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ABSTRACT:

The Naval Nuclear Propulsion Program (NNPP), also known as the Naval Reactors Program, is a joint
United States (U.S.) Navy and Department of Energy (DOE) organization with responsibility for all
matters pertaining to naval nuclear propulsion from design through disposal (cradle-to-grave). The
NNPP’s mission is to provide the U.S. with safe, effective, and affordable naval nuclear propulsