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METRIC CONVERSION CHART

To Convert to Metric To Convert from Metric
Multiply Multiply
If You Know By To Get If You Know By To Get
Length
inches 2.54 centimeters centimeters 0.3937 inches
feet 3048 centimeters centimeters 0.0328 feet
feet 0.3048 meters meters 3.281 feet
yards 0.9144 meters meters 1.0936 yards
miles 1.60934 kilometers kilometers 0.6214 miles
Area
square inches 6.4516 square centimeters square centimeters 0.155 square inches
square feet 0.092903 square meters square meters 10.7639 square feet
square yards 0.8361 square meters square meters 1.196 square yards
acres 0.40469 hectares hectares 2471 acres
square miles 2.58999 square kilometers square kilometers 0.3861 square miles
Volume
fluid ounces 29.574 milliliters milliliters 0.0338 fluid ounces
gallons 3.7854 liters liters 0.26417 gallons
gallons 0.00378 cubic meters cubic meters 264.55 gallons
cubic feet 0.028317 cubic meters cubic meters 35315 cubic feet
cubic yards 0.76455 cubic meters cubic meters 1.308 cubic yards
Weight
ounces 28.3495 grams grams 0.03527 ounces
pounds 0.4536 kilograms kilograms 2.2046 pounds
Temperature
Subtract 32 Multiply
Fahrenheit multt};gllif by Celsius Celsius ?l{e?l/zglds Fahrenheit
5/9ths 32
Radiation
picocurie 0.037 becquerel becquerel 27.027027 picocuries
curie 3.70E+10 becquerel becquerel 2.703E-11 curies
rem 0.01 sievert sievert 100 rem
RAD 0.01 gray gray 100 RADs




EXECUTIVE SUMMARY

This report presents the feasibility study (FS) of the Balance of Plant (BOP) and Groundwater operable units
(OUs) at the Niagara Falls Storage Site (NFSS) located in the Town of Lewiston, New York. This FS evaluates
remedial action alternatives in accordance withthe Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) remedy evaluation process.

The lead Federal Agency responsible for CERCLA actions at the NFSS is the United States Army Corps of
Engineers (USACE) Buffalo District. Remedial actions at the NFSS arebeing addressed as part of the Formerly
Utilized Sites Remedial Action Program (FUSRAP). The United States Department of Energy (U.S. DOE)
managed FUSRAP until October 1997 when the United States Congress transferred responsibility for FUSRAP
from the U.S. DOE to USACE.

As the lead Federal Agency for FUSRAP, USACE has authority per Engineer Regulation 200-1-4, Section
6.b.(2)(b) to address:

(i)  Radioactive contamination (primarily uranium and thorium and associated radionuclides) resulting from
the Nation's early atomic energy program activities (i.e., related to Manhattan Engineer District (MED) or
Atomic Energy Commission (AEC) activities) and hazardous substances associated with these activities
(e.g., chemical separation, purification, beryllium work, metallurgy);

(i)  Other radioactive contamination or hazardous substances that are mixed or commingled with
contamination from the early atomic energy program activities; and

(iii)  Any other hazardous substances found on property owned by the U.S. Government, for which the U.S.
Government is liable under CERCLA and is at sites transferred for action to USACE during the transfer
of responsibility for execution of the program from U. S. DOE to USACE.

For the NFSS, USACE determined it was appropriate to encompass all contamination (i.e., radioactive and
chemical) because NFSS is a federally-owned property.

SITE HISTORY

The NFSS is a 77.3-hectare (ha) (191-acre) property that occupies a portion of the former Lake Ontario Ordnance
Works (LOOW). In 1944, the MED was granted use of a portion ofthe LOOW for the storage of radioactive
uranium ore residues generated throughthe processing of uranium ore for development of the atomic bomb.
During the 1940s and 1950s, the MED and its successor, the AEC, brought various radioactive wastes and
uranium processing byproducts (residues) to the site for storage. In the 1980s, the U.S. DOE performed cleanup
and consolidation of the radioactive residues, wastes, and debris at the NFSS. Some materials were transferred
off-site. Materials that remained on-site were placed in the 4.0-ha (10-acre) Interim Waste Containment Structure
(IWCS) on the west side of the NFSS property. Today, the IWCS contains radioactive residues, contaminated
rubble and debris from the demolition of buildings, and contaminated soil from the NFSS and vicinity properties
(note: NFSS vicinity properties are areas adjacent to or near the NFSS that were once part of the LOOW; in the
1980s, the U.S. DOE designated them potentially radioactively impacted by past government activities).

Based on historical documents, areas where wastes or residues were temporarily stored or areas that were
impacted by past government operations within the NFSS boundary but outside the IWCS footprint include the
following:
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Building 401, former LOOW boiler house

Building 403, former LOOW laboratory

Building 409, former LOOW fire reservoir, located just south of the IWCS

Building 430, former LOOW combined shops

Building 431/432 and adjacent trench, former LOOW Vaults A and B

Building 433, former LOOW hose house, also referred to as the radium vault

Building 434, former LOOW water storage tower (silo), located in the eastern portion of the NFSS
Buildings 443, 444, 445, 446, 447, and 448, former LOOW maintenance buildings located in the Baker-
Smith area in the northwestern portion of the NFSS

Along Castle Garden Road, northeast of Building 401 Naval Waste Area (between O and N streets, east
of Campbell Street)

Organic Burial Area (southeast of intersection of Lutts Road and O Street)

Area north of Building 430 between N and O Streets

Northeast portion of the site at the intersection of O and MacArthur Streets

Except for Building 433, the buildings listed above have been demolished, and only some of the building

foundations remain. Building 433 is a one-story cinder block structure approximately 9 square meters (m?) (100
square feet [ft?]) in size.

SITE AREA LAND USE

The NFSS property is bordered on the north and northeast by the CWM Chemical Services, LLC (CWM), a
hazardous waste disposal facility; on the east and south by the Modern Landfill, Inc., a solid waste disposal

facility;

and on the west by a transmission corridor owned by National Grid. All the aforementioned properties

were once part of the LOOW. Access to the site is from Pletcher Road on the south.

The nearest residences to the NFSS are approximately 0.8 kilometers (km) (0.5 mile [mi]) west-southwest of the

site on Pletcher Road. Other residences are located along the roadways that run north-south and east-west around

the site.

The Lewiston Porter public school complex is 2.4 km (1.5 mi) due west of the site at 4061 Creek Road.
Enrollment is approximately 2,100 students with 200 faculty members.

Per Town of Lewiston zoning, the NFSS site land use is identified as light industrial. Given the current zoning of
the NFSS, and the presence of adjacent municipal and hazardous waste landfills, the reasonably anticipated future
land use for the NFSS is industrial.

SITE CONDITIONS

The NFSS is relatively flat. The NFSS in underlain by approximately 27 m (90 ft) of unconsolidated deposits
consisting of, from top to bottom: surficial soil and fill, brown clay till, glacio-lacustrine clay (or gray clay),

middle silt till (a discontinuous layer in the gray clay), alluvial sand and gravel, and basal red till. Shale bedrock

of the Queenston Formation underlies the unconsolidated deposits.

Groundwater at the NFSS is split into three principal hydrostratigraphic zones (listed from top to bottom):
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o Upper water-bearing zone (UWBZ) (surface fill and upper brown clay till unit)

e Aquitard or confining unit (the gray clay and middle silt till units)

e Lower water-bearing zone (LWBZ) (alluvial sand and gravel, basal red till, and upper Queenston
Formation)

There are no public water supply wells in the site area. Public water is supplied to county residents from the upper
Niagara River.

A March 2006 private well study identified 117 private wells near the LOOW property and that only 19 of the
117 wells were active. Thirteen of the 19 active wells were sampled and analyzed for various chemical and
radioactive constituents; all 13 wells met safe drinking water standards with respect to radiological quality.

Groundwater underlying the NFSS reflects the United State Environmental Protection Agency (U.S. EPA) Class
1B criteria for nonpotable and limited beneficial use water.

There are no perennial natural streams, navigable waterways, or impoundments at the NFSS. Several east-west
ditches collect surface water runoff that empties into the Central Drainage Ditch (CDD). The CDD traverses the
entire north-south length of the NFSS property. Surface water runoff from the western periphery of the site flows
to the West Drainage Ditch (WDD). The CDD and WDD flow north and join approximately 0.8 km (0.5 mi)
north of the NFSS. The CDD joins Four Mile Creek about 2.4 km (1.5 mi) north of the NFSS. Four Mile Creek, in
turn, flows to Lake Ontario.

NATURE AND EXTENT OF CONTAMINATION

This FS is based on information gained from numerous investigations, monitoring events, and studies. The
following is a list of impacted media addressed by this FS:

e Soil

e Road bedding

e Building 433

e Building foundations

e Groundwater

e Utilities (former Building 401 drain system)

SITE-RELATED CONSTITUENTS

To facilitate accurate estimation of exposure and dose, a baseline risk assessment (BRA) was completed in 2007.
In the BRA, the NFSS was divided into 18 exposure units (EUs). An EU is the geographic area in which a
receptor is assumed to work or live, and where a receptor may be exposed to contaminants detected during the
remedial investigation (RI). These EUs provided the geographical framework for the determination of site-related
constituents (SRCs), which are defined as those compounds that exceed background screening levels in their
respective EUs.

While numerous radionuclide and chemical parameters were identified at the NFSS, some are naturally occurring
and/or are not considered SRCs. Determination of whether constituents are SRCs and whether those SRCs are
radionuclides of concern (ROCs) or chemicals of concern (COCs) was made during the 2007 BRA based on
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current and potential future risks to human health and the environment from site contamination. The COCs and
ROCs are constituents that exceed a target cancer risk levels of 107 (if total risk exceeds 10™#) or a noncancer risk
threshold identified by a hazard index greater than 1. Radionuclides that present a dose greater than 2.5 millirem
per year (mrem/yr) (if total dose exceeds 25 mrem/yr) were also identified as ROCs.

The 2007 BRA considered all potential current and future exposure pathways; however, the list of site ROCs and
COCs is limited to receptors under the current and reasonably anticipated future land use scenario, which is
industrial. Under industrial use, the construction worker was selected as the group of individuals reasonably
expected to receive the greatest exposure to residual radioactivity for any applicable set of circumstances. A
summary of ROCs and COCs for the industrial land use scenario/construction worker receptor is provided in
Table ES-1.

REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) consist of media-specific goals for protecting human health and the
environment. These goals take into consideration contaminants and media of interest, exposure pathways, and
associated risk to human health or ecological receptors. The RAOs for this FS are:

e Prevent unacceptable exposure of the construction worker to hazardous substances (ROCs and COCs) via
incidental ingestion, inhalation, dermal contact (for COCs) and external gamma (for ROCs) present
within the BOP soils, road bedding, buildings/foundations, and utilities by reducing/removing
contaminant concentrations to applicable or relevant and appropriate requirement (ARAR)-based
remediation goals.

e Prevent unacceptable exposure of the construction worker to hazardous substances (chlorinated volatile
organic compounds [CVOCs]) and polychlorinated biphenyls [PCBs]) present within the groundwater
and utilities by reducing/removing contaminant concentrations to risk-based remediation goals.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

CERCLA requires the selection of a remedial action that is protective of human health and the environment and
complies with ARARs. The ARARs identified for this FS are:

o Title 10 Code of Federal Regulations (CFR) Part 40 Appendix A, Criterion 6(6) is considered relevant
and appropriate for radionuclides in BOP soil, MED-impacted road bedding, and building foundations.
10 CFR Part 40, Appendix A, Criterion 6(6) is used as an ARAR to derive cleanup goals for nonradium
radionuclides, particularly uranium and thorium.

e The Toxic Substances Control Act (TSCA), codified under Title 40 CFR 761, is considered applicable
for PCBs in building foundations, and relevant and appropriate for PCBs in utility sediments.

o Title 6 New York Codes, Rules, and Regulations (NYCRR) Part 375-6.8(b) for restricted industrial use,
is relevant and appropriate for polycyclic aromatic hydrocarbons (PAHs) in BOP soil.
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PRELIMINARY REMEDIATION GOALS

Preliminary remediation goals (PRGs) are contaminant concentration goals for various media (e.g., soil,
groundwater) that are considered protective to human health and the environment. The PRGs comply with all
ARARSs and serve as a target during the initial development, analysis, and selection of cleanup alternatives.

Some PRGs are risk-based. The USACE calculated site-specific risk-based cleanup criteria for PCBs in utility
water in former Building 401 drains and CVOC:s in soil and groundwater in EU4. The criteria are based on a
target cancer risk level of 107 for carcinogens and a hazard index greater than 1 for noncarcinogens for the critical
group (i.e., construction worker). Table ES-2 presents the PRGs per media.

SUMMARY OF EXTENT OF CONTAMINATION TO BE ADDRESSED

Based on the findings of previous investigations and assessing contaminant conditions and the FS PRGs, the
volumes associated with the impacted materials are identified in Table ES-3. Figure ES-1 shows the estimated
extent of areas requiring remediation.

SUMMARY OF FEASIBILITY STUDY REMEDIAL ALTERNATIVES

In this FS, potential remedial technologies and process options were identified and screened to identify those that
might have potential application at the NFSS.

Five remedial alternatives were developed in the FS and evaluated using the seven criteria outlined in the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP). The NCP was developed by the U.S. EPA in
response to the Congressional enactment of CERCLA, as amended by the Superfund Amendments and
Reauthorization Act of 1986, and by Section 311(d) of the Clean Water Act.

Alternative 1, No Action

Alternative 1 includes no remedial actions for the BOP and Groundwater OUs. The no action alternative provides
a baseline against which to compare other remedial alternatives and is required by CERCLA guidance. This
alternative assumes that no additional remedial actions would be implemented — the site would be left as is and
the baseline maximum potential exposure would be compatible with industrial use. Site security (i.e., fencing)
would be left in place, but would not be maintained. Continued routine monitoring of air, groundwater, surface
water and sediment would not be performed.

Technologies and Processes Common to Alternatives 2 through 5

Alternatives 2 through 5 include removal and off-site disposal of radioactive impacts exceeding the FS PRGs.
Remediation of COCs would include removal and/or on-site treatment. Options such as consolidation and on-site
disposal or capping in-place were determined not to be technically or administratively feasible and were
eliminated as possible options during the screening process.

Excavated materials would be screened and sorted to conform to the proper disposal requirements of those
materials (e.g., off-site disposal as radioactive waste, solid waste).
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Groundwater or precipitation entering any remedial excavation would be recovered for storage, testing, and off-
site permitted treatment and disposal.

For each alternative, five-year reviews would be conducted pursuant to CERCLA as conditions would not allow
for unlimited use and unrestricted exposure.

Alternative 2, Complete Removal

Alternative 2 includes the removal and off-site disposal of radioactive and chemical impacts exceeding their FS
PRGs; this includes soil, road bedding, Building 401 foundation and drains, Building 433, other building
foundations, and CVOC-impacted groundwater in EU4. Groundwater remediation would include an in situ
polishing step (e.g., application of bioremediation amendment) to enhance degradation of residual CVOC impacts
remaining around the CVOC excavation. Following completion of Alternative 2, the site would be remediated to
levels suitable for industrial use (i.e., protective of both construction and industrial workers).

Alternative 3, Removal with Building Decontamination

Alternative 3 includes the removal and off-site disposal of radioactive and chemical impacts in soil, road bedding,
and groundwater to below FS PRG levels, removal of the Building 401 foundation and drains, and
decontamination of other building foundations through scarifying. Groundwater remediation would include an in
situ polishing step (e.g., application of bioremediation amendment) to enhance degradation of CVOC residual
impacts remaining around the CVOC excavation.

Scarifying — Scarifying is the process of removing surface contamination in concrete through physical
pulverization or scraping. Using this process, the outer, impacted surface of the concrete is removed to
below FS PRG levels, leaving the remaining unimpacted concrete in place.

Alternative 4, Removal with Building Decontamination and In Situ Remediation

Alternative 4 includes the removal and off-site disposal of all radioactive impacts in soil and road bedding to
below FS PRG levels, removal of the Building 401 foundation and drains, decontamination of other building
foundations through scarifying, and in sifu remediation of CVOC-impacted soil and groundwater in EU4 through
thermal treatment.

In Situ Thermal Treatment — In situ thermal treatment is a process of heating impacted soil to
temperatures that would remove, through volatilization, CVOC impacts in the soil and groundwater to
levels below the FS PRGs. The heat is applied to the subsurface using electrodes. The process has a high
power demand and may require an extended period to achieve treatment goals. Treated soil and
groundwater would remain in place and not require off-site disposal. Off-gases would be collected and
treated to destroy contaminants.
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Alternative 5, Removal with Building Decontamination with Ex Situ Remediation

Alternative 5 includes the removal and off-site disposal of radioactive impacts in soil and road bedding to below
FS PRG levels, removal of the Building 401 foundation and drains, decontamination of Building 433 and other
building foundations through scarifying, and ex situ treatment of excavated CVOC plume soil and groundwater in
EU4 through thermal treatment. Groundwater in the excavation would be recovered for off-site treatment and
disposal. Groundwater remediation would include an in situ polishing step (e.g., application of bioremediation
amendment) to enhance degradation of residual VOC impacts remaining around the CVOC excavation.

Ex Situ Thermal Treatment — Ex situ thermal treatment involves excavation and transfer of impacted soil
to an on-site treatment area where the soil would be heated to temperatures that would volatilize VOC
impacts in the soil to levels below the FS PRGs. The soil would be placed into a fully enclosed
containment cell and heated air would be applied using blowers. Volatilized impacts would be collected
and treated in an off-gas system. The process has a high power demand and may require an extended
period to achieve treatment goals. Treated soil could remain on-site. Groundwater would be recovered
during the excavation process and taken off-site for disposal. Off-gases would be collected and treated to
destroy contaminants.

Evaluation Criteria

There are nine evaluation criteria specified in the NCP, of which seven are considered in the FS and two are
considered after public comment is received on the proposed plan. The seven criteria considered in the FS are
grouped into two categories: threshold criteria and balancing criteria.

The threshold criteria include:

e Opverall protection of human health and the environment.
e Compliance with ARARs.

The balancing criteria include:

e Long-term effectiveness and permanence.

e Reduction of toxicity, mobility, or volume through treatment.
e Short-term effectiveness.

e Implementability.

e Cost.

The two remaining criteria, under the modifying criteria category, are state acceptance and community
acceptance. The modifying criteria are not evaluated in this FS but would be evaluated after public comment is
received on the preferred alternative in the forthcoming proposed plan. A summary of the analysis of each
alternative against the threshold and balancing criteria is presented in Table ES-4.

This FS report does not select the proposed alternative; rather, it provides information for the subsequent stages of

the CERCLA process-the proposed plan, which proposes the preferred remedial alternative, and the record of
decision, which documents the selected alternative.
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1 INTRODUCTION

This report presents the feasibility study (FS) for the Balance of Plant (BOP) and Groundwater operable units
(OUs) at the Niagara Falls Storage Site (NFSS) located in the township of Lewiston, New York (Figure 1-1). This
FS evaluates remedial action alternatives in accordance withthe Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) remedy evaluation process. The lead Federal Agency responsible for
CERCLA actions at the NFSS isthe United States Army Corps of Engineers (USACE), Buffalo District.
Remedial actions at the NFSS arebeing addressed as part of the Formerly Utilized Sites Remedial Action Program
(FUSRAP).

As the lead Federal Agency for FUSRAP, USACE has authority per Engineer Regulation 200-1-4, Section
6.b.(2)(b) to address:

(i)  Radioactive contamination (primarily uranium and thorium and associated radionuclides) resulting from
the Nation's early atomic energy program activities (i.e., related to Manhattan Engineer District (MED) or
Atomic Energy Commission (AEC) activities) and hazardous substances associated with these activities
(e.g., chemical separation, purification, beryllium work, metallurgy);

(i)  Other radioactive contamination or hazardous substances that are mixed or commingled with
contamination from the early atomic energy program activities; and

(iii))  Any other hazardous substances found on property owned by the U.S. Government, for which the US
Government is liable under CERCLA, and is at sites transferred for action to USACE during the transfer
of responsibility for execution of the program from United States Department of Energy (U.S. DOE) to
USACE.

For the NFSS, USACE determined it was appropriate to encompass all contamination, i.e., radioactive and
chemical, because NFSS is a federally-owned property.

The NFSS is a 77.3-hectare (ha) (191-acre) property that occupies a portion of the former Lake Ontario Ordnance
Works (LOOW) (Figure 1-2). In 1944, the MED was granted use of a portion ofthe LOOW for the storage of
radioactive uranium ore residues generated through the processing of uranium ore for development of the atomic
bomb. During the 1940s and 1950s, the MED and its successor, the AEC, brought various radioactive wastes and
uranium processing byproducts (residues) to the site for storage. In the 1980s, the U.S. DOE performed cleanup
and consolidation of the radioactive residues, wastes, and debris at the NFSS. These materials were placed into the
Interim Waste Containment Structure (IWCS), a 4.0-ha (10-acre) engineered structure on the west side of the
NEFSS property (Figure 1-2). The IWCS contains radioactive residues, contaminated rubble and debris from
demolition of buildings, and contaminated soil from the NFSS and vicinity properties (note: NFSS vicinity
properties are areas adjacent to or near the NFSS that were once part of the LOOW and in the 1980s were
designated by the U.S. DOE as radioactively impacted by past government activities).

Site investigations and monitoring performed prior to and subsequent to the construction of the IWCS identified
residual impacts in soil, buried utilities, building foundations, and localized groundwater. Tomanage the
CERCLA activities at the NFSS, USACE has established three separate OUs: the IWCS OU, BOP OU, and
Groundwater OU. The IWCS OU is the engineered landfill within the diked area of the NFSS and applies to all
the material within the IWCS. The BOP OU includes all the material at the NFSS not in the IWCS and excluding
groundwater; this includes soils, buildings and building foundations, utilities, roads, and railroads. The
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Groundwater OU refers to groundwater contamination remaining after implementation of the selected remedial
action for the IWCS. Depending on the remedial approach, groundwater remediation may occur concurrent and/or
subsequent to the implementation of the selected remedial actions for the BOP OU.

The OU approach is commonly used under CERCLA to define logical groupings of environmental issues at a
single site to incrementally address site problems. By employing the OU approach at the NFSS, decisions about
the primary sources of contamination at the site can be incorporated into the final site-wide remedial approach.

The IWCS FS and proposed plan were issued in 2016. The IWCS OU was the first OU to proceed through the FS
stage of the CERCLA process because disposition (i.e., presence or absence) of the IWCS would impact the future
land use. This report presents the FS process for the BOP and Groundwater OUs.

1.1 Purpose and Organization of the Document

This BOP OU and Groundwater OU FS identifies potential remedial alternatives and presents a detailed and
systematic analysis of the alternatives. These steps are performed following the United States Environmental
Protection Agency (U.S. EPA) Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA (U.S. EPA 1988).

The body of this FS report follows the CERCLA FS outline:

e Chapter 1 — Introduction, including site background information.
e Chapter 2 — Identification and Screening of Technologies.

e Chapter 3 — Development of Remedial Alternatives.

e Chapter 4 — Detailed Analysis of Remedial Alternatives.

e Chapter 5 — Comparative Analysis of Remedial Alternatives.

e Chapter 6 — References.

The detailed analysis of remedial alternatives in Chapter 4, combined with the comparative analysisin Chapter 5,
provides information for evaluating potential remedial options for the BOP and Groundwater OUs. This analysis
is prescribed by the CERCLA statute (Section 121[b] [1][A]) and includes consideration of the following
evaluation criteria:

e Opverall protection of human health and the environment

e Compliance with applicable or relevant and appropriate requirements (ARARs)
e Long-term effectiveness and permanence

¢ Reduction of toxicity, mobility, or volume through treatment

e Short-term effectiveness

e Implementability

e (Cost

This FS does not select the proposed alternative; rather, it provides information for the subsequent stages of the
CERCLA process-the proposed plan, which proposes the preferred remedial alternative, and the record of decision
(ROD), which documents the selected alternative.
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Following remediation of the three OUs, the NFSS would be transferred from the USACE to the U.S. DOE Office
of Legacy Management.

1.2  Site Background

During World War 11, the U.S. Federal Government built several facilities across the United States to
manufacture munitions for the military effort. To this end, the Government acquired 3,035 ha (7,500 acres) of
agricultural land in northwestern New York State which became the LOOW site, where a plant was constructed
to produce trinitrotoluene (TNT). Beginning in 1942, six TNT production lines, several storage facilities for raw
materials and finished products, and several miscellaneous shops and support facilities were built on 1,012-ha
(2,500-acres) located in the east-central portion of the LOOW. The LOOW produced TNT for only about eight
months before the government determined that there was excess TNT production capacity in the United States. As
a result, TNT production ceased at the LOOW at the end of July 1943 (USACE 2007a). During the eight months
of operation, the LOOW produced approximately 18,894,844 kilograms (kg) (41,656,000 pounds [Ibs]) of TNT
(NY State Assembly 1979).

In February 1944, the USACE’s MED was granted use of a portion of the LOOW for the storage of radioactive
residues generated through the processing of uranium ore (Bechtel National, Inc. [BNI] 1990). With this action,
the NFSS was created. Aerial photos from 1944 show the main features of the NFSS at that time. The first
residues to be shipped to the site, designated as “L-50" and “R-10", were from the Linde Air Products facility
in Tonawanda, New York. The L-50 residue was transported to the site in bulk and was stored in buildings near
the southwest corner of the NFSS. The R-10 residue was placed on the site in a pile on open ground north of
the LOOW water treatment plant (The Aerospace Corporation 1982). The MED and its successor agencies
continued to periodically ship radioactive residues and materials to the NFSS for storage through the early
1950s. The materials were placed on the ground surface, on building foundations, in a water storage silo, and in
the LOOW water treatment plant buildings; there were no confirmed areas where waste was buried below grade.
Figure 1-3 shows the locations of LOOW buildings located within the boundary of the NFSS.

The K-65 residues located in the IWCS originated from the processing of Belgian Congo “pitchblende” ores of
very high uranium concentration (35-60 percent). The digestion of these high-grade uranium ores provided the
feed material (uranium) required for the World War II Manhattan Project. After most of the uranium had been
removed, the waste stream contained uranium progeny (thorium and radium) and was dubbed K-65.

The F-32 residues placed at the site resulted from the Linde Ceramics’ extraction of Q-20 pitchblende ore from
the Belgian Congo. Approximately 336 cubic meters (m?) (440 cubic yards [yd®]) of material was stored in the
recarbonation pit west of Building 411 (Battelle 1981). This residue contained approximately 0.2 Curies (Ci) of
Radium-226 (Ra-226) and 0.2 Ci of Thorium-230 (Th-230).

The MED transferred control of the radioactive residues at the NFSS to the AEC in 1946. A 1970 investigation by
AEC resulted in a 1972 action to remove impacted soil from the NFSS and adjacent properties. In 1975, the AEC
was dissolved and the responsibility for the site was transferred to the Energy Research and Development
Administration. The Energy Research and Development Administration was abolished in 1977 and the
responsibility for the site was then transferred to the U.S. DOE.
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In 1979, the Battelle Columbus Laboratory (Battelle), under the direction of the U.S. DOE, performed a
radiological characterization of the NFSS (Battelle 1980 and 1981). That year, the U.S. DOE initiated a yearly
monitoring program to assess the radon (Rn) emissions from the NFSS and the potential for transport of the
radiological constituents to the surface water, sediment, and groundwater. In 1980, a geological investigation of
the site was conducted.

Prior to 1979, no accurate records were maintained on waste characterization, inventories, or exact locations of
stored wastes. The Battelle radiological survey was performed to provide the U.S. DOE with accurate information
on which to base a cost-effective remedial action plan (Battelle 1980).

Based on historical documents and the Battelle survey, arcas where wastes or residues were temporarily stored or
areas that were impacted by past government operations within the NFSS boundary, but outside the IWCS
footprint, are identified in Table 1-1.

In the 1980s, the U.S. DOE and its contractor BNI, performed remedial actions at the site and vicinity properties.
These remedial actions culminated with the construction of the IWCS from 1982 to 1986 (BNI 1983, 1984, 1985,
1986a, 1986b, 1986¢, and 1989).

During the remedial activities, materials such as vegetation removed during brush clearing activities were buried
in an area north of the IWCS referred to as the Organic Burial Area. Subsequent monitoring and sampling have
determined the presence of radioactive contamination in some of the materials in the Organic Burial Area
(USACE 2015a).

The IWCS is the dominant site feature, occupying approximately 4 ha (10 acres) in the west portion of the site.
The IWCS is an engineered landfill that was built over the locations of the LOOW freshwater treatment plant and
the R-10 pile. The IWCS was engineered to retard radon emissions, infiltration from precipitation, and migration
of contamination to groundwater (USACE 2007a).

Within the IWCS, the radioactive residues, K-65, L-30, L-50, and F-32, were placed in existing concrete
structures that had been part of the freshwater treatment plant. These buildings, located in the southern end of the
IWCS, were made of reinforced concrete and originally designed to securely hold liquids. The R-10 residues
remained on the ground in the north end of the IWCS where they were originally placed. In addition to the
residues, soil and debris generated from U.S. DOE cleanup activities at the site and vicinity properties were
placed over the residues. By 1986, the IWCS was covered by a multi-layered cap (BNI 1990).

The IWCS is approximately 300 meters (m) (990 feet (ft)) long by 140 m (450 ft) wide and reaches a maximum
height of 10 m (34 ft) above ground surface. A clay dike, which is keyed into the underlying native gray clay,
surrounds the stored radioactive materials. The IWCS is covered with an interim clay cap consisting of three
layers. The cap is considered “interim” because it does not include a barrier layer (typically a riprap layer at least
1 m (3 ft) thick) and the side slopes of the structure, currently 3:1, were not constructed with a slope of 5:1.

In 1988, isolated areas of residual radioactivity from across the NFSS were excavated and placed into
temporary storage on the slab of Building 430. A limited chemical characterization was performed in 1990 and
in 1991 these materials placed in temporary storage were incorporated into the IWCS (BNI 1994a).
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The U.S. DOE maintained control of the site until 1997, and during this time, it performed annual monitoring of
environmental media at the site to ensure that the IWCS maintained its protectiveness. In 1997, Congress
authorized the USACE to become the lead Federal Agency for FUSRAP, at which time it instituted its own
operations and maintenance (O&M) plan for the site. The O&M plan included continuation of the
environmental surveillance program for which data is collected and reported on an annual basis.

From 1997 to 1999, USACE transitioned tasks from the U.S. DOE contractor BNI and prepared a report to
Congress that provided major scoping and costing of the program at the NFSS. In February of 1999, USACE
issued the first scope of work directing the performance of a remedial investigation (RI) in accordance with
CERCLA. Additional information pertaining to subsequent RI activities is presented in Subsection 1.4.

In 2000, Building 403, originally a laboratory and office building, was decontaminated and demolished. Building
401, the LOOW facility power house later used for boron-10 manufacturing and radiological waste storage,
underwent an interior asbestos abatement in 2002 in preparation for radiological decontamination and demolition.
Building 401 was subsequently deconstructed in 2011. The only LOOW era buildings remaining at the site are
Building 433 (radium vault) and Building 429, which is used as an office.

In addition to managing the site through the CERCLA process, the USACE continues to perform environmental
monitoring, site security, and maintenance of physical components of the site (e.g., fencing, roads, and IWCS

cover).

1.3  Site Description

1.3.1 Current and Projected Land Use

The NFSS is located in the Town of Lewiston, Niagara County, New York, which lies in western New York State
near the south shore of Lake Ontario. The population of Niagara County in 2010 was 216,469 (U.S. Census
Bureau 2010a), with a population density of 414 persons per square mile. Lewiston is located in the westernmost
portion of the county. The population estimate for Lewiston in 2010 was 16,262 (U.S. Census Bureau 2010b).
The Village of Youngstown and the Hamlet of Ransomville, located approximately 4.8 kilometers (km) (3 miles
[mi]) northwest and northeast of the NFSS, respectively, comprise the nearby Town of Porter. The Town of Porter
had a population of 6,771 in 2010 (U.S. Census Bureau 2010c).

Land use in the vicinity of the NFSS is shown on Figure 1-4. The NFSS property is bordered on the north and
northeast by the CWM Chemical Services, LLC (CWM), a hazardous waste disposal facility; on the east and
south by the Modern Landfill, Inc., a solid waste disposal facility; and on the west by a transmission corridor
owned by National Grid (formerly Niagara Mohawk). All the aforementioned properties were once part of the
LOOW, including an 8.9-ha (22-acre) portion (waste water treatment plant) located north of the NFSS that was
transferred to the Town of Lewiston.

To the south, H2Gro Greenhouses, LLC, operates a 5-ha (12.5-acre) hydroponic greenhouse that produces over
1.3 million kg (3 million Ibs.) of tomatoes per year using generators powered by methane gas collected from
Modern Landfill, Inc.
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The nearest residences to the NFSS are located approximately 0.8 km (0.5 mi) west-southwest of the site on
Pletcher Road. Other residents are located along the roadways that run north-south and east-west around the site.

The Lewiston-Porter public school complex is 2.4 km (1.5 mi) due west of the siteat 4061 Creek Road. The
complex covers 64.8 ha (160 acres) and consists of five buildings: district offices, the Primary building (Grades K
through 2), the Intermediate building (Grades 3 through 5), the Middle School (Grades 6 through 8), and the High
School (Grades 9 through 12). Enrollment is approximately 2,100 students with 200 faculty members (Lewiston-
Porter Central School District 2016). There are two stadiums behind the high school.

Per Town of Lewiston zoning, the site land use is currently identified as light industrial, which is intended as a
transition zone between residential and heavy industrial areas. Light industrial use includes manufacturing,
processing, and wholesale/warehousing.

Given the current zoning of the NFSS, and the presence of adjacent municipal and hazardous waste landfills, the
reasonably anticipated future land use for the NFSS is industrial.

1.3.2 Site Geology

The NFSS and surrounding region are located in the Ontario Lake Plain and are generally flat to gently rolling.
The Niagara Escarpment sits about 5.2 km (2 mi) south of the site and is the result of a division inbedrock
stratigraphy in the region. North of the escarpment, where the NFSS is located, erosion wore away the upper 300
meters (m) (1,000 ft) of Silurian deposits, leaving the Queenston Formation as the uppermost bedrock layer. The
Queenston Formation, composed of shale, siltstone, and sandstone, is approximately 300 m (1,000 ft) thick and
overlies thick layers of Ordovician shale and limestone units (Acres American, Inc. 1981; BNI 1986a; USACE
2007b).

Approximately 27 m (90 ft) of unconsolidated deposits overlie the bedrock and include five stratigraphic units, in
order of increasing depth: surficial soil and fill, brown clay till containing isolated sand lenses, glacio-lacustrine
clay (orgray clay), alluvial sand and gravel, and basal red till.

The surficial soil and fill at the NFSS is made up of unconsolidated materials that have been altered or deposited
by human activities, such as site grading. Sand and gravel also are generally found in this unit. The thickness of this
unit varies between 0 and 1.5 m (0 and 5 ft), with an average of 0.3 to 0.6 m (1 to 2 ft). Generally, the unit is dry to
moist, although commonly saturated throughout late winter through spring (Acres American, Inc. 1981; BNI
1994b).

Underlying the surficial soil is the brown clay till, which is predominantly brown or reddish-brown clay that is
referred to as the upper clay till in various sources. The thickness of this unit near the IWCS varies between 1.8
and 7.0 m (6 and 23 ft), although site-wide thickness ranges between 1.5 and 7.6 m (5 to 25 ft) (BNI 1984,
USACE 2007b). Sand and gravel lenses are common within the brown clay till and vary in thickness from 0.3 to 6
m (1 to 20 ft). A 2007 lithological study of geotechnical logs from NFSS and surrounding landfill sites found that
the sand lenses within the brown clay till are discontinuous features (BNI 1986a, USACE 2007 b). This has been
confirmed by subsequent subsurface investigations (e.g., trenching to sample sewer lines and isolate utilities) by
the USACE (USACE 2007b, USACE 2013, USACE 2015a).
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Underlying the brown clay till is the glacio-lacustrine clay unit, also referred to as the gray clay unit. This unit
typically consists of a homogeneous gray clay with occasional laminations of red-brown silt and minor amounts
of sand and gravel. The clay is saturated and softer and more plastic than the overlying brown clay till. In some
locations, there is a discontinuous silty layer within the gray clay called the middle silt till. Under the IWCS, the
gray clay unit varies in thickness from less than 0.3 m (1 ft) to a maximum of 9 m (30 ft); the thickness varies
between 1.5 and 9 m (5 to 30 ft) throughout the balance of the NFSS (BNI 1984, USACE 2007b). The contact
between the brown clay till and gray clay units is topographically variable under the NFSS, as is the gray clay
contact with the underlying courser-grained glacial sediments discussed below. (BNI 1986a, USACE 2007b). The
gray clay appears contiguous under the NFSS and acts as a hydrogeologic aquitard separating the surficial clay till
from the deeper geologic zones.

The alluvial sand and gravel unit underlying the glacio-lacustrine clay consists of stratified coarse sands,
nonstratified coarse silt and sand, or interlayered silt, sand, and clay. It is saturated and usually compact to very
dense and averages about 2.4 m (8 ft) in thickness. In some parts of the NFSS, a basal red till underlies the
alluvial sand and gravel unit. This lodgement till is discontinuous throughout the NFSS and, where present, is
generally thin. The thickness of the red till varies from 0 to 3 m (0 to 10 ft) (USACE 2015b).

The Queenston Formation is the uppermost bedrock unit that underlies the glacial overburden deposits. It consists
of a reddish-brown fissile shale that exhibits a fractured and permeable contact zone in the upper 5 to 7 m (15 to

20 ft).

1.3.3 Site Hydrogeology

Groundwater at the site is defined in terms of the unconsolidated geologic units and one bedrock unit split into
three principal hydrostratigraphic zones (listed from top to bottom):

e Upper water-bearing zone (UWBZ) (surface fill and upper brown clay till unit)
Aquitard or confining unit (the gray clay and middle silt till units)

e Lower water-bearing zone (LWBZ) (alluvial sand and gravel, basal red till, and upper Queenston
Formation)

Recent findings for the UWBZ and LWBZ groundwater flow systems are presented in the 2017 Environmental
Surveillance Technical Memorandum, Niagara Falls Storage Site (USACE 2018).

The UWBZ is composed of two hydrogeologic media: 1) continuous, low-permeability clays and silts, and 2)
embedded, discontinuous lenses of sand and gravel. The sand lenses in the UWBZ appear uncorrelated over
distances greater than 6.1 m (20 ft) and, thereby, spatially discontinuous (USACE 2007b). This has been
confirmed by subsequent subsurface investigations conducted by the USACE. The discontinuity of sand lenses
creates immobilized pockets of water resulting in a low yield from a water supply perspective and limited
transport of contaminants (i.e., the surrounding clay till governs the overall transport in the UWBZ).

Generally, groundwater flows northwestward across the NFSS at a gradient of about 0.0004 to 0.002 ft/ft in the
area around the IWCS (USACE 2007b). However, the regional flow in the UWBZ is interrupted by the Central
Drainage Ditch (CDD) due to seasonally deep-rooted wetland vegetation that grows in the ditch during the late-
spring, summer, and early fall periods. The vegetation absorbs groundwater below and along the ditch via
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evapotranspiration, which lowers groundwater levels and interrupts the gradual flow across the site. In general,
water levels are highest in February and lowest in October (USACE 2007b). The depth to water ranged from 0.60
mto 6.71 m (1.96 ft to 22.02 ft) during calendar year 2017. During high water level conditions, there is greater
downward flow from the UWBZ to the LWBZ than during low water level conditions due to a greater downward
hydraulic gradient.

The UWBZ is separated from the LWBZ by an aquitard that corresponds to the gray clay and the middle silt till
units (i.e., an aquitard underlies the brown clay till and overlies the alluvial sand and gravel unit). It ranges from
0.3 to 9 m (1 to 30 ft) in thickness and acts as a confining layer for the LWBZ (Acres American, Inc. 1981; BNI
1984; USACE 2007b); sporadic sand lenses in the gray clay are generally unsaturated to dry.

Below the confining unit, groundwater in the alluvial sand and gravel unit, the basal red till/red silt unit, and the
upper Queenston Formation flows northwesterly under a gradient of 0.0006 to 0.001 ft/ft. The depth of water in
the LWBZ ranged from 0.98 m to 5.88 m (3.23 ft to 19.29 ft) below ground surface during calendar year 2017.
Quarterly water level fluctuations showed high and low elevations in February and November, respectively,
during calendar year 2017. Because the LWBZ is under confined conditions, the hydraulic head of the
groundwater can rise above the confining unit. This could result in water levels measured in LWBZ wells to be
above water levels in the UWBZ. This seasonal condition is also referred to as an upward hydraulic gradient.

1.3.4 Surface Water

There is limited surface water at the site; no perennial natural streams, navigable waterways, or impoundments are
maintained at the site. Several east-west ditches at the NFSS collect surface water runoff that empties into the
northerly flowing CDD. Surface water runoff from the western periphery of the site flows to the West Drainage
Ditch (WDD), which flows northerly from a watershed that drains land south of the NFSS.

Surface water discharges onto the site from the Modern Landfill, Inc., property and from the properties to the
south of the site that feed the CDD and WDD. Surface water is present during part of the year only in some of
these drainage ways.

The CDD and WDD join 0.8 km (0.5 mi) north of the NFSS, then discharge to Four Mile Creek 2.4 km (1.5 mi)
north of the NFSS. Four Mile Creek eventually empties into Lake Ontario (USACE 2015b).

1.3.5 Current and Potential Groundwater Use

There are no public water supply wells (i.e., greater than 25 connections) in the site area. Public water is supplied
to county residents from the upper Niagara River, which has been utilized by almost all county residents for
several decades. The Niagara County Water District obtains water from the west branch of the Niagara River and
supplies water to the residents of Lewiston and Porter.

Current use of private wells near the NFSS for drinking water is uncommon. In March 2006, the Niagara County
Department of Health (DOH) issued the results of a private well study (Niagara County DOH 2006). One-hundred
seventeen private wells were identified near the LOOW property. Of the 117 wells identified, 11 (9.4 percent)
were reported as potable, eight (6.8 percent) were reported as nonpotable, 20 (17.1 percent) were reported as not
accessible, and 78 (66.7 percent) were reported as not in use. Of the 11 private wells reported as potable, six were
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identified as secondary groundwater sources (i.c., public water was the primary drinking water source). Well
construction information was typically not available. It is unlikely that any of the wells in the area are set in the
UWBZ or the Queenston Shale due to the low yield and poor quality (Niagara County DOH 2006, U.S. DOE
1991a, USACE 2016Db).

The Niagara County DOH study concluded that only 19 of the 117 wells were active. Thirteen of the 19 wells
were sampled and analyzed for various constituents including metals, nuclear chemistry parameters, pesticides,
polychlorinated biphenyls (PCBs), volatile organic compounds (VOCs), and polycyclic aromatic hydrocarbons
(PAHs — a group of semivolatile organic compounds [SVOCs]). Five wells exceeded the regulatory maximum
contaminant level (MCL) for a single parameter (arsenic, chloride, lead, manganese, and phenol). All 13 wells
sampled met safe drinking water standards with respect to radiological quality (Niagara County DOH 2006).

Both water-bearing zones also exhibit significant concentrations of naturally occurring total dissolved solids that
indicate the NFSS groundwater is a NY State Class GSA water resource (saline groundwater). Groundwater
resources underlying the NFSS reflect the U.S. EPA Class I1IB criteria for nonpotable and limited beneficial use
water (U.S. EPA 1986). To be a potable water source, groundwater at the NFSS would require expensive and
energy intensive treatment by reverse osmosis (desalination). Since there is a replaceable surface water source via
the Niagara River/Lake Ontario and groundwater south of the site (Lockport Formation), it is reasonable to
assume that no municipality or service would find NFSS groundwater economically viable.

1.4 Summary of Previous Investigations and Reports

This FS is based on information gained from numerous investigations, monitoring events, and studies. Pertinent
documents used in the development of this FS are briefly discussed below. Copies of the referenced documents
and other site information are available at the USACE NFSS website:
(https://www.lrb.usace.army.mil/Missions/HTR W/FUSR AP/Niagara-Falls-Storage-Site/).

1.4.1 Environmental Surveillance, Ongoing

In 1979, prior to construction of the IWCS at the NFSS, the U.S. DOE initiated the environmental surveillance
program (ESP) to assess the radon emissions from the NFSS and the potential for transport of radiological
constituents to surface water, sediment, and groundwater.

In implementing the ESP, the USACE monitors air, water, external gamma radiation, and streambed sediments
and reports its findings annually in the form of the technical memoranda, which are posted to the NFSS website.

The ESP is designed to achieve the following objectives:

e Ensure protection of human health and the environment.
e Verify compliance with environmental regulatory standards.
e Verify the IWCS is performing as designed.

In addition to collecting and analyzing environmental samples, the ESP calculates the dose to off-site receptors
from airborne emissions of site soil. To do this, the USACE uses annual weather data collected at the Niagara
Falls International Airport by the National Weather Service. The dose to off-site receptors based on gamma
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radiation measurements is also calculated and added to the airborne emissions dose to determine the cumulative
dose to the public from the NFSS.

Over 30 years of ESP data collected at the NFSS indicate that site controls are performing as designed to protect
human health and the environment (USACE 2018).

1.4.2 Remedial Investigations

Consistent with the CERCLA RI/FS process, the USACE completed an RI to define the identity, amount, and
location of chemicals and radionuclides of concern at the NFSS, and to provide primary data for the FS that
would be used to identify and evaluate various remedial action alternatives and assist in the development of a
protective and cost-effective remedy for the site.

Several phases of the RI were performed, the findings of which were compiled into two documents: a 2007 RI
report and a 2011 RI report addendum (USACE 2007a; USACE 2011). The Rl included a records review,
sampling and analysis of various media, geophysical and radiological surveys, a baseline risk assessment (BRA),
and fate and transport groundwater flow modeling in support of RI objectives.

The USACE performed the 2007 RI in three phases:

e Phase 1 fieldwork started in November 1999 and concluded in January 2000.
e Phase 2 fieldwork started in August 2000 and concluded in October 2000.
e Phase 3 fieldwork started in May 2001 and continued on an intermittent basis until October 2003.

The investigations included:

o Collecting samples of surface water and sediment from ditches across the site, groundwater from existing
and new temporary well points, surface and subsurface soil from locations at which historical information
suggested the potential presence of contamination, railroad ballast, pavement cores, and drums.

e Gamma walkover surveys across the entire NFSS, including building foundations.

e Geophysical investigations consisting of ground penetrating radar, seismic reflection and refraction,
electromagnetic frequency domain and time domain, and electrical imaging/induced polarization.

e Exploratory trenches at locations of geophysical anomalies and at locations where the historical record
indicated contamination might be present.

e Detailed reconnaissance of the pipelines and sewers and collection of samples from manholes, pipes, and
sumps.

e Collecting background groundwater samples.

To facilitate accurate estimation of exposure and dose in the BRA, the USACE divided the NFSS into 18
exposure units (EUs). An EU is the geographic area in which a receptor is assumed to work or live, and where a
receptor may be exposed to constituents detected during the RI. These EUs provided the geographical framework
for the determination of site-related constituents (SRCs), which are defined as those compounds that exceed
background screening levels in their respective EUs.




The USACE divided the NFSS and neighboring National Grid property into 14 of the 18 physical EUs, numbered
1 through 14 as shown on Figure 1-3. A brief description of the 14 physical EUs is provided in Table 1-2.

The remaining four EUs (EUs 15 through 18) are site-wide EUs the USACE created to accommodate special
circumstances of the site or needs of the BRA. Exposure Unit 15 consists of interconnected drainage ways; EU16
contains pipelines and subsurface utilities; EU17 includes site-wide media (includes all soil, sediment, surface
water, and pipeline material in EUs 1 through 16 and site-wide groundwater, including both the UWBZ and the
LWBZ); and EU18 consists of all background samples that were used for the determination of SRCs in EUs 1
through 17.

The USACE performed a BRA as part of the RI, which evaluated current and potential future risks to human
health and the environment from site contamination for a full range of current and potential future on-site
receptors, including adult and adolescent trespassers, construction workers, maintenance workers, industrial
workers, adult and adolescent recreational visitors, adult and child residents, and adult and child subsistence
farmers. Chemicals of concern (COCs) and radionuclides of concern (ROCs) were identified and presented in
Table ES-1 of the BRA. As documented in the BRA, constituents identified as COCs and ROCs pose a cancer
risk greater than 1 x 107 or a noncancer hazard index (HI) greater than 1, and ROCs may also result in a dose
greater than 2.5 millirem per year (mrem/yr) (USACE 2007c¢). Additional discussion pertaining to the
development of COCs and ROC:s is provided in Section 1.7 of this FS.

A fate and transport groundwater model was developed as part of the RI and is detailed in the modeling report
prepared by HydroGeoLogic, Inc. (USACE 2007b). The model considered a select list of COCs and ROCs and
predicted the maximum concentrations of various constituents migrating vertically and laterally in groundwater
over set periods of time (e.g., 1,000 years). The results of the model showed that organic and metal plumes
located outside the area of the IWCS would exhibit only minor dispersion due to low infiltration rates and post-
remedial actions that have removed sources (e.g., VOCs in groundwater would continue to degrade and maximum
concentrations of metals would not increase above the current concentrations of the plumes).

In general, the scope of the 2011 RI Addendum focused on additional site characterization, assessment of the
integrity of the IWCS, and presentation of supplemental information and data needed to move forward into the FS
process. The 2011 RI addressed the following general topics:

e Refinement of the nature and extent of select radiological and chemical groundwater plumes near the
NFSS property boundary and in the vicinity of the IWCS

e Evaluation of the integrity of the IWCS

e Reexamination and justification of soil and groundwater background data sets

e Screening of railroad ballast and building/road core samples

e Evaluation and screening of 2008/2009 ESP radiological and chemical data

e Screening of split sample results collected during the LOOW Underground Utility RI

e Reevaluation of plutonium data

e Presentation of supplemental documentation

e Corrections and revisions to the 2007 RI and BRA

The USACE conducted the RI Addendum fieldwork from mid-November 2009 to the end of January 2010.
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The USACE evaluated the fate and transport of uranium isotopes for the site in 2007 and 2011. Conclusions made
in the 2007 RI regarding the fate and transport of uranium isotopes in site groundwater were somewhat dependent
on the conservative partition coefficient (Kd) value of 3.6 liters per kilogram (L/kg) that was used in the modeling
simulations. Use of this Kavalue caused the model to predict greater concentrations of radionuclides in
groundwater due to increased leaching of site soil (USACE 2007b). Analysis of supplementary water quality data
since submission of the 2007 RI suggested that several of the groundwater contaminant plumes were overly
conservative in the 2007 RI report. The 2011 RI modeling effort was performed to update the groundwater flow
model and incorporate the most recent data set and data evaluations. The update included determining a Kad value
of 122 L/kg for soil outside the IWCS and accounted for sand lenses in the flow modeling (USACE 2014).

1.4.3 BOP Investigation Report, August 2013

The USACE performed the 2013 BOP field investigation to provide additional information for specific areas of
the site. The objectives of the investigation included:

e Delineate groundwater constituents in EUs 1, 2, 4, and 10.

o Identify the source of increasing uranium concentrations in groundwater in well OW11B.

e Eliminate potential preferential pathways for off-site migration of groundwater constituents via
subsurface pipelines located near site boundaries.

o Evaluate potential groundwater constituents along the 25-cm (10-in) diameter water line near the
southeast corner of the IWCS and eliminate the water line as a potential preferential pathway.

The scope of work for the field investigation included:

e Installing, developing, and sampling 17 monitoring wells (MW944 through MW960).

e Exposing, sampling, and plugging pipelines.

e Plugging two manholes (MH08 and MH41).

e Excavating eight investigative trenches (referred to as Investigative Excavations 1 through 8 [IE1 through
IES]).

e Conducting a geophysical survey.

e Conducting radiation surveys.

e Excavating/dewatering pipeline.

The absence of groundwater in five of the newly installed wells confirmed that groundwater flow in the UWBZ is
discontinuous in some areas. Excavations adjacent to the grit chamber, decontamination pad, and near OW11B
indicated that groundwater flow in these areas occurs predominantly along the concrete-encased sanitary sewer
system. With the exception of the OW11B area, groundwater was absent in the excavations of the LOOW-era
pipelines (USACE 2013).

The investigation determined that the sanitary sewer does not cross South31 Ditch and that it had been cut and
capped by the U.S. DOE. However, the sewer line still crosses below the CDD between manhole locations MHO7
and MHOS.




1.4.4 BOP Investigation Report, February 2015

The objective of the 2015 BOP investigation was to delineate the vertical and horizontal extent of contamination
in surface and subsurface soil at locations across NFSS in support of this FS. The effort resulted in:

e Soil delineated for select PAH and radionuclide constituents at 478 locations across the NFSS.

o Six trenches excavated along the sanitary sewer in the area near manhole MHO06 and well OW11B to
investigate the source of localized, elevated uranium concentrations in groundwater (and subsequently
removed manhole MHO06).

e Geophysical survey performed in the area south of the IWCS to identify the presence of buried structures.

e Global positioning system gamma walkover surveys completed.

e Soil and trench radiological surveys performed.

A total of 478 borings were advanced during the investigation with 461 of those borings advanced to better
delineate radionuclide areas of concern and 34 borings to better define PAH areas of concern; some borings were

used to delineate both radionuclide and PAH areas of concern (USACE 2015a).

1.4.5 IWCS FS and Proposed Plan, December 2015

The IWCS FS report presented the FS for the IWCS OU (USACE 2015b). The IWCS FS evaluated remedial
action alternatives in accordance with the CERCLA remedy evaluation process. The IWCS OU was the first OU
to proceed through the FS stage of the CERCLA process because disposition of the IWCS impacts the future land
use for the BOP and Groundwater OUs, and the BOP OU would include remediation of impacted soils within the
IWCS footprint following IWCS remediation.

The proposed plan identified the preferred alternative for addressing the material contained in the IWCS OU. The
proposed plan summarized information found in greater detail in the 2007 and 2011 RI reports and the IWCS FS
report. The USACE proposed that the final remedial action for the IWCS OU be the alternative designated as
Alternative 4, excavation, partial treatment, and off-site disposal of the entire contents of the IWCS. After
evaluating this alternative pursuant to the criteria described in the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) Section 300.4301(9)(iii), the USACE
considered it to be protective of human health and the environment and cost effective (USACE 2015b).

1.5 Nature and Extent of Contamination

The previous investigations and monitoring activities have generated a significant amount of information. The
USACE maintains a database of analytical results for different environmental media (e.g., soil, water, etc.). The
database includes over 134,400 analytical results for soil, 78,100 results for groundwater, 32,600 results for
surface water, 37,500 results for sediments, 10,000 results for water (manholes and pipelines), and 2,000 results
for building core samples. Figure 1-5 identifies the site investigation locations. In addition, mobile radiological
surveys have included hundreds of thousands of radiological survey data points across the NFSS. Figure 1-6
presents radiological survey results from the 2007 RI. Additional surveys have been conducted since 2007.

As previously noted, storage of radioactive materials at portions of the LOOW began in 1944 when the MED was
granted use of Building 411, the LOOW freshwater storage reservoir, for storage of material that needed to be
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contained in a watertight structure for security and health purposes. Subsequent to that, the MED and its
successor, AEC, placed additional radioactive wastes and residues at what is now NFSS. Some wastes and
residues were taken off-site to Oak Ridge, TN (EA Engineering, Science, Technology 1998). As part of the U.S.
DOE’s remedial efforts in the 1980s, wastes and residues from various locations across the site were placed in the
IWCS.

The following is a list of media impacted by apparent contamination:

e Soil

e Railroad ballast and road bedding

e Buildings and building foundations

e Surface water

e Sediment

e Groundwater

e Utilities (sewer and building drain systems)

The following subsections summarize the results of the nature and extent of contamination. The above-mentioned
reports contain detailed descriptions of sampling activities and results.

1.5.1 Surface and Subsurface Soil

During MED activities, radiological materials were temporarily stored on the ground surface, on building
foundations, and inside buildings. As a result of these activities, radiological constituents have been identified in
surface and near surface soil at locations spread across the NFSS. Impacts are present primarily in areas adjacent
to site roadways and areas of known past materials storage operations. Some deeper impacts were also found, but
those impacts were primarily limited to the Organic Burial Area in EU7 where waste is known to have been
buried during U.S. DOE remediation activities.

Chemical constituents, specifically chlorinated volatile organic compounds (CVOCs), were identified in EU4
(herein also referred to as the EU4 VOC plume) and in EU13. Some PCB impacts were found in surface soil,
subsurface soil, and pipeline sediments (e.g., Building 401 drains). Surface and near surface soil impacted with
PAHs were identified in several EUs.

1.5.2 Railroad Ballast and Road Bedding

During the original construction of the LOOW, over 150,000 yd? of slag were brought on site for use as railroad
ballast and road bedding. Subsequent investigations have found that some of the slag used in the Niagara County
area was produced by a foundry in Niagara Falls, New York, and contained elevated levels of radionuclides due to
the presence of a radioactive phosphate mineral in the slag (Oak Ridge National Laboratory [ORNL] 1986).
While some impacts at the NFSS may be due to past waste and residue storage, some impacts may be due to this
non-MED slag used for railroad ballast and road bedding.

Much of the railroad infrastructure has been removed from the site. Analytical and radiological survey results
indicate elevated levels of radionuclides along and adjacent to some sections of the railroad and site roads.
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1.5.3 Buildings and Building Foundations

Following cessation of TNT production activities, some of the buildings were known to have temporarily stored
radioactive materials. Only two LOOW buildings remain; Building 429, which is used as an office, and Building
433 (radium vault), which is a small, one story cinder block structure, which was reportedly used for sealed
radium source storage.

A radiological survey performed by the USACE of Building 433 (radium vault) identified elevated levels of
radionuclides. Radiological surveys during the Rls also identified elevated levels in the foundations of Buildings
401, 430, and 431/432. Core samples from the Building 401 foundation also identified radiological impacts.

Except for Building 401, no samples were collected from the other buildings and foundations to confirm the
presence of contamination. Building 433 and the building foundations identified in this FS are assumed to be
contaminated based on one or more factors, such as gamma survey results, history of use, and/or presence of
adjacent soil contamination. All building foundations and Building 433 would be evaluated as part of remedial
design work to definitively determine the presence of contamination.

1.5.4 Utilities

Utilities consist of buried sewer and water distribution pipelines and manholes and drains accessible at the ground
surface. Elevated levels of constituents were found at various utility locations. These included:

e Elevated levels of radionuclides and PAHs in some manhole and pipeline solids.
o Elevated levels of radionuclides in some manhole and pipeline water.
o Elevated metals, PCBs, VOCs, PAHs, and pesticides in the Building 401 floor drains.

1.5.5 Surface Water and Sediment

Constituents including radionuclides, VOCs, PAHs, and metals were found in surface water and sediment in the
site drainage systems. In some instances, elevated concentrations were detected at upgradient locations suggesting
that some impacts are not site-related.

1.5.6 Groundwater

Elevated levels of radionuclides, predominantly total uranium, were found in groundwater at various locations on
the site. These areas include south of the IWCS (EU10 and EU11) and east of the IWCS including the MH06 and
well OW11B area (EU11) (USACE 2013). Drilling and groundwater level monitoring and sampling have
confirmed that the impacts are localized and are not migrating. The identified impacts are located in areas where
radioactive materials storage or remedial activities are known to have occurred. Extensive soil sampling and
radiation surveys during drilling and excavation activities near groundwater impacts have not identified current
source terms for the concentrations observed in the groundwater. Consequently, the USACE suspects that the
elevated uranium concentrations observed in groundwater are legacy impacts from the infiltration and deposition
of contaminated leachate, runoff, and sediments during previous waste storage and remediation activities. This
conceptual site model is assessed in Appendix A and summarized in Section 1.6.1.




Elevated levels of organic constituents, primarily tetrachloroethylene (PCE) and its related daughter products,
were found in EU4 (i.e., EU VOC plume). The source of the PCE is unknown, but similar to radionuclide
contamination, the limited extent of PCE impacts suggest that the impacts are in an area where both storage and
operational activities likely occurred.

1.6 Contaminant Fate and Transport

Potential contaminant pathways through which contaminants can move include atmospheric dispersion, physical
contact, surface water runoff, and groundwater migration. A discussion of site-related contaminant fate and
transport mechanisms and modeling results are presented in the following sections.

1.6.1 Radionuclides

The following radionuclides were detected at various locations across the NFSS in surface soil, subsurface soil,
surface water and sediment, and groundwater:

e Actinium-227 (Ac-227) e Thorium-230 (Th-230)
e Protactinium-231 (Pa-231) e Uranium-234 (U-234)
e [Lead-210 (Pb-210) e Uranium-235 (U-235)
e Radium-226 (Ra-226) e Uranium-238 (U-238)

Potential release mechanisms for radionuclides in surface and subsurface soil include:

e Displacement and transport by the action of humans or animals.
e Displacement and transport by wind and air.
e Release and transport by water.

While most of the areas where radionuclides have been identified are vegetated, some exposed areas may exist
and access to these areas is not totally precluded. Consequently, there is a potential for dust generation from off-
road vehicles and other intrusive activities. The potential for displacement of contaminants by the wind (fugitive
dust emissions), with subsequent transport in the air as particulate material, is always present where soil is directly
exposed to the wind. The particulate size, moisture content, degree of vegetative cover, degree of soil disturbance,
and other factors, as well as wind speed, direction, and persistence, determine the rate of dust emissions. The
potential for fugitive dust emissions is highest in hot and dry conditions and may be persistent for a short term
during intrusive activities such as construction or other activities involving vehicles (trucks, landscaping, etc.).

The presence of Ra-226 results in the potential for the emission of the Ra-226 decay product, radon 222 (Rn-222
gas), from the ground surface to the air if an adequate radon barrier is not in place. Rn-222 concentrations and
gamma emissions are measured semiannually around the perimeter of the IWCS and at the NFSS property
boundary. The November 2018 ESP report shows that in 2017, site Rn-222 concentrations were below the U.S.
DOE off=site limit of 3.0 picocuries/liter (pCi/L) (USACE 2018). The calculated dose to a receptor due to
airborne particulates was below the U.S. EPA guideline of 10 mrem/yr (excluding radon). The cumulative dose,
which is calculated by adding the maximum external gamma dose to the maximum airborne particulate dose, was
significantly less than the U.S. DOE limit of 100 mrem/yr (U.S. EPA 2016). These results were similar to past
results.
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The ROCs in sediment are subject to a number of physical and chemical processes that can affect their migration.
Adsorption onto sediment particles may prevent or delay ROC migration by varying degrees depending on
displacement and downstream transport by surface water flow in the site drainage system. The ROC constituents
may also be introduced into the site drainage sediment column as a result of transport of upland soil particles via
stormwater flow, ROCs dissolved in stormwater, and groundwater discharge that may subsequently precipitate to
sediment particles under anaerobic conditions.

Dissolved-phase surface water and groundwater impacts are derived from the dissolution and migration of
impacts from historical storage areas and soil-based sources. The mobilization of ROCs is governed by the
solubility of those compounds in water and the soil-partitioning conditions. As this liquid moves through the
impacted material, some compounds (e.g., uranium) may preferentially dissolve into the water, whereas others
(e.g., radium and thorium isotopes) have much less solubility and high soil-water partitioning coefficients.
Dissolved oxygen also drives the precipitation/solubility of ROCs in groundwater, surface water, and sediment.

The USACE completed groundwater modeling in 2007 (USACE 2007b) to predict the migration of contaminants
originating from the site and to determine future migration under baseline (current) conditions. The 2007
groundwater modeling was completed in three stages including: 1) conceptual model development, 2)
groundwater flow model development and calibration, and 3) solute transport model development and application.

The 2007 groundwater model results for source term(s) depicted model simulations for current conditions, 1,000
years, and 10,000 years. The 2007 groundwater model results concluded the following for the ROC constituents:

o [WCS-based sources, on-site exceedances of the screening level (i.e., the more conservative of the Upper
Tolerance Limit for NFSS or the MCL) are predicted to occur for U-238, U-234, and U-235 (Table 4.2
USACE 2007b). Property boundary exceedances are not predicted to occur for any of the IWCS-based
sources within the first 1,000 years.

e Soil-based plumes cause on-site screening level exceedances within 1,000 years for U-238, U-234, U-
235. Of the constituents predicted to exceed on-site screening level values, U-238 and U-234 also exceed
the screening level at the property boundary as a result of soil-based plumes and groundwater plumes.
The modeling results showed property boundary exceedances occurring in EUs 1 and 11 for U-238 and
EUs 1, 2, and 11 for U-234.

o The prescribed initial condition for groundwater plumes causes on-site screening level exceedances at
t=0 (i.e., current at the time of the modeling) for U-238, U-234, Th-230, and U-235. These results
indicate that an on-site screening level exceedance occurs by all groundwater plume sources simulated.

In 2011, the USACE updated the NFSS groundwater flow and solute transport model to ensure that the
groundwater flow and solute transport model conservatively predicted contaminant migration. The groundwater
flow model was revised to more explicitly represent the distribution of sand lenses within the brown clay till by
adjusting hydraulic conductivity values assigned in the model in areas characterized by sand lenses. The
groundwater flow field using the updated model was evaluated to confirm that the model accurately simulates
observed conditions. The solute transport model update included using a revised Kd value of 122 L/kg for soil
outside the IWCS (USACE 2014) and updated model source terms based on supplementary RI efforts.
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The 2011 groundwater model results for source term(s) depicted model simulations for current conditions, 1,000
years, and 10,000 years. The 2011 groundwater model results concluded the following for the ROC constituents:

e The brown clay till and glacio-lacustrine clay effectively inhibit the downward migration of the ROC
constituents.

e None of the radionuclides are predicted to occur in the alluvial sand and gravel groundwater within
10,000 years.

o RI field investigations indicate that ROCs are present in groundwater off-site and near the NFSS
boundary. Groundwater at these locations is not used for drinking water purposes.

e The potential for transport from the localized impacted areas is limited assuming the characteristic low
permeability of the brown clay till observed on the NFSS and surrounding properties.

In 2017, USACE updated the groundwater model to assess the potential impact of uranium in groundwater on
surface water within site drainage ditches (see Appendix A-1). The USACE notes that these screening levels are
not applicable guidelines per upcoming Section 2.2.2.2, but only comparative values that exemplify the
protectiveness of site conditions. The assessment, which considered total and isotopic uranium, was done in three
phases. The first phase was a screening level evaluation and identified areas at the NFSS where modeled uranium
concentrations in unsaturated soil could lead to uranium concentrations in adjacent pore water that may exceed
surface water screening levels. For the evaluation, surface water screening levels used in the model were the
uranium MCL (30 micrograms per liter [ug/L]), the Canadian Water Quality Guideline' for protection of aquatic
life from long-term exposure to uranium of 15 pug/L (discussed in more detail in Section 1.7.9), and the annual
limit of 300 pCi/L of total isotopic uranium in uncontrolled effluent, which was converted to a mass concentration
of 439 pg/L. This initial model identified site-wide areas where pore water exceeded the MCL and Canadian
screening level, with eight areas exceeding the 439 ug/L screening level.

The eight high-concentration areas were then evaluated to determine if the uranium could migrate to groundwater
and eventually a drainage ditch within a 1,000-year period. The site groundwater model defined areas of
contribution to the ditches, which showed two of the eight areas are located within the 1,000-year groundwater
contribution zone; the remaining six areas would not be expected to reach the drainage ditches via groundwater
within 1,000 years.

The eight areas identified as having the potential to negatively impact surface water were then carried into the
second modeling phase. A one-dimensional transport model predicted where uranium in pore water in the
unsaturated soil would enter groundwater and potentially result in elevated uranium concentrations in nearby
surface water ditches. Six of the eight areas were predicted to have uranium concentrations attenuate in
groundwater to levels below both the MCL (30 pg/L) and Canadian screening level (15 ug/L). In the two
remaining areas, the predicted uranium concentrations in groundwater seeping into the ditches would be higher
than the Canadian screening level, but lower than the MCL. This estimate only accounts for baseflow and not any
attenuation that would occur from surface water flow in the ditches.

! The Canadian Water Quality Guideline is the most recent and relevant scientifically-derived risk-based screening level for
protection of aquatic life against exposure to uranium in surface water. The U.S. currently does not have an equivalent
screening value. The Canadian value is used as a convenient risk-based screening level for assessing potential ecological risk
for surface water exposures.
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The second-phase assessment used the results of the first phase to focus on uranium concentrations in UWBZ
groundwater in the areas south and east of the IWCS, which are significantly higher than concentrations predicted
by the soil-leaching model. This finding suggests that uranium observed in UWBZ south and east of the IWCS is
derived from highly contaminated ore residues historically stored on the ground surface and remedial activities
performed in these areas (see Section 1.5.6). Based on these modeling results, uranium in the unsaturated soils
south and east of the IWCS would not produce uranium concentrations that exceed the MCL or Canadian
screening level in the future (i.e., past remedial actions appear protective of groundwater). Based on the phase one
and phase two modeling conclusions, uranium leaching from unsaturated soil is not considered a future source for
contamination to surface water and thus not evaluated in the phase three modeling.

The third phase employed the three-dimensional groundwater flow and contaminant-transport model to assess
whether observed uranium impacts (isolated plumes) in UWBZ could potentially impact site surface water. The
model predicted that uranium concentrations in groundwater are expected to migrate very slowly to site ditches
due to 1) the very low hydraulic conductivity and gradients associated with the glacial tills that underlie the site,
2) low precipitation recharge rates due to seasonal wetting and drying cycles reflected in water-level variations,
and 3) attenuation of uranium due to chemical absorption.

The modeling predicted that 1) localized groundwater discharge (baseflow) to many segments of on-site ditches
would exceed the Canadian screening level (15 pg/L) and 2) six small segments are predicted to receive uranium
in excess of the 30 ug/L MCL. However, due to mixing with other unimpacted baseflow entering the ditches, the
uranium concentration will only exceed the Canadian screening level in the northern portion of the WDD and
multiple reaches in the CDD, South16, and South31 drainage ditches. Cumulative concentrations in surface water
from baseflow are not expected to exceed the 30 pg/L MCL at the site boundary. This computation only accounts
for groundwater baseflow to the ditches and ignores the significant dispersion of the uranium that would occur
from overland surface-water flow to the ditches, as exemplified in Appendices A-1, A-3, and A-4. The actual
dispersive condition is exemplified by the surface water sampling results reported by the annual environmental
surveillance program, which show that the 30 ug/LL MCL has not been exceeded in the CDD at the point at which
it exits the site to the north (i.e., baseline conditions observed through 2017 are expected to persist into the future).
These analyses together indicate the uranium impacts in site groundwater do not require remediation to protect
surface water.

1.6.2 Chemicals

Chemicals consist of CVOCs, PAHs, and PCBs that were detected at various locations across the NFSS in surface
soil, subsurface soil, surface water, sediment, and groundwater.

1.6.2.1 CVOCs

There were CVOC:s detected in soil in EU4 and EU13 and in the groundwater in EU4. The primary CVOCs at the
site consist of PCE and its daughter products. While the specific historical use of PCE at the site is unknown, a
common use for PCE was as a degreaser and cleaner for metallic parts. The release of PCE into the environment
is usually through surface spills, leaking tanks/drums, or release to sewers or impoundments.

Tetrachloroethylene is a dense non-aqueous phase liquid (DNAPL). It has a specific gravity greater than water
and tends to follow topographic relief through its downward migration, first through the vadose (unsaturated)
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zone and then into the aquifer. Based on PCE concentrations in groundwater, a DNAPL phase is suspected to
exist in EU4.

Tetrachloroethylene is volatile and a portion of the compound tends to change to a vapor phase in the vadose zone
and can migrate into areas with more porous media where open subterranean voids exist due to partial pressure
influences. This can lead to vapor accumulation in basements and structures due to air diffusion gradients,
although no buildings currently exist in either EU4 or EU13.

Tetrachloroethylene is also a wetting fluid, which means as fine-grained materials are encountered it is
preferentially imbibed in the small pore spaces. The PCE liquid is highly hydrophobic with a very low solubility
in water. During gravity migration through the vadose zone, PCE can accumulate in pools on low-permeable
layers, compaction transition between bedding planes, or fractures, and spread laterally. It often accumulates on
top of the groundwater within the capillary fringe until sufficient pooling promotes breakthrough pressures that
overcome surface tension and promote contaminant movement below the water table. The PCE in the water table
can be distributed as a discontinuous mass of globules or ganglia. In this form, it is relatively immobile and
referred to as residual DNAPL. As such, residual DNAPL functions as a long-term source of groundwater
contamination.

Tetrachloroethylene undergoes biological reductive dechlorination into its daughter products in both the water
table and the capillary fringe. The PCE dechlorinates through biological processes to trichloroethylene (TCE).
The TCE then degrades to cis-1,2-dichloroetheylene (cis-1,2-DCE), which degrades to vinyl chloride (VC), and
subsequently to ethene, which is inert in the environment.

Groundwater modeling results from the 2011 RI indicate that the chlorinated solvent plumes are predicted to
reach steady-state conditions after approximately 350 years (i.e., the plume would be stable or shrinking due to
natural attenuation). In EU4, the maximum extent of contamination is only slightly bigger than the DNAPL
source area. The additional mass input from the fixed source (i.e., DNAPL) is balanced by dispersive effects and
the loss of mass due to biodegradation. Simulation results indicate that under a fixed concentration scenario,
higher concentrations are predicted for each constituent in lower stratigraphic units, compared to the initial
condition source term representation. However, the fixed concentration source does not cause screening level
exceedances (MCLs were used as screening levels in the modeling; USACE 2007b, Table 4.2) at the NFSS
property boundary.

The modeling report stated that the maximum on-site concentrations for PCE, TCE, cis-1,2-DCE in groundwater
at the time of the modeling, would be degraded to concentrations below their respective screening level values
(i.e., MCLs) in less than 200 years, and for VC (i.e., upper tolerance limit) in less than 300 years. However, as
noted above, PCE in the DNAPL phase functions as a long-term source of groundwater contamination and
degradation to below screening levels would take considerably longer. Using Natural Attenuation Software
(NAS) developed by the U.S. Geological Survey, Virginia Polytechnic Institute and State University, and Naval
Facilities Engineering Command (NAS, 2005), it is estimated that it would take more than 2,000 years for the
DNAPL phase to degrade to a concentration below NY State groundwater criteria (see Appendix A-2).
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1.6.2.2 Polycyclic Aromatic Hydrocarbons

Polycyclic aromatic hydrocarbons were detected in soil and groundwater at various locations across the NFSS.
The PAHs are a group of SVOCs formed by the incomplete combustion of coal, oil, gas, wood, and other organic
substances.

Polycyclic aromatic hydrocarbons are released to the environment through natural and synthetic sources with
emissions largely to the atmosphere. Natural sources include emissions from volcanoes and forest fires. Synthetic
sources include burning of wood in homes and vehicle emissions. In soil and sediments, microbial metabolism is
the major process for degradation of PAHs. The PAHs in soil may result from atmospheric deposition after local
and long-range transport. Other potential sources of PAHs in soil include sludge disposal from public sewage
treatment plants, automotive exhaust, irrigation with coke oven effluent, leachate from bituminous coal storage
sites, and use of soil compost and fertilizers. The principal sources of PAHs in soil along highways and roads are
vehicular exhausts and emissions from wearing of tires and asphalt.

The movement of PAHs in the environment depends primarily on physical properties such as aqueous solubility
and vapor pressure. They are typically present in air as vapors or absorbed to the surfaces of solids such as soil.
The PAHs that become vapors can travel long distances before they are removed by precipitation or particle
settling. Polycyclic aromatic hydrocarbons are not very soluble in water. Most PAHs absorb to solid particles and
settle to the bottoms of rivers or lakes, but some can volatilize from surface water. The PAHs are most likely to
adhere tightly to soil. Limited evaporation of PAHs from surface soil can occur.

The PAHs in soil can volatilize, undergo abiotic degradation (photolysis and oxidation), biodegrade, or
accumulate in plants. The PAHs in soil can also enter groundwater and be transported within an aquifer.

The 2007 RI groundwater modeling evaluated transport of bis(2-ethylhexyl)phthalate. The maximum on-site
concentration of bis(2-ethylhexyl)phthalate was predicted to remain constant (at 12.0 ug/L) for the duration of the
10,000 year simulation. The maximum concentration of bis(2-ethylhexyl)phthalate is not predicted to exceed
screening levels within the simulation time period (i.e., 10,000 years).

1.6.2.3 Polychlorinated Biphenyls

Polychlorinated biphenyls were detected in pipeline sediment at the NFSS. The PCBs are nonpolar and only
slightly soluble in water, which makes them bind strongly to soil. Most transport occurs by soil movement by
mechanical or hydraulic entrainment of soil particles. Polychlorinated biphenyls have relatively low vapor
pressures but do volatilize. The volatilized PCBs can be transported long distances in air and be redeposited by
settling or scavenging by rain precipitation.

Polychlorinated biphenyls can be transformed by both abiotic and biotic means. Under the right anaerobic
conditions, PCBs can undergo reductive dechlorination transforming to less chlorinated congeners. Congeners
having very few chlorines can undergo aerobic degradation that breaks the double bonds in the dual benzene rings
that can lead to mineralization. However, such conditions are rare and degradation rates are typically very slow.
The abiotic transformation of PCBs is limited to hydrolysis and oxidation in water or atmospheric photolysis of
PCBs exposed to ultraviolet light or oxidation of atmospheric PCBs by free radicals. Polychlorinated biphenyls
are not a COC in groundwater at the NFSS and were not included in the 2007 groundwater modeling effort.

1-20



1.7 Summary of Baseline Risk Assessment

Sections 1.5 and 1.6 above identified radionuclide and chemical constituents that were found at relatively elevated
concentrations in various media at the NFSS. Section 1.6 provided a general discussion of fate and transport of
those constituents in the environment. While numerous radionuclide and chemical constituents were identified,
some are naturally occurring and/or are not considered SRCs. In the BRA, SRCs were subjected to screening
steps, including a comparison to conservative risk-based concentrations, to determine which constituents warrant
quantitative risk evaluation. These constituents are referred to as chemicals of potential concern (COPCs) and
radionuclides of potential concern (ROPCs). Determining whether SRCs are ROCs or COCs was made by
screening the maximum detected concentration of an SRC against a preliminary remediation goal (herein referred
to as BRA PRQ) for potential receptors such as a maintenance worker, trespasser, construction worker, etc. This
process is discussed in more detail below.

The 2007 BRA evaluated current and potential future risks to human health and the environment from site
contamination. The current and reasonable future land use for the site is industrial. However, for the 2007 BRA
all land use scenarios were considered, ranging from subsistence farming to industrial. Therefore, the hypothetical
future on-site receptors included construction workers, maintenance workers, industrial workers, adult and
adolescent recreational visitors, and adult and child residents, trespassers, and subsistence farmers. All those
potential receptors were evaluated in the BRA. However, because the current and reasonable future use is
industrial, for remediation consideration it is assumed that only construction workers, maintenance workers,
industrial workers, adult and adolescent trespassers would be potentially exposed and of those, the construction
worker provides the most conservative protection criteria.

The purpose of the BRA was to provide the USACE, the regulatory agencies, and other stakeholders with a
decision-making tool for use in determining the need for further investigation or cleanup based upon present site
conditions. The modeled receptors do not live at the site; therefore, their presence at the site was “hypothetical”,
meaning that they may or may not occupy the site in the future (e.g., modeled receptors ranged from farmers to
industrial workers). The modeled exposures for these receptors were based on U.S. EPA-approved models and
parameters such that a reasonable estimate of the risk to these receptors could be calculated. The mathematical
models were based on guidance documents prepared by the regulatory agencies. These models were
recommended as a reasonable means to provide a conservative estimate of the effect of COCs and ROCs on
human receptors.

U.S. EPA and USACE guidance documents were used to prepare the BRA. It relied on modeled risk estimates for
representative receptors that may be exposed to chemical and radiological constituents at the site. The risk
estimates were not based on observed impacts to actual people, plants, or animals at the site, nor were they based
on measured levels of chemicals within the tissues of these potential receptors. The risk estimates were developed
using mathematical models as opposed to actual observed or measured effects. Therefore, the risk estimates
should be used only within the CERCLA framework for which they are intended and not for any other purpose
such as wildlife management or the development of health advisories.

The BRA evaluated both chemical and radiological constituents. The human health risk assessment (HHRA) for
chemical constituents was conducted according to the methodology presented by the U.S. EPA in the Risk
Assessment Guidance for Superfund (RAGS) (U.S. EPA 1989) and other guidance documents. The HHRA for
radiological constituents was conducted in accordance with RAGS using the residual radioactivity (RESRAD)
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computer code Version 6.2. The screening-level ecological risk assessment (SLERA) followed RAGS and
associated guidance for chemical constituents. For radiological constituents, the SLERA followed A Graded
Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota (U.S. DOE 2002).

The USACE divided the NFSS into 17 EUs for purposes of quantifying risks in the BRA. Exposure Units 1
through 14 are terrestrial (also referred to as physical) EUs. Soil was evaluated in each of these 14 EUs. Exposure
Unit 15 is the Central Drainage Ditch (including the South16, South31 and Modern Ditches) and EU 16 is the site
utilities. These EUs include soil 0 to 3 m (0 to 10 ft), surface soil 0 to 15 cm (0 to 0.5 ft), sediment, and surface
water. For defining environmental media within EUs, sediments were operationally defined as being in ditches
that are submerged (wet) for at least six months of the year (i.e., 50 percent of the year). Areas submerged for less
than 50 percent of the year were defined as soil areas. Only EUs 5, 9, 15, 16, and 17 contain surface water and
sediment. EU 17 is a site-wide unit for all media and data. Exposure Unit 18 contains off-site areas where
background samples were collected, but the USACE did not quantify any risk for this EU.

The 2007 BRA considered all potential current and future exposure pathways and receptors; however, this
summary is limited to receptors under the current and reasonably anticipated future land use scenario, which is
industrial. On-site receptors for industrial land use include adult and adolescent trespassers, construction workers,
maintenance workers, and industrial workers (other receptors evaluated in the BRA included recreational users,
residents, and subsistence farmers). Exposure pathways include incidental ingestion, inhalation, dermal contact
(for COPCs) and external gamma for ROPCs) present within BOP soils, buildings/foundations, utilities, upper
groundwater, and ditch sediments and surface water. Considering that the reasonably anticipated future land use
scenario is industrial, selection of the construction worker as the representative critical group results in the most
comprehensive (combined) list of ROCs and COCs and the most conservative PRGs for ROC:s. It is noted that
these PRGs were for the BRA only. Following the FS process, those BRA PRGs that exceed ARARS or risk-
based levels are retained as FS PRGs.

The 2007 BRA HHRA and SLERA are briefly discussed below.

1.7.1 Human Health Risk Assessment

The HHRA evaluated risk to humans currently exposed to SRCs or reasonably anticipated to be exposed in the
future. Under NFSS’s current land use scenario, these on-site receptors included adult and adolescent trespassers
and maintenance workers. To be all inclusive, the HHRA considered all possible future land use scenarios-from
industrial to residential to subsistence farming. Therefore, the “hypothetical” future on-site receptors included
construction workers, maintenance workers, industrial workers, adult and adolescent recreational visitors, adult
and child residents, and adult and child subsistence farmers. The subsistence farmer land use scenario was
evaluated in the HHRA as an overly conservative worst case even though this scenario is highly unlikely due to
the proximity of the site to surrounding landfills and the poor yield and quality of on-site groundwater resources.
Only those receptors associated with the reasonable future land use (industrial) will be discussed further in this
FS.

