability; 5) the ease of undertaking additional remedial actions, if
necessary; and 6) the degree of required monitoring of residuals and untreated wastes.
Administrative feasibility for implementing a given technology addresses: 1) the degree of
coordination required with other agencies; 2) public acceptance; and 3) the commercial

availability of required services and trained specialists or operators.

Cost. Each alternative is also evaluated in terms of cost. Absolute accuracy of cost
estimates during screening of the alternatives is not essential; EPA cost estimation
guidance includes an accuracy range for the alternative screening process of -50% to
+100% (USEPA, 2000). The cost estimates generally contain an estimate of capital and

fixed costs, and a net present worth O&M cost based on a variety of cost estimation data,
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vendor information, and prior estimates for similar type projects modified for site-specific

information.

7.5 DETAILED ANALYSIS

The detailed analysis is the evaluation and presentation of information needed to support
the selection of a preferred alternative. Each of the alternatives retained following the
initial screening will be assessed against the seven evaluation criteria recommended in the
RI/FS guidance. These criteria serve as the basis for conducting the detailed analysis, and

include:

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

e Compliance with ARARs addresses whether or not an alternative will meet all of the
ARARs of federal and more stringent state environmental laws and/or provide grounds
for invoking a waiver.

e Long-term effectiveness and permanence addresses the ability of an alternative to
provide protection after RAOs are met and includes an assessment of the degree of
certainty that the remedy will remain successful in the long-term.

e Reduction of toxicity, mobility, or volume through treatment addresses the
degree to which an alternative employs recycling or treatment technologies that reduce
toxicity, mobility, or volume of contamination, including how such treatment is used

to address the principal threats posed by the Site.
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Short-term effectiveness addresses the period of time needed to achieve goals and
any adverse impacts on human health and the environment that may be posed during
the construction and implementation period, until RAOs are achieved.
Implementability addresses the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to implement a particular
option.

Cost includes the estimated capital and fixed costs (indirect and direct) and O&M
costs, within the accuracy range established by EPA cost estimation guidance for
detailed analysis of -30% to +50% (USEPA, 2000).

The last two evaluation criteria are state acceptance and community acceptance.

Evaluation of the alternatives relative to these criteria is addressed following completion of

the Public Comment Period that is conducted for the Proposed Plan.

7.6

State acceptance addresses the state's position and key concerns related to the
preferred alternative and other alternatives, and the state's comments on ARARS and to
be considered information or the proposed use of waivers.

Community acceptance addresses the public's general response to the alternatives

described in the Proposed Plan.

COMPARATIVE ANALYSIS

The comparative analysis is a comparison of the alternatives relative to the evaluation

criteria. The purpose of the comparative analysis is to identify the advantages and
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disadvantages of the alternatives relative to one another, and to aid in the eventual

selection of a removal alternative.

Specific CERCLA requirements are considered when comparing alternatives for selection
of a preferred site remedy. The NCP outlines the approach for performing the comparative
analysis of alternatives. The recommended alternative must reflect the scope and purpose
of the actions being undertaken and indicate how these actions relate to other removal and
remedial actions, and the long-term response at the Site. Identification of the preferred
alternative and final remedy selection are based on an evaluation of the major tradeoffs
among the alternatives in terms of the CERCLA evaluation criteria. EPA categorizes these
evaluation criteria into three groups: threshold; balancing; and modifying. Each of these

groups is discussed in the following subsections.

7.6.1 Threshold Criteria

The two threshold criteria include 1) overall protection of human health and the environment,
and 2) compliance with ARARs. These criteria must be met in order for the alternatives to be

eligible for selection in accordance with the NCP.

7.6.2 Primary Balancing Criteria

The primary balancing criteria include: 1) long-term effectiveness and permanence; 2)
reduction of toxicity, mobility, or volume through treatment; 3) short-term effectiveness; 4)
implementability; and 5) cost. These five criteria are used to compare and evaluate the

elements of the alternatives meeting the threshold criteria against one another.
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7.6.3 Modifying Criteria

The modifying criteria: 1) state acceptance; and 2) community acceptance, are used as a final
evaluation of the alternatives, generally after the Public Comment Period on the Proposed

Plan.

1.7 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

As discussed above, remedial actions conducted under CERCLA and the NCP must attain
or provide the basis to waive federal standards, requirements, limitations, or more stringent
state standards determined to be legally applicable or relevant and appropriate to the
circumstances at a given site. ARARSs are federal and state environmental and facility
citing requirements and guidelines used to: (1) evaluate the appropriate extent of site
cleanup; (2) define and formulate remedial action alternatives; and (3) govern
implementation and operation of the selected action. Inherent in the interpretation of

ARAREs is the assumption that protection of human health and the environment is ensured.

7.7.1 Definition of ARAR Components

To properly consider ARARs and to clarify their function in the remedy selection process,
the NCP defines two ARAR components: (1) applicable requirements; and (2) relevant and

appropriate requirements. These definitions are discussed in the following paragraphs:

Applicable Requirements. Applicable requirements are those cleanup standards,
standards of control, and other substantive environmental protection requirements, criteria,

or limitations promulgated under federal or state law that specifically address a hazardous
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substance, pollutant, contaminant, remedial action, location, or other circumstance at a
CERCLA site (52 FR 32496, August 27, 1987). To be applicable a requirement must
directly and fully address a CERCLA activity. For example, the Resource Conservation
and Recovery Act (RCRA) regulations governing the operation and design of a hazardous
waste incinerator (40 Code of Federal Regulations (CFR) Part 264, Subpart O) apply to

hazardous waste incinerators used at Superfund sites.

Relevant and Appropriate Requirements. Relevant and appropriate requirements are
those cleanup standards, standards of control, and other substantive environmental
protection requirements, criteria, or limitations 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 site that their use is well-suited to the particular site (52 FR 32496). For example,
RCRA landfill design standards could be relevant and appropriate to a landfill at a
Superfund site, if the wastes being disposed or were sufficiently similar to RCRA

hazardous wastes.

Compliance with the substantive and administrative requirements is required for all off-site
activities. Requirements under federal or state law may be either applicable or relevant
and appropriate to CERCLA cleanup actions, but not both. However, requirements must
be both relevant and appropriate for compliance to be necessary. In the case where both a
federal and a state ARAR are available, or where two potential ARARs address the same
issue, the more stringent regulation must be selected. The NCP states that a state standard
must be legally enforceable and more stringent than a corresponding federal standard to be
relevant and appropriate (USEPA, 1990). CERCLA 8121(d)(2)(C) forbids state standards

that effectively prohibit land disposal of hazardous substances.
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Substantive requirements pertain directly to the actions or conditions at a site, while
administrative requirements facilitate their implementation. CERCLA on-site remedial
response actions must only comply with all substantive requirements that are “applicable”
or “relevant and appropriate” and not the administrative requirements to obtain federal,
state, or local permits (CERCLA 8121(e)). The NCP defines on-site as “the areal extent of
contamination and all areas in very close proximity to the contamination necessary for
implementation of the response action.” EPA recognizes that certain administrative
requirements, such as consultation with state agencies and reporting, are accomplished
through the state involvement and public participation requirements of the NCP. Off-site
response actions must comply with both the substantive and administrative requirements of

an applicable (but not a relevant and appropriate) regulation.

In the absence of federal- or state-promulgated regulations, there are many criteria,
advisories, and guidance values that are not legally binding, but may serve as useful
guidance for response actions. These are not potential ARARS, but are “to-be-considered”
(TBC) guidance. These guidelines or advisory criteria should be identified if used to
develop clean-up goals or if they provide important information needed to properly design
or perform a remedial action. Three categories of TBC information are (1) health effects
information with a high degree of certainty (e.g., reference doses (RfDs)); (2) technical
information on how to perform or evaluate site investigations or response actions; and (3)

regulatory policy or proposed regulations.

CERCLA 8121(d)(4) provides several ARAR waiver options that may be invoked,
providing that the basic premise of protection of human health and the environment is not

ignored.
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7.7.1.1 Role of the Massachusetts Department of Public Health. The Massachusetts
Department of Public Health (MADPH) has been delegated the NRC licensing authority
for the Commonwealth of Massachusetts, and NRC licenses are considered state licenses
under Massachusetts Regulations for the Control of Radiation (105 Code of Massachusetts
Regulations (CMR) 120.000). The purpose of these regulations is to protect individuals
against radiation. The regulations apply to any person, licensee, or registrant who
receives, Owns, possesses, uses, transfers, or disposes of any radiation source in quantities

not sufficient to form a critical mass.

Because the Site is an NPL site and is being remediated under CERCLA, compliance with
permitting and administrative requirements of other laws, including MADPH nuclear
licensing requirements, is not required. Technical requirements, such as development of
dose-based DCGLs for soils and buildings, will be considered as part of the ARARS
evaluation as “to be considered” ARARs. However, off-Site disposal of radiologically
contaminated materials from the site (e.g., contaminated soils, debris, and building
materials) will need to comply with NRC and MADPH requirements. As part of the
cleanup process, building DCGLs may be developed to be able to “release” building
materials that are below MADPH regulatory dose-based criteria as “non-radiological
materials.” Use of statistically based sampling plans in designing and implementing Final
Status Surveys (e.g., Multi-Agency Radiation Survey and Site Investigation Manual (
MARSSIM) (NUREG, 1575)) will be included as “to be considered” ARARs in designing
confirmation sampling programs to confirm that remediated areas have been effectively

remediated.
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7.7.1.2 Role of the Massachusetts Contingency Plan. The Commonwealth of
Massachusetts administers the MCP (310 CMR 40.0000) for the investigation and cleanup
of hazardous waste disposal sites; however, the MCP is not considered an ARAR for
CERCLA actions at the Site.

As noted in the ARARs guidance (USEPA, 1988a):

“The CERCLA program has its own set of administrative procedures, which assure
proper implementation of CERCLA. The application of additional or conflicting

administrative requirements could result in delay or confusion.”

To ensure that CERCLA response actions proceed as rapidly as possible, EPA has
reaffirmed this position in the NCP. Furthermore, the MCP contains a specific provision
(310 CMR 40.0111) for deferring application of the MCP at CERCLA sites. 310 CMR
40.0111(1)(a) provides that response actions at CERCLA sites shall be deemed adequately
regulated for purposes of compliance with the MCP, provided that MADEP concurs in the
CERCLA ROD.

7.7.1.3 Role of the Occupational Safety and Health Administration. The Occupational
Safety and Health Administration (OSHA) has promulgated standards for protection of
workers who may be exposed to hazardous substances at RCRA or CERCLA sites (29
CFR Part 1910.120 and 1926.65). EPA requires compliance with the OSHA standards in
the NCP (40 CFR 300.150), not through the ARAR process. Therefore, the OSHA
standards are not considered ARARs. Although the requirements, standards, and

regulations of OSHA are not ARARSs, they will be complied with during response
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activities. OSHA requirements for the RI/FS field investigation are further discussed in
the HASP (Vol. 1V).

7.7.2 Definition of ARAR Categories

ARARs are divided into the three categories described below.

Location-specific ARARSs “set restrictions upon the concentration of hazardous
substances or the conduct of activities solely because they are in special locations” (53 FR
51394). In determining the use of location-specific ARARs for selected remedial actions at
CERCLA sites, one must investigate the jurisdictional prerequisites of each of the
regulations. Basic definitions and exemptions must be analyzed on a site-specific basis to

confirm the correct application of the requirements.

Chemical-specific ARARs are usually health- or risk-based standards that limit the
concentration of a chemical found in or discharged to the environment. They govern the
extent of site remediation by providing either actual cleanup levels, or the basis for
calculating such levels. For example, groundwater MCLs may provide the necessary
cleanup goals for sites with contaminated groundwater. Chemical-specific ARARs may
also be used to indicate acceptable levels of discharge in determining treatment and

disposal requirements, and to assess the effectiveness of future remedial alternatives.

Action-specific ARARs set controls or restrictions on particular kinds of activities related
to the management of hazardous waste (53 FR 51437). Selection of a particular response

action at a site will invoke the appropriate action-specific ARARSs that may specify
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particular performance standards or technologies, as well as specific environmental levels

for discharged or residual chemicals.