To determine which chemicals and radionuclides need to be retained for full quantitative risk analysis, the
USACE used a series of screening steps to evaluate environmental data collected during the RI. Site data for all
detected constituents were first compared to background concentrations to determine which constituents exceed
background levels and thus are considered SRCs. The SRCs were then subjected to additional screening steps,
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including a comparison to conservative risk-based concentrations, to determine which constituents warrant
quantitative risk evaluation. These constituents are referred to as COPCs or ROPCs.

1.7.1.1 Maintenance Worker

The site is currently maintained as a government-owned facility. Maintenance activities include mowing, site
inspections, and general maintenance of security barriers. These or similar activities will continue indefinitely for
the IWCS (as long as it is present) even if the site is transformed into an industrial area. For other areas at NFSS
(e.g., BOP), continued maintenance is also a possible future use scenario. It is assumed that these workers could
be exposed to contaminated surface soil and surface water/sediment while on-site. Exposure to surface
water/sediment would occur during routine ditch maintenance. Specifically, exposure pathways for a maintenance
worker include:

e Inhalation of volatiles from surface soil, surface water, and sediment.

e Inhalation of fugitive dust from surface soil and dry sediment.

e Dermal contact with surface soil and surface water/sediment.

e Incidental ingestion of surface soil, surface water, and sediment.

e External gamma exposure to surface soil and sediment evaluated in the radiological HHRA.

1.7.1.2 Trespassers/Recreational Receptors

Deer and other game animals are known to exist within the fenced boundary of NFSS, and there have been
anecdotal accounts of hunters trespassing on the site while hunting local game. Under current land use, the
receptors are called trespassers. Future land use could permit hunting on-site; therefore, the receptors are called
recreational visitors under the future use scenario. Exposure pathways and parameters are the same regardless of
current or future land use. It is assumed that these receptors could be exposed to contaminated surface soil and
surface water/sediment while on-site and could consume contaminated meat from site-impacted game. Fish
consumption is not considered a complete exposure pathway because NFSS does not contain bodies of water
capable of supporting game fish populations. Specifically, exposure pathways for a trespasser/recreational visitor
include:

e Inhalation of volatiles from surface soil, surface water, and sediment.
e Inhalation of fugitive dust from surface soil and dry sediment.

e Dermal contact with surface soil and surface water/sediment.

e Incidental ingestion of surface soil and sediment.

e External gamma exposure to surface soil and sediment.

e Consumption of meat from impacted game.

1.7.1.3 Construction Worker

Future land use scenarios include the development of NFSS for industrial use. There are currently no habitable
structures on the site; there is no useable utility infrastructure; there is inadequate vehicle access. Therefore,
construction workers likely represent the first group of receptors that could be exposed if the site is developed for
industrial use. It is assumed that these workers could be exposed to contaminated surface soil, subsurface soil
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(below the top 15 cm [6 in]), surface water/sediment, and upper groundwater while on-site. Specifically, exposure
pathways for a construction worker include:

e Inhalation of volatiles from surface soil, subsurface soil, surface water, upper groundwater, and sediment.

e Inhalation of fugitive dust from surface soil, subsurface soil, and dry sediment.

e Dermal contact with soil (surface and subsurface), sediment (including pipe sludge), and water (surface
and upper groundwater).

o Incidental ingestion of soil, surface water, sediment, and upper groundwater.

e External gamma exposure to soil and sediment.

1.7.1.4 Industrial Worker

Future land use scenarios include the development of NFSS for industrial use. This scenario could include the
construction of office space or warehouses that would be occupied by full-time employees (i.e., industrial
workers). It is assumed that these workers could be exposed to contaminated surface soil and surface
water/sediment while on-site. Specifically, exposure pathways for an industrial worker include:

e Inhalation of volatiles from surface soil, surface water, and sediment.
e Inhalation of fugitive dust from surface soil and dry sediment.

e Dermal contact with surface soil and surface water/sediment.

e Incidental ingestion of surface soil surface water, and sediment.

e External gamma exposure to surface soil and sediment.

Quantitative risk characterizations were performed for COPCs/ROPCs in each EU and human health risk
estimates were calculated for all potential scenarios and pathways. Reasonable maximum exposure risk estimates
were presented first, followed by central tendency exposure risk estimates. The resulting risk characterization
identified COCs and ROCs. These were defined based on total risk by medium and then by COPC/ROPC-specific
risk. Cancer risk must exceed 1 x 10 within the EU in a specific medium for any COCs/ROCs to be identified.
When medium-specific risk exceeds 1 x 10, any individual COPC/ROPC posing 1 x 107 risk, or greater, was
identified as a COC/ROC. The ROCs were also identified based on exceedance of a 25 mrem/yr dose.

Noncancer HI values for any medium must be greater than 1 within an EU for any non-cancer COCs to be
identified. When medium-specific HI exceeds 1, individual COPCs with an HI greater than 1 are identified as
COCs. When medium-specific risks exceed 1 x 10 and/or HI greater than 1, but no COPC/ROPC-specific risks
exceed 1 x 107 or noncancer hazard quotient (HQ) greater than 1, then the COPC/ROPC contributing the greatest
cancer risk/HQ is used in the risk summary.

The resulting COCs/ROCs from each exposure unit are summarized in Table ES-1 of the 2007 BRA. Table 1-3
condenses that information by indicating which constituents are present above these risk, hazard, and radiological
dose limits for the various potential industrial land use receptors (e.g., industrial worker, maintenance worker)
across the NFSS.

Based on this evaluation, radiological contaminants are more widespread than chemical contaminants. The ROCs
were identified in all 14 physical EUs, whereas COCs were identified in seven of the 14 physical EUs. The ROCs
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and COCs are present in surface soils and at various depths, with most of the contamination limited to the top 0.6
m (2 ft) of soil. There were also COCs present in the pipelines. Groundwater COCs and ROCs were limited to the
UWBZ.

1.7.2 Screening-Level Ecological Risk Assessment

The scope of the SLERA was to determine the potential for adverse ecological impacts resulting from exposure to
chemicals and radionuclides present from past MED/AEC activities at the site. The SLERA provides information
to help determine whether ecological risks at the site are negligible, if further information and evaluation are
necessary to better define potential ecological risks at the site, or if mitigation should be done without further
evaluation.

The NFSS landscape consists of predominately low-lying land or terrestrial habitats and water or aquatic habitats.
Terrestrial habitats include maintained turf/mowed grass; sedges, reeds, rushes, and cattails; and, mixtures of
various forests. Wildlife species include white-tailed deer, rabbits, raccoons, groundhogs, and other rodents as
well as hawks, herons, pheasants, doves, and other birds. Other terrestrial organisms like reptiles and amphibians
are also present. Aquatic habitats drain poorly among the various man-made ditches and there is only one
perennially flowing ditch. This limits the types and numbers of aquatic organisms that can and do live at NFSS.
There are no significant or unique ecological resources and likely land use is commercial/industrial or other
intensive human use. Not one sensitive and/or significant habitat exists at NFSS; there is no critical habitat for
threatened and endangered species and scattered wetlands and ditches are of low quality. It is important to note
that low quality habitats in some NFSS areas are the result of past physical disturbance rather than consequences
of chemical contaminants. Physical disturbance includes soil excavation/movement, past construction and
equipment usage, ditch dredging with steep banks, and clear-cutting.

The SLERA used available site analyte concentrations in soil, sediment, and surface water. Risks to ecological
receptors were evaluated by performing a multistep screen that identified EUs and media where specific analyte
concentrations were above values that were deemed safe for one or more receptors. The SLERA also identified
receptors that are particularly at risk. The results also provide information about the relative magnitude of risk
from different analytes. For the SLERA, future risks are assumed to be the same as current risks; however, this
may be overly conservative due to degradation of some chemicals.

The problem formulation for the SLERA included two levels of screening: a general screening followed by a site-
specific analysis. These screens were applied to COPCs and ROPCs. The general screening compared the
maximum detected concentration of COPCs against screening benchmarks and ROPCs against generic biota
concentration guides developed by the U.S. DOE. The site-specific analysis used site-specific information to
calculate HQs for chemical constituents, and site-specific biota concentration guides for radionuclides to evaluate
whether EUs or receptors can be eliminated from further analysis due to negligible risk.

For chemicals, there were two EU-specific steps where reasonable maximum exposure concentrations are
compared to ecological screening values to develop HQs. For radionuclides, a site-wide screen of maximum
concentration was used to determine whether further analysis was required. The EU-specific steps followed in
which concentrations were compared to biota concentration guides to develop overall radiation doses.
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For radionuclides, all EUs were eliminated by application of the various site-wide and EU-specific screens. For
chemicals, none of the soil EUs could be dismissed at the initial screening phases because one or more chemicals
were present at sufficiently high concentrations to produce an HQ greater than 1.

The SLERA results are intended to facilitate decision-making relative to the protection of the habitats and
ecological receptors at NFSS. Given that it is a screening level process, it may not be conclusive regarding
remedial actions. However, the SLERA information may be used in conjunction with the HHRA to determine
if 1) a weight-of-evidence evaluation of the screening results should be carried out; 2) a definitive baseline
ecological risk assessment should be performed; and 3) the screening level information is sufficient to identify
remedial actions for the site.

The SLERA advanced and applied eight weight-of-evidence elements to each of the EUs at NFSS. Three of the
weight-of-evidence elements discriminate or rank the EUs while the other five elements equally apply to all the
EUs. Seven of the eight elements supported no further action. The one contrary element recognized the
mathematically predicted ecological risk for chemicals at NFSS as possibly leading to a different outcome.
However, field observations show relatively healthy and functioning terrestrial and aquatic ecosystems. Forest
and other vegetation and wildlife, such as deer, are abundantly present in the EUs. After weighing this apparent
contradiction through mathematical risk predictions and actual field observations, it was concluded that the reality
of functioning vegetation and wildlife, as well as lack of sensitive habitats or species, indicate no further action
for ecological receptors is warranted.

1.7.3 Updated Baseline Risk Assessment 2017 — Lead

As part of the 2007 BRA, the USACE identified lead as a COC in soil, sediment, and groundwater. The BRA
PRGs were derived for lead in soil and sediment. The BRA PRGs were not derived for lead in groundwater. The
2007 BRA identified lead as a COC for the following receptors, exposure units, and media associated with current
and future industrial land use:

Receptor Exposure Unit Medium
Construction Worker EU2,EU 4 Soil
Construction Worker EU 16 Sediment
Construction Worker EU 17 Groundwater
Maintenance Worker EU 4 Soil

In the 2007 BRA, PRGs for lead in soil and sediment were derived using U.S. EPA’s Adult Lead Methodology
(ALM) (U.S. EPA 2016). The U.S. EPA model is designed to estimate an average (arithmetic mean) soil or
sediment lead concentration that is not expected to result in a greater than 5 percent probability that the fetus of a
woman of child-bearing age has a blood lead (PbB) exceeding the level of concern of 10 micrograms per deciliter.
Therefore, the soil or sediment lead concentration so derived is considered protective of all workers, including
pregnant women.

The U.S. EPA ALM default values were used in the soil/sediment BRA PRG derivation except for the exposure
frequency and soil ingestion rate. Values for the soil ingestion rate and exposure frequency were consistent with
those used in the risk characterization calculations for other constituents. Derived soil/sediment PRGs for
maintenance and construction workers were 420 milligrams per kilogram (mg/kg) and 88 mg/kg, respectively.
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The lead MCL (15 pg/L) was used in the BRA as the risk screening level for groundwater and surface water.
Total lead was detected in several EUs at concentrations above the MCL. In addition to construction workers and
maintenance workers, receptors also include industrial workers and recreational users/trespassers
(adult/adolescent). Although the lead exposure point concentration exceeded the drinking water MCL, it was not a
COC for these receptors because groundwater and surface water ingestion are incidental. Therefore, groundwater
and surface water BRA PRGs were not developed.

In the time since the BRA PRGs were derived in 2007, the U.S. EPA updated default values in the ALM in 2009
and 2016. As a result of the updates, the soil and sediment BRA PRGs were recalculated using U.S. EPA’s
baseline PbB and geometric standard deviations for PbB levels recommended by U.S. EPA in the most recent
August 2016 update (see Appendix B).

The U.S. EPA recommends the use of central tendency exposure factors for input in the ALM because the model
output is an estimate of the 95 percent of PbB levels. As a result, a soil ingestion rate of 100 mg/kg was used in
the BRA PRG derivation, consistent with recommendations by U.S. EPA’s Technical Review Workgroup for
Lead, rather than the high-end soil ingestion rate of 480 mg/kg used in the 2007 BRA. Consistent with the BRA
approach, 1/10 the soil ingestion rate was assumed for the incidental sediment ingestion rate.

The U.S. EPA does not recommend the ALM for use in exposure scenarios with an exposure frequency of less
than one day per week. Infrequent exposures (i.e., less than one day per week) over a minimum duration of 90
days would be expected to produce oscillations in blood lead concentrations associated with the absorption and
subsequent clearance of lead from the blood between each exposure event (U.S. EPA 2016). The exposure factors
for worker exposure to sediment met the minimum requirements of the ALM. However, because those exposure
factors were close to the minimum, the BRA PRG generated demonstrates that exposure to lead in sediment is not
likely to be a concern due to the infrequent exposures.

As noted above, due to the incidental groundwater/surface water ingestion combined with the infrequent exposure
frequency, the derivation of a BRA PRG for groundwater/surface water was not previously conducted. However,
to provide comparison criteria for the FS, the ALM was modified to derive a BRA PRG protective of
construction-maintenance worker or trespasser exposure. Although the ALM was not used to estimate a BRA
PRG for potential exposures by industrial workers (due to the exposure frequency of 26 days per year, which does
not meet the model threshold), as a conservative measure, the BRA PRG generated for construction/maintenance
workers was used to assess industrial worker exposure. A summary of the updated BRA lead PRGs is provided
below. A comparison to the 2007 values (where applicable) is also shown.

2007 Updated Soil ;?()l(ilr?lt::t Groungvggset:/(;urface

Receptor B RA(rﬁef'lf ;’ RG Pﬁ‘é“( l';e/alf ) | BRALead | Water BRA Lead PRG
gike g8 | PRG (mg/kg) (mg/L*)
Construction Worker 88 1,199 57,640 144,099
Maintenance Worker 420 1,199 57,640 144,099
Trespasser (Adult/Adolescent) - - - 144,099

Note: * milligrams per liter
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1.7.4  Soil

The COCs and ROCs identified below pose an unacceptable risk or radiological dose to the construction worker
exposed to site soils in the absence of remedial action:

e ROCs: e (COCs:
o Ac-227 o Benzo(a)pyrene
o Pa-231 o Benzo(a)anthracene
o Pb-210 o Benzo(b)fluoranthene
o Ra-226 o Dibenz(a,h)anthracene
o Th-230 o Lead
o U-234
o U-235
o U-238

The USACE identified PCBs as COCs in EU4 soil in the 2007 BRA. In reviewing the USACE NFSS database,
two soil samples contained PCBs at levels above the TSCA cleanup level of 25 mg/kg for a low occupancy area.
Both samples were from the same location, identified as Drum07 in EU4 (70.2 mg/kg and 25.1 mg/kg). In 2016,
USACE resampled the Drum07 location and at four cardinal compass points located approximately 0.6 m (2 ft)
away from the original Drum07 location and analyzed the samples for PCBs. All the sample results were below
the TSCA cleanup level. Based on these results, USACE concluded that PCB remediation is not warranted.
Therefore, PCBs are not included as COCs for soils.

In addition to the COCs identified above, the following chlorinated compounds in soil could leach into
groundwater and pose unacceptable risk to the construction worker:

e PCE

o TCE

e Cis-1,2-DCE
e VC

1.7.5 Groundwater

The COCs identified below pose an unacceptable risk to the construction worker exposed to site groundwater in
the absence of remedial action:

e Arsenic

o Lead

e PCE

o TCE

e Cis-1,2-DCE
e VC

While the concentrations of uranium in site groundwater have potential to pose an unacceptable risk to
hypothetical residents if they were to use the groundwater below the site as a drinking water source, they do not
pose a risk to the construction worker due to the incidental nature of construction worker exposure to
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groundwater. It is further noted that groundwater beneath the site is not a suitable source of drinking water
without extensive treatment due to high salinity and total dissolved solids.

No ROCs in groundwater were identified.

1.7.6 Building 433 and Building Foundations

Constituents in Building Foundations

Since building foundations would be contaminated by the same activities that impacted soil, the COCs and ROCs
identified below pose an unacceptable risk or radiological dose to the construction worker exposed to building
foundations in the absence of remedial action:

e ROCs: e C(COCs:
o Ac-227 o Benzo(a)pyrene
o Pa-231 o Benzo(a)anthracene
o Pb-210 o Benzo(b)fluoranthene
o Ra-226 o Dibenz(a,h)anthracene
o Th-230 o Lead
o U-234
o U-235
o U-238

Constituents in Building 433

Because of its past use for radium storage, the ROCs listed above for the building foundations also apply to
Building 433.

1.7.7 Railroad Ballast and Road Bedding

As reported in the RI Addendum (USACE 2011), it was not possible to determine if any parameter found in
railroad ballast and road bedding exceeded background levels due to a lack of suitable background data sets for
comparison. Consequently, the NFSS RI did not identify SRCs for these media. Although the materials used to
construct the NFSS roadways and railroad ballast are not directly comparable to surface soil, to ensure that no
SRCs were missed, USACE decided to screen road bedding and railroad ballast samples against NFSS site-
specific background levels for surface soil. The results of this evaluation were presented in the RI Addendum,
which found that radiological SRCs identified for railroad ballast and road bedding samples are Ra-226, Th-230,
total uranium, and isotopic uranium (U-234, U-235, and U-238).

The next step in the evaluation was screening the railroad ballast and road bedding samples to determine whether
they were MED-impacted or naturally-occurring radioactive material (NORM). In NORM, radium and uranium
are present at roughly equal levels on a picocurie per gram (pCi/gm) basis (National Academy of Sciences 1999).
Since the Manhattan Project involved uranium enrichment and extraction processes, materials associated with the
MED operations have concentrations of uranium relative to radium that would be significantly different from
naturally occurring material. As reported in the 2011 RI Addendum:
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One example of NORM is elevated concentrations of uranium associated with phosphate ores. A
phosphate slag material, identified as cyclowollastonite, was used throughout the Niagara Falls area
for bedding under asphalt and for general gravel applications. Cyclowollastonite was once involved in
the electrochemical production of elemental phosphorous using uranium-bearing raw materials and
reportedly originated from the former Oldbury Furnace in Niagara Falls, New York (ORNL 1986).
Cyclowollastonite may have been used as railroad ballast or roadway construction at the NFSS.

The phosphate slag material identified as cyclowollastonite is distinct from the MED-impacted radiological
materials connected with the NFSS because it contains approximately equal concentrations of Ra-226 and U-238.
At the NFSS, roughly equal concentrations of Ra-226 and U-238 in slag materials associated with railroad ballast
and road cores indicate that these materials are most likely from a natural source. By contrast, the MED-related
materials at the NFSS are residues resulting from uranium extraction processes conducted at other locations.
Therefore, the concentration of U-238 in MED-related materials is expected to be significantly lower than the
concentration of Ra-226 on a pCi/gm basis. Based on this characteristic, the relative abundance of Ra-226 and U-
238 can be used to distinguish MED-related materials from slag or other naturally-occurring materials with
elevated radiation levels.

At the NFSS, the mean ratio of Ra-226 to U-238 detected in railroad ballast samples was calculated to be 0.99,
which is consistent with NFSS background soil that had a mean ratio of Ra-226 to U-238 of 1.04. The uniformity
in the levels of U-238 and Ra-226 on a pCi/gm basis found in railroad ballast samples and their similarity to the
NFSS background soil samples suggests that these locations have not been impacted by MED-related materials.
In contrast, the mean ratio of Ra-226 to U-238 detected in road bedding samples was 4.84, which is considerably
higher than 1.04, the ratio found in background soil. This suggests that the road bedding has been impacted by
MED-related materials at many locations.

The USACE performed an evaluation of the slag found in the railroad ballast and road bedding using MicroShield
Version 7.02 (Grove Software). MicroShield is a point kernel code for calculating the exposure rate to a point
from different source geometries of radioactive materials. It was used to calculate the potential exposure to non-
MED slag to a hypothetical receptor, a construction worker, at the NFSS. Two receptor scenarios were assessed, a
construction worker working in proximity to a pile of slag and a construction worker performing work on top of
or in the vicinity to a bed of slag.

The average radionuclide concentration of the slag was calculated from the historical site database for railroad
ballast and road cores at NFSS. In addition, Pro UCL Version 5.1, was used on the same dataset to calculate the
95 percent Upper Confidence Limit (UCL) of the mean and a third analysis was performed with data outliers
calculated by the program removed from the database.

The 2007 BRA used 25 mrem/yr as a screening dose and the MicroShield-calculated doses for the railroad slag
were well below this level. Therefore, the railroad ballast (slag) does not need to be considered further. However,
the road bedding is considered MED-impacted at several locations.

For road bedding, the following ROCs pose an unacceptable risk for the construction worker:

1-30



o Ac-227 e Th-230

e Pa-231 e U-234
e Pb-210 e U-235
e Ra-226 o [U-238

1.7.8 Utilities

Previous sampling and/or information on past use has identified chemical and radiological impacts in portions of
the sanitary sewer system. The sanitary sewer is no longer used and is not connected to any town sewer system.
The USACE plugged/sealed the sewer system at the property boundaries during previous field work.

The potential for direct exposure to impacts within the sewers is limited to the future construction worker who
may be exposed to these materials during construction and/or sewer removal activities.

In the 2007 BRA, the USACE sampled and analyzed sludge and water inside underground utilities for the
presence of chemicals and radionuclides and estimated subsequent risk from exposure to the utility contents. It
was assumed that of all the receptors evaluated during the BRA, only the construction worker would have
substantial exposure to pipeline contents, which could occur during future cleanup and/or redevelopment of the
site. It was also assumed that the construction worker would be exposed to pipeline sediment for 8 hours per
week, for 52 weeks per year, for 1 year. The incidental ingestion rate of sediment was set to 10 percent of the soil
ingestion rate (10 percent of 480 mg/day, based on a value for “outdoor summer activities” from Table 4-16 of the
U.S. EPA 1997 Exposure Factors Handbook (U.S. EPA 1997)).

The 2007 BRA indicated that exposure to PCBs and lead in sediment could pose an unacceptable risk to a
construction worker.

For exposure to radionuclides in sediment, the BRA results show that the incremental cancer risk is only 9 x 107,
and the radiological dose is 1.3 mrem/year, indicating that radionuclides in utility sludge do not pose an
unacceptable risk (or radiological dose) to a construction worker.

Using new analytical results obtained from excavations at and near manhole MHO06 during the 2015 BOP
investigation, USACE re-assessed the potential risks and radiological doses from exposure to radioactivity in the
sediments and water present in the sewers. The radiological risk and dose from construction worker exposure to
radionuclides in the utility water are 4 x 10 (risk) and 0.013 (mrem/year), respectively. These risks and doses are
below the screening level of 25 mrem/yr, the Nuclear Regulatory Commission’s (NRC’s) radiological dose limit
for unrestricted use. Incidental direct contact with water in the utilities in a construction setting should not pose an
unacceptable risk.

At the time of the 2007 BRA, the maximum detected concentration of Ra-226 in any sewer sediment sample was
10.3 pCi/g. In comparison, the 2015 results revealed an Ra-226 concentration in the MH06 sediment at 3.428
pCi/g. This concentration is within the historical range and the sediment in the sewer is not considered to pose an
unacceptable risk.
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Based on the findings of the BRA, the USACE identified PCBs as COCs in pipeline sediment and water for the
future construction worker.

1.7.9 Surface Water and Sediment

As discussed above in Sections 1.7.1 and 1.7.2, and in the 2007 RI, the USACE did not identify any COCs or
ROC:s in sediment or surface water (EU 15) for either human health or ecological receptors. However, due to the
dynamic nature of these media and the long duration between the BRA and this FS (over 10 years), as well as the
facts that the SLERA relied on a weight-of-evidence approach in making the scientific management decision
point, and no remedial action is warranted for protection of human health for on-site surface water or sediment in
the ditches, a confirmation of the ecological risk assessment conclusion is warranted.

The two aspects of ecological risk characterization, the exposure assessment and the effects (or toxicity)
assessment, were reviewed to determine whether updates are warranted that may change the conclusions of the
SLERA for the ditch system.

The exposure assessment evaluated the magnitude of the source term, the quantity and quality of available habitat,
and the potential for sensitive ecological populations (such as threatened and endangered species) to be exposed to
site contamination. The USACE has reviewed the 22 years of environmental surveillance data collected in the
sediment and surface water of the CDD and WDD since 1997 and determined that conditions at the site in
sediment and surface water have not changed significantly over time.

Since the main constituents of potential concern across the site are radionuclides, and the most water soluble (and
hence present and mobile in an aquatic system) is uranium, this reevaluation focused especially on uranium
concentrations in surface water over time (see Section 1.6.1). Figure 1-7 presents trends of total uranium
concentrations measured in NFSS drainage ditch surface water sampling locations from 1997 through 2015. This
figure indicates that surface water concentrations of uranium in the ditches fluctuate but are not exhibiting an
overall increasing trend over time. In addition, USACE has reviewed habitat conditions at the site and determined
that adequate quality habitat on-site is still lacking, and there are no sensitive populations on the site warranting
special protection. These observations of more recently collected data and review of site conditions affirm that the
exposure assessment portion of the 2007 SLERA remains valid.

With respect to the effects assessment, in 2011, the Canadian Council of Ministers of the Environment developed
a water quality guidance (CWQG) for the protection of aquatic life from exposure to total uranium (as a metal)
(CCME 2011). In the 2007 SLERA, the risk-based screening level and toxicity reference value for protection of
aquatic life against uranium exposures was 2.6 pug/L, which was developed as a secondary chronic value or “Tier
II value.” As explained in the 1996 derivation document, the secondary (Tier II) chronic toxicity values were
developed so that aquatic benchmarks could be established with fewer data than are required by U.S. EPA in its
development of National Ambient Water Quality Criteria (Suter and Tsao 1996). Neither the U.S. EPA nor any
individual state has developed any ambient (surface) water quality criterion for uranium.

The uranium CWQG is based on generic environmental fate and behavior and toxicity data. The guideline is a
conservative value below which all forms of aquatic life, during all life stages and in all Canadian aquatic
systems, should be protected.
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The CWQG is a more recently and robustly developed screening level than is the Tier II value and takes
advantage of several more recently developed toxicity studies. Because of the proximity to the Great Lakes and
the Canadian border, the CWQG is an appropriate risk-based screening level and toxicity reference value for use
at the NFSS as well. The Canadian water quality guideline for uranium consists of guidance for both short- and
long-term exposure (33 ug/L and 15 pg/L, respectively). The long-term exposure value of the water quality
guideline (15 pg/L) is intended to protect against negative effects to aquatic organisms during indefinite
exposures. The short-term water quality guideline is intended to evaluate the impacts of severe, but transient
situations to sensitive freshwater life (e.g., spill events to aquatic receiving environments and infrequent releases
of short-lived/nonpersistent substances). The effects assessment was used to characterize risk in the 2007 NFSS
SLERA by proceeding through a series of three steps. In the third step, the average concentration of uranium in
surface water at the site is compared to the aquatic screening level (Table C-249, USACE 2007b). If the aquatic
screening level is raised from 2.6 pg/L to 15 ng/L, and the average concentration of uranium in surface water is
approximately the same as it was at the time of the 2007 risk assessment (as noted above and indicated in Table
C-249 as 7.24 pg/L), then the ecological effects quotient drops from 2.8 to less than 0.5. The ecological effects
quotient is mathematically equivalent to the human risk assessment hazard quotient used to indicate potential for
noncancer adverse health effects to occur. A quotient of 1 represents a threshold below which no adverse effects
are expected. Therefore, this update to the effects assessment portion of the 2007 SLERA confirms the earlier
conclusion that no further action is warranted for any ecological exposures to the surface water in site ditches.
Surface water discharges from the site are further evaluated in Appendix A-3 and A-4 and summarized in Section
1.6.1.
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2 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

This section describes the identification and screening of remedial action technologies for the BOP and
Groundwater OUs. Identifying and screening technologies establish a range of suitable remedial action
technologies to consider further in the detailed analysis.

The purpose of this identification and screening process is to produce a range of suitable remedial action
technologies and process options that can be assembled into remedial alternatives capable of mitigating the
existing contamination in the BOP and Groundwater OUs. This discussion follows a structured process developed
by the U.S. EPA under CERCLA for identifying and screening relevant technologies for site remediation.
Selection of a response action proceeds in a series of steps designed to reduce the number of potential alternatives
to a smaller group of viable alternatives from which a final remedy may be selected.

2.1 Remedial Action Objectives

Remedial action objectives (RAOs) consist of media-specific goals for protecting human health and the
environment. These goals take into consideration contaminants and media of interest, exposure pathways, and
associated risk to human health or ecological receptors. The RAOs for this FS are:

e Prevent unacceptable exposure of the construction worker to hazardous substances (ROCs and COCs) via
incidental ingestion, inhalation, dermal contact (for COCs) and external gamma for (ROCs) present
within the BOP soils, road bedding, buildings/foundations, and utilities by reducing/removing
contaminant concentrations to ARAR-based remediation goals.

e Prevent unacceptable exposure of the construction worker to hazardous substances (CVOCs and PCBs)
present within the groundwater and utilities by reducing/removing contaminant concentrations to risk-
based remediation goals.

2.2 Applicable or Relevant and Appropriate Requirements

2.2.1 Introduction

This section describes the general process used to identify and evaluate ARARSs. It presents a brief overview of
how ARARs support the CERCLA remedy selection process and describes the factors that must be considered
during development of ARARSs.

Applicable or relevant and appropriate requirements are developed in accordance with the process set forth in the
NCP [Subpart E, Section 300.400(g)]. The ARARs are identified in the RI, refined and developed during the FS,
limited during the stage of the CERCLA remedy selection process, and finalized in the ROD. When identifying
ARARs, CERCLA Section 121 (d) “Degree of cleanup” directs that any remedial action selected shall attain a
degree of cleanup of hazardous substances, pollutants and contaminants released into the environment, or control
of further release, that at a minimum assures the protection of human health and the environment.
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Regulatory language interpreting and implementing the statutory directive within the NCP [40 CFR§ 300.400(g)]
provides that the lead agency (USACE) and support agencies (e.g., New York State Department of Environmental
Conservation [NYSDEC]) shall identify applicable requirements. These requirements shall be based on an
objective determination of whether the requirement specifically addresses a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance found at a CERCLA site. If it is determined that a
requirement is not applicable to a specific release, the requirement may still be relevant and appropriate to the
circumstances of the release. As discussed below, that determination is made in accordance with 40 CFR
§300.400(g)(2). Under 40 § CFR 300.430(e), USACE has the ultimate responsibility to identify what
requirements are ARARs for remedial alternatives.

The general process to develop ARARs for the BOP and Groundwater OUs begins with a review of the specific
language used to describe the concept of ARARSs in Section 121(d) of CERCLA and the NCP provisions in 40
CFR § 300.5. To be considered an ARAR, a requirement must consist of a “standard, requirement, criteria, or
limitation” that has been formally promulgated as a statute or regulation under a federal environmental law, or a
state environmental or facility siting law [CERCLA § 121(d)(2)(A)]. Thus, nonpromulgated requirements are not
ARAREs. In addition, Section 121(d)(2)(A) of CERCLA states that ARARs apply “with respect to any hazardous
substance, pollutant, or contaminant that will remain on-site.” Regulations that relate to activities associated with
the implementation of a remedial action, such as U.S. Department of Transportation requirements governing the
shipment of radioactive waste and Occupational Safety and Health Act requirements that address worker health
and safety, have been determined not to be environmental requirements and thus they do not meet the definition
of an ARAR. Further, some of these requirements only apply off-site and ARARs only apply on-site.

Only the substantive requirements within a regulation can be considered an ARAR; administrative and procedural
requirements do not qualify. In accordance with the NCP, on-site disposal actions need to comply only with
substantive requirements (55 Federal Register [FR] 8758, March 8, 1990).

Examples of administrative/procedural requirements include administrative approvals, inspections, permits,
consultations, definitions, and reporting requirements. Administrative/procedural requirements also include
methodologies or procedures applicable only to the regulatory agency.

The next step in identifying ARARs is to determine whether a requirement is legally applicable. Applicable
requirements are those cleanup standards, standards of control, and other substantive requirements, criteria, or
limitations promulgated under federal environmental or state environmental or facility siting laws that specifically
address a hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance found at a
CERCLA site. Only those promulgated state standards identified in a timely manner and that are more stringent
than the federal requirements may be applicable [CERCLA (§ 121(d)) and NCP (40 CFR § 300.5)]. A
requirement is applicable if all of the jurisdictional prerequisites of the law or rule are satisfied. These
jurisdictional prerequisites are:

e Specified by the statute or regulation and subject to the authority of such statute or regulation.

o The types of substances or activities listed as falling under the authority of the statute or regulation.
e The time period for which the statute or regulation is in effect.

e The type of activities the statute or regulation requires, limits, or prohibits.




If it is determined that a requirement is not legally applicable to a specific release, the requirement may instead be
relevant and appropriate to the circumstances of the release. Determining whether a rule is relevant and
appropriate is a two-step process that involves determining whether the rule is relevant, and, if so, whether it is
also appropriate. A requirement is relevant if it addresses problems or situations sufficiently similar to the
circumstances of the remedial action contemplated. It is appropriate if its use is well suited to the site.

In evaluating relevance and appropriateness, the eight factors listed below, from 40 CFR § 300.400(g)(2), are
examined, where pertinent, to determine whether a requirement addresses problems or situations sufficiently
similar to the circumstances of the release or remedial action contemplated, and whether its use is well suited to
the site, and therefore is both relevant and appropriate.

(i)  The purpose of the requirement and the purpose of the CERCLA action.
(i)  The medium regulated or affected by the requirement and the medium contaminated or affected at the
CERCLA site.
(iii)  The substances regulated by the requirement and the substances found at the CERCLA site.
(iv)  The actions or activities regulated by the requirement and the remedial action contemplated at the
CERCLA site.
(v)  Any variances, waivers, or exemptions of the requirement and their availability for the circumstances at
the CERCLA site.
(vi)  The type of place regulated and the type of place affected by the release or CERCLA action.
(vii)  The type and size of structure or facility regulated and the type and size of structure or facility affected
by the release or contemplated by the CERCLA action.
(vii))  Any consideration of use or potential use of affected resources in the requirement and the use or
potential use of the affected resource at the CERCLA site.

In addition to ARARs, USACE and support agencies may identify other advisories, criteria, or guidance “to be
considered” for a particular release. The “to be considered” category consists of advisories, criteria, or guidance
that were developed by U.S. EPA, other federal agencies, or states that may be useful in developing CERCLA
remedies. The “to be considered” will be considered as guidance or justification for a standard used in the
remediation if no other standard is available for a situation to help determine the necessary level of cleanup for
protection of human health or the environment. This may occur if no ARAR is available for a particular
constituent of concern, or if there are multiple constituents of concern and/or pathways not considered when
establishing the standards in the ARAR.

2.2.2 Evaluation of Potential ARARS

2.2.2.1 Soil, Building/Building Foundations, Road Bedding, and Utility Sediment

The following federal and state regulations are identified as potential ARARSs for soil, building/building
foundations, road bedding, and utility sediment based on 40 CFR § 300.400(g):

e 40 CFR Part 192, Subparts A, B, and C: Health and Environmental Protection Standards for Uranium and
Thorium Mill Tailings




e 10 CFR Part 40 Appendix A: Criteria Relating to the Operation of Uranium Mills and the Disposition of
Tailings or Waste Produced by the Extraction or Concentration of Source Material from Ores Processed
Primarily for Their Source Material Content

e 10 CFR Part 20, Subpart E: Radiological Criteria for License Termination

e 40 CFR 761.61: PCB Remediation Waste

e 6 NYCRR Part 375: Environmental Remediation Programs

The regulations cited above are not considered applicable, but may be relevant and appropriate, and are further
evaluated below.

40 CFR Part 192, Subparts A, B, and C

The NFSS is a federally owned site assigned to the U.S. DOE for long-term stewardship. The residual uranium
mill tailings at the NFSS were generated before the Uranium Mill Tailings Radiation Control Act (UMTRCA)
modified the Atomic Energy Act in 1978 to authorize regulation of active uranium processing sites by the NRC
and remediation of inactive processing sites containing tailings or residual radioactive material by the U.S. DOE.

Pursuant to UMTRCA, the U.S. EPA was directed to develop “standards of general application for the protection
of the public health, safety, and the environment from radiological and nonradiological hazards associated with
[uranium mill tailings]” for both the active and inactive processing sites. These standards were promulgated in 40
CFR Part 192 on September 30, 1983.

Concurrently, the U.S. DOE was authorized to regulate uranium mill tailings associated with past operations,
commonly referred to as UMTRCA Title I sites, and the NRC was given the responsibility to regulate all existing
and future uranium milling operations (Title II sites). In response to UMTRCA, NRC initially promulgated
Appendix A of 10 CFR Part 40 on October 3, 1980, almost three years before the U.S. EPA promulgated 40 CFR
Part 192. Given this timeline, the NRC issued promulgated amendments to Appendix A criteria on October 16,
1985. In July of 1999, the NRC amended Criterion 6(6) in Appendix A to include criteria for nonradium
radiological constituents in soil and radiological constituents in buildings. This rule is not applicable to the NFSS
BOP OU but may be relevant and appropriate.

(1) Purpose: The goals and objectives of 40 CFR Part 192 Subparts A, B, and C: Health and Environmental
Protection Standards for Uranium and Thorium Mill Tailings are to provide for the long-term stabilization
(containment or disposal) or clean up (for unrestricted land use) of uranium/thorium mill tailings at closed
or inactive uranium/thorium processing or milling operations. Since remedial action considered for the
BOP includes removal/excavation of soil and MED-impacted road bedding and building/building
foundations contaminated with radium, the purpose of this requirement is consistent with the remedial
action considered for the BOP.

(i1) Medium regulated: This rule addresses soil, which is a medium of concern for the BOP OU.

(iil)  Substances regulated: Cleanup criteria provided in Subpart B pertain to radium in soil and radon in
buildings. Other radionuclides known to be present in BOP soil, such as thorium and uranium, are not
covered by this regulation. Radon and its short-lived decay products are not a concern for the only BOP
building (i.e., radium vault — Building 433) that is in disrepair, open to the elements, and slated for
removal.
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(iv)  Actions or activities regulated: This rule includes removal of radium-impacted soil, which is similar to
the remedial actions contemplated for the BOP.

(v) Variances/Waivers: Variances are allowed if it is possible that a long-term containment situation may be
an interim remedial action, particularly if the human health and environmental consequences of moving
the waste material are more harmful than the consequences of leaving the material in place. However,
moving contaminated soil from the BOP would not be more harmful than leaving the material in place.

(vi)  Type of place: The type of site or facility regulated by this rule is a closed or inactive uranium or thorium
mill processing facility or uranium mill tailing disposal site. The BOP is not a designated Title 1 site
covered by the regulation and is not a uranium mill tailing disposal facility; however, contaminated soil
and MED-impacted road bedding at the BOP contains residual uranium mill tailings covered by the
regulation, so the type of place envisioned under the rule is similar to the BOP.

(vil)  Type and size of structure or facility: The type and size of structure or facility regulated by this rule is a
milling facility with wastes contained on-site in some manner. At closed or inactive sites, the wastes are
typically contained in large or widespread waste piles. Active facilities may contain the waste in some
type of closed structure. Since contaminated soil (not mill tailing piles) is located in small discrete areas
scattered throughout the BOP with a total volume much less than the waste volumes typically found at
facilities covered by this regulation, the type and size of the BOP is not similar to those facilities
regulated under this part.

(viil)  Consideration of use or potential use of affected resources: Inactive mill tailing sites will either remain in
government control or be released to the public if cleanup criteria for radium are met. This requirement is
consistent with conditions at the site since ownership and control of the NFSS (and BOP) is currently
with the Federal Government and will remain so for any alternative requiring control of future land use.
For an alternative that achieves cleanup criteria, the reasonably anticipated future land use is industrial.

10 CFR Part 40 Appendix A

Since uranium mill tailings at the NFSS were not explicitly addressed by UMTRCA because the NFSS was
owned by the federal government as of January 1, 1978, and does not meet the definition of a “processing site,”
the NRC licensing requirements do not apply. Also, NFSS is not an UMTRCA Title I site designated under
Section 102(a)(1) of UMTRCA, so NRC and U.S. EPA regulations, 10 CFR Part 40 Appendix A and 40 CFR Part
192, respectively, are not applicable. Although these regulations are not applicable, they address uranium mill
tailings and may be relevant and appropriate for the site.

“The design requirements in this criterion for longevity and control of radon releases apply to any portion of a
licensed and/or disposal site unless such portion contains a concentration of radium in land, averaged over
areas of 100 m?, which, as a result of byproduct material, does not exceed the background level by more than:
(i) 5 picocuries per gram (pCi/g) of Ra-226, or, in the case of thorium byproduct material, Ra-228, averaged
over the first 15 centimeters (cm) below the surface, and (ii) 15 pCi/g of Ra-226, or, in the case of thorium
byproduct material, Ra-228, averaged over 15-cm thick layers more than 15 cm below the surface.

Byproduct material containing concentrations of radionuclides other than radium in soil, and surface activity
on remaining structures, must not result in a total effective dose equivalent exceeding the dose from cleanup
of radium contaminated soil to the above standard (benchmark dose), and must be at levels which are as low
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(1)

(i)

(iii)

(iv)

)

(vi)

as is reasonably achievable (ALARA). If more than one residual radionuclide is present in the same 100 m?
area, the sum of the ratios for each radionuclide of concentration present to the concentration limit will not
exceed “1” (unity). A calculation of the potential peak annual total effective dose equivalent within 1,000
years to the average member of the critical group that would result from applying the radium standard (not
including radon) on the site must be submitted for approval. The use of decommissioning plans with
benchmark doses which exceed 100 mrem/yr, before application of ALARA, requires the approval of the
Commission after consideration of the recommendation of the NRC staff. This requirement for dose criteria
does not apply to sites that have decommissioning plans for soil and structures approved before June 11,
1999.”

Purpose: The purpose of 10 CFR Part 40, Appendix A: Criteria Relating to the Operation of Uranium
Mills and the Disposition of Tailings or Waste Produced by the Extraction or Concentration of Source
Material from Ores Processed Primarily for Their Source Material Content is to provide standards for
long-term management and disposal of 11e.(2) byproduct material or residual radioactive material,
consisting of mill tailings and other waste, from active mill processing facilities or inactive facilities
subject to NRC licensing requirements, in a manner that is protective of human health and the
environment. Specifically, 10 CFR Part 40, Appendix A Criterion 6(6) provides cleanup criteria such that
byproduct material containing concentrations of radionuclides other than radium in soil and surface
activity on remaining structures must not result in a total effective dose equivalent exceeding the dose
from cleanup of radium to the above standard (benchmark dose) and must be at levels that are ALARA.
Under this approach, dose assessments (excluding radon) are conducted to convert the radium soil
standards into a benchmark dose for all the radionuclides at the site. Since remedial action at the BOP
includes removal/excavation of soil, MED-impacted road bedding, and building/building foundations
contaminated with radium and other radionuclides, the purpose of this requirement is consistent with
remedial actions considered for the BOP.

Medium regulated: This regulation [under Criterion 6(6)] provides for a benchmark dose for constituents
in soil and surface activity on structures that would be used to determine the extent of excavation of
contaminated soil, MED-impacted road bedding, and building/building foundations at the BOP.

Substances regulated: 10 CFR Part 40 regulates uranium mill tailings at active milling sites as of 1978,
which are defined as 1le.(2) byproduct materials that are subject to NRC licensing requirements.
Substances to be addressed at the BOP are residuals from uranium mill tailings or waste associated with
the processing of uranium ores generated before 1978, and are consistent with the substances being

regulated.

Actions regulated: The benchmark dose in Criterion 6(6) allows for the development of cleanup levels for
excavation/removal of soil, MED-impacted road bedding, and building/building foundations
contaminated with radium and other radionuclides, which is consistent with remedial actions being
considered for the BOP.

Variances/Waivers: No variances/waivers are discussed for this requirement (i.e., provisions to develop
standards other than those included within the regulations).

The type of place: The type of site or facility regulated by 10 CFR Part 40 Appendix A is a uranium or
thorium mill processing facility licensed by the NRC. Appendix A specifically addresses the operation of
uranium mills and the disposition of uranium mill tailings. The NFSS is not a NRC-licensed facility;




however, contaminated soil at the BOP contains residual uranium mill tailings covered by the regulation,
so the type of place envisioned under the rule is similar to the BOP.

(vil)  Type and size of structure or facility: The type and size of structure or facility regulated by this rule is a
milling facility with wastes typically contained on-site in some manner. At closed or inactive sites, the
wastes are typically contained in large or widespread waste piles. Active facilities may contain the waste
in some type of closed structure. Since contaminated soil (not mill tailing piles) is located in small
discrete areas scattered throughout the BOP with a total volume much less than the waste typically found
at facilities covered by this regulation, the type and size of the BOP is not similar to those facilities
regulated under this part.

(viii)  Consideration of use or potential use of affected resources: This regulation (via Criterion 11) provides for
ownership by the Federal Government or agreement state government when a site undergoes long-term
stabilization (containment of uranium mill tailings on-site). This requirement is consistent with conditions
at the NFSS since ownership and control of the NFSS (and BOP) is currently with the Federal
Government and will remain so for any alternative requiring control of future land use. For an alternative
that achieves cleanup criteria, the reasonably anticipated future land use is industrial.

10 CFR Part 20, Subpart E

Standards for Protection Against Radiation, 10 CFR Part 20, establish standards for protection against ionizing
radiation resulting from activities conducted under licenses issued by the NRC. The regulations were issued under
the Atomic Energy Act of 1954, as amended, and the Energy Reorganization Act of 1974, as amended. The
purpose of the regulations is to control the receipt, possession, use, transfer, and disposal of licensed material by
any licensee in such a manner that the total dose to an individual (including doses resulting from licensed and
unlicensed radioactive material and from radiation sources other than background radiation) does not exceed the
standards for protection against radiation prescribed in the regulations in this part. Subpart E, Radiological
Criteria for License Termination, provides cleanup requirements for NRC licensees and serves as the primary
remediation standard for non-U.S. DOE organizations in the U.S.

These regulations apply to persons licensed by the NRC to receive; possess; use; transfer; or dispose of
byproduct, source, or special nuclear material; or to operate a production or utilization facility. Although the
NFSS is not a licensed facility, and therefore the regulations are not applicable, the regulations do provide
guidance on radiation screening that may be relevant and appropriate as a potential ARAR.

)] Purpose: The specific purpose of 10 CFR Part 20, Subpart E: Radiological Criteria for License
Termination is to provide cleanup requirements for NRC licensees; it serves as the primary remediation
standard for non-U.S. DOE organizations in the U.S. Subpart E provisions address radionuclides of the
type and quantity encountered at the BOP with the explicit exclusion of “uranium and thorium recovery
facilities already subject to Appendix A to 10 CFR Part 40.” The exclusion of facilities subject to 10 CFR
Part 40 effectively excludes uranium mill tailings, which are the primary source of the radiological
constituents in BOP soil, MED-impacted road bedding, and building/building foundations. Therefore, the
purpose of this requirement is not consistent with the purpose of this CERCLA action.

(i1) Medium regulated: 10 CFR Part 20, Subpart E regulates soil (as well as water and air), which is a medium
of concern at the site.
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(i11))  Substances regulated: 10 CFR Part 20, Subpart E applies to source, special nuclear, and byproduct
material but excludes uranium mill tailings and facilities associated with them that are regulated under 10
CFR Part 40 Appendix A and 40 CFR Part 192. Since uranium mill tailings are the primary source of the
radiological constituents in BOP soil, MED-impacted road bedding, and building/building foundations,
use of this requirement is not appropriate.

(iv)  Actions regulated: Actions or activities regulated by the rule are decontamination and decommissioning
of NRC-licensed sites and release of land to the public. Release can be either unrestricted or restricted.
Excavation and removal actions under consideration for the BOP can be considered similar to
decontamination and decommissioning,.

(V) Variances/Waivers: No variances or waivers are considered for the requirements of this rule.

(vi)  The type of place: The type of place regulated under the rule is any NRC-licensed facility except for
uranium or thorium processing and disposal facilities subject to 10 CFR Part 40 Appendix A. Since
uranium mill tailings are the primary source of the radiological constituents in BOP soil, MED-impacted
road bedding, and building/building foundations, the type of place regulated under 10 CFR Part 20,
Subpart E is not similar to the BOP.

(vil)  Type and size of structure or facility: The type and size of structure or facility regulated under 10 CFR
Part 20, Subpart E is not similar to the BOP because uranium or thorium processing and disposal facilities
subject to 10 CFR Part 40 Appendix A are excluded from this regulation, and uranium mill tailings are
the primary source of the radiological constituents in BOP soil, MED-impacted road bedding, and
building/building foundations.

(viil)  Consideration of use or potential use of affected resources: Under NRC license termination proceedings
in 10 CFR Part 20, Subpart E, land can be released for unrestricted use or for restricted use, with land use
controls in place. At the BOP, both options are under consideration for future land use.

40 CFR 761

Polychlorinated Biphenyls Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions, 40 CFR
761, establishes prohibitions of, and requirements for, the manufacture, processing, distribution in commerce, use,
disposal, storage, and marking of PCBs and PCB items in compliance with the Toxic Substances Control Act.
Part 761.61 provides cleanup options for PCB remediation waste based on the degree of potential exposure to an
area with residual contamination. The areas have been classified as high occupancy areas or low occupancy areas
and cleanup levels are provided for each use classification. Based on the current and reasonably anticipated future
use as industrial, the site would qualify as a low occupancy area.

The rule 40 CFR 761 addresses materials such as soil, gravel, sediment, and concrete. As it addresses concrete,
this rule is considered applicable for the Building 401 foundation.

While 40 CFR 761 addresses sed