Many regulations can fall into more than one category. For example, many location-
specific ARARs are also action-specific because they are triggered if response activities

affect site features. Likewise, many chemical-specific ARARs are also location-specific.

7.7.3 Location-specific Applicable or Relevant and Appropriate Requirements

Location-specific ARARs are triggered by the presence of specific natural or manmade
features or potentially affected resources at a disposal or cleanup site. Features and

resources that can trigger location-specific ARARs include the following:

e seismic faults;

e caves, salt domes, salt beds, and underground mines;

e floodplains, wetlands, and water bodies;

e sensitive ecosystems;

e wilderness areas, wildlife refuges, wildlife resources, and scenic rivers;
e rare, threatened, or endangered species; and

e archaeological resources and historic sites.

Because of the presence of the Sphagnum Bog and Cooling Water Recharge Pond on-site
and the proximity of the Assabet River, floodplain, wetland, and waterbody ARARs will
likely influence the development of remedial alternatives. The presence of other location-

specific ARAR triggers will be assessed during the completion of the RI and the FS.
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A preliminary list of location-specific ARARs and TBCs is provided in Table 7.7.1.

7.7.4 Chemical-specific Applicable or Relevant and Appropriate Requirements

Previous environmental investigations have identified contamination in soil, groundwater,
sediment, and surface water at the Site. A preliminary list of chemical-specific ARARs
and TBCs for each Site media is provided in Tables 7.7.2 through 7.7.6. Chemical-specific

ARARs for air and biota were researched; none were identified.

7.7.5 Action-specific Applicable or Relevant and Appropriate Requirements
Action-specific ARARs cannot be fully identified until details of remedial alternatives are
known; however, Table 7.7.7 provides a preliminary list of action-specific ARARs and
TBCs.

7.8 DATA REQUIREMENTS TO SUPPORT FS EVALUATION

Analytical data from the RI are collected to meet specific data quality objectives, for
example to support a risk assessment that is driven largely by the concentration of the
contaminants of concern that are present in a specific environmental media. While the
contaminants of concern are important in evaluating the effectiveness of a potential
remedial technology, the effectiveness of a given remedial action may also be dependent
on the presence and concentrations of a variety of other constituents, including chemical
compounds that are not inherently toxic, or physical soil conditions. Collection of data
during the Rl may not necessarily include evaluation of these parameters. The absence of

data for non-toxic compounds, such as carbonate and sulfate ions, or physical soil
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conditions, such as grain size and organic content, can limit the ability to correctly assess
the efficacy of a given remedial response and require the subsequent collection of this

absent data.

The preliminary FS evaluation presented in Section 7.0 has identified potential in-situ/ex-situ
treatment technologies that may be evaluated for use at specific AOIs to address uranium
contamination. These in-situ/ex-situ treatment technologies typically rely on the multiple
valence states of uranium to mobilize or fix to the contaminated media. The valence states of
uranium are controlled by prevailing geochemical conditions in the surrounding subsurface
environment. In order to evaluate potential in-situ technologies, additional RI activities are
recommended in the vicinity of AOI 1 to provide data to support the evaluation of these

potential treatment technologies.

Historical data from the monitoring wells downgradient of AOI 1 indicate that
concentrations of uranium in groundwater in the vicinity of the Holding Basin decreased
after the Holding Basin was taken out of service in 1985 and capped. Uranium
concentrations then increased by several orders of magnitude during excavation of the
basin in 1997 and remained elevated until the Holding Basin was again capped. The
resulting physical disturbance, increase in surface soil permeability, and infiltration rate
increased the potential for uranium leaching. In relatively oxidizing environments (e.g., in
groundwater having elevated dissolved oxygen), uranium is soluble and tends to be quite
mobile in the absence of any adsorbing compounds. In relatively reducing conditions
(e.g., in the presence of hydrogen sulfide or pyritic sulfur), uranium tends to be quite
insoluble and immobile. In order to evaluate geochemical conditions in the subsurface
environment in the vicinity of Holding Basin, the following parameter list is recommended

for collection from select locations in the vicinity of the Holding Basin:
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Soil/Sediment
o Total Organic Carbon (TOC)
« Ferric Iron and Ferrous Iron (Fe™ and Fe*?)
« Sulfide Sulfur
e Uranium

e Carbonate

o Calcium

Groundwater
o Oxidation/Reduction Potential (Eh)
. pH

e Total Organic Carbon (TOC)
« Ferrous iron (Fe*?)

« Sulfide Sulfur

o Sulfate Sulfur

e Uranium

o Dissolved oxygen

e Nitrate (NO3)

« Carbonate (CO5?)

e Sodium

e Calcium

e Magnesium

This list emphasizes collection of redox sensitive compounds that will help predict the

solubility and mobility of uranium in different areas of the Site. Importantly, there is an
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interrelationship of the above compounds. Specifically, the presence of organic carbon
will help define the capacity of the system to generate bacterially-produced hydrogen
sulfide, an important reductant for oxidized dissolved uranium. The presence of iron, both
in the ferric and ferrous oxidation states, will determine the ability of the hydrogen sulfide
to be retained by the system in the form of pyritic minerals. The measure of pre-existing
sulfide will provide a measure of the initial “chemical oxidant demand” capacity of the
sediment. When combined with similar concentration data for the groundwater, a model
for the geochemical behavior for the uranium and other constituents with time can be
developed. Additionally, some of the above constituents can act as important sorbers of
dissolved oxidized uranium, also affecting its transport. The collection of these additional
analytes is incorporated into the RI in Sections 3.1 and 3.16 of the FSP. If, based on the
results of evaluation of the geochemical conditions at the Site, it appears that in-situ
remedies are promising for AOI 1 remediation, treatability studies may be recommended to
be conducted as part of the FS to evaluate the effectiveness of various in-situ chemical

treatments for the Holding Basin.

The preliminary FS evaluation presented in Section 7.0 also identified potential engineered
covers as a treatment technology that may be evaluated for use at specific AOIs to address soil
contamination and/or historic disposal areas. Implementation of an engineered cover system
at an area requires that the geotechnical limitations of the area be understood to design a cover
system that will not fail. In order to evaluate potential engineered cover systems at AOI 3,
additional RI activities are recommended in the vicinity of AOI 3 to provide geotechnical data

to support the evaluation of this potential technology.

The presence of the Sphagnum Bog at the toe of slope at AOI 3 presents geotechnical

concerns that will need to be addressed to evaluate the feasibility of implementing an
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engineered cover system at this AOIL. In order to evaluate soil geotechnical conditions in
the subsurface environment in the vicinity of Old Landfill, execution of the following
investigation program is recommended for the vicinity of the Old Landfill and the

Sphagnum Bog:

o Completion of two soil borings at the top of the slope of the Old Landfill to
investigate the soil profile to a depth of approximately 70 feet (approximately 20
feet below deepest expected waste fills at any point across the Site) in this area.
Soil sampling should be collected at a minimum at 5-foot intervals, ASTM
Standard Penetration Testing should be performed and soil samples should be
selected for grain-size (ASTM D-422) from each major soil type identified.
Samples having more than thirty percent fines should be subjected to hydrometer
analyses and testing of Atterberg limits (ASTM D4318). Moisture content analysis
(ASTM D2216) should be completed on up to 10 samples.

e Gas vents in the existing liner should be sampled for landfill gas parameters

(methane and carbon dioxide).

e Two pairs of hand probe soil borings (4 explorations total) should be completed
perpendicular to the slope and in-line with the upland soil borings to evaluate the
depth of the Sphagnum Bog. One pair should be completed at the shoreline of the
Sphagnum Bog and the second pair completed approximately 25 feet from the toe

of the slope.

o Three soil samples should be collected at varying depths from the Sphagnum Bog
to characterize the sediments. These samples should be tested for moisture content
(ASTM D2216), Atterberg limits (ASTM D4318), and organic content (ASTM
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D2974-00 Standard Test Methods for Moisture, Ash, and Organic Matter of Peat
and Other Organic Soils).

e A geophysical survey should be completed to determine the limits of buried waste.

e Avvisual inspection of the shoreline will be conducted to determine if there is any

sign of seepage along the toe of the slope.

This list emphasizes collection of geotechnical information to assist in the evaluation of
the feasibility of installing an engineered cap at this AOL. The collection of these

additional data is incorporated into the RI in Section 3.3 of the FSP.
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8.0 SCHEDULE

The proposed CPM Project Schedule for the overall RI/FS is presented on Figure 8.1.1.
The schedule reflects actual activities completed through December 15, 2004. The Phase
1A RI Field Investigation commenced in October 2004 and is ongoing. Modifications of
the CPM Project Schedule must be approved by EPA, after providing reasonable
opportunity for review and comment by the MADEP, prior to their implementation. The
CPM Project Schedule will be updated when the schedule changes by showing the original
due date and revisions of the due date. A copy of the schedule will be contained in each

major deliverable of the RI/FS and in each monthly progress report required by the AOC.
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ACRONYMS

AD
AOC
AOls
ARARs

BERA
bgs

CAD
CERCLA

CFR
CISP
CMR
CNC
CO5?
CPM
CSM

DCGLs
de maximis
DU

EE/CA
Eh
EPA

Fe*?
Fe*
FR
FS
FSP
ft

GeoSyntec
GIS
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applicable or relevant and appropriate requirements
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below ground surface

Building C Acid Drainline

Comprehensive Environmental Response, Compensation, and

Liability Act

Code of Federal Regulations
Community Involvement Support Plan
Code of Massachusetts Regulations
Computer Numerical Control
Carbonate

Critical Path Method

conceptual site model

Derived Concentration Guideline Level
de maximis, inc.
depleted uranium

Engineering Evaluation/Cost Analysis
Oxidation/Reduction Potential
United States Environmental Protection Agency

Ferrous Iron

Ferric Iron

Federal Register
Feasibility Study
Field Sampling Plan
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GMP
gpm
GRA
Gradient
GZA

H&A
HASP
BHHRA
HSA
HTDR

MACTEC
MADEP
MADEQE
MADPH
MARSSIM
MCL

MCP

MDT
mg/kg

msl

NCP
NMI
NO3

NPL
NRC

ORAU
OSHA

PAHSs
PCBs
pCilg
ppb
PRGs
PSOP
PVC

Groundwater Modeling Plan

gallons per minute

General Response Actions

Gradient Corporation

Goldberg-Zoino & Associates, Inc. (now changed to GZA
GeoEnvironmental, Inc.)

Haley & Aldrich, Inc.

Health and Safety Plan

Baseline Human Health Risk Assessment
Historical Site Assessment

hard to detect radionuclides

MACTEC Engineering and Consulting, Inc.

Massachusetts Department of Environmental Protection
Massachusetts Department of Environmental Quality Engineering
Massachusetts Department of Public Health

Multi-Agency Radiation Survey and Site Investigation Manual
Maximum Contaminant Level (Federal Drinking Water Limits)
Massachusetts Contingency Plan

Memorial Drive Trust

milligrams per kilogram

mean sea level

National Oil and Hazardous Substances Pollution Contingency Plan
Nuclear Metals, Inc.

Nitrate

National Priorities List

Nuclear Regulatory Commission

Oak Ridge Associated Universities
Occupational Safety and Health Administration

polynuclear aromatic hydrocarbons
polychlorinated biphenyls

picocuries per gram

parts per billion

preliminary remedial goals

Project Summary and Operations Plan
polyvinyl chloride
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QAPP

RAOs
RAP
RBSLs
RCRA
REP
RfDs
RI/FS
ROD
RSLs

SAP
SMP
SOW
SVOCs

TBC
TCA
TCE
TKN
TOC

USGS
USTs

VOCs

Weston

Quality Assurance Project Plan

remedial action objectives

Risk Assessment Plan

Risk-Based Screening Levels

Resource Conservation and Recovery Act
Rotating Electrode Process

reference doses

Remedial Investigation/Feasibility Study
Record of Decision

RI Screening Levels

Sampling and Analysis Plan
Site Management Plan
Statement of Work

semivolatile organic compounds

to-be-considered
trichloroethane
trichloroethylene
total kjeldahl nitrogen
Total Organic Carbon

United States Geologic Survey
Underground Storage Tanks

volatile organic compounds
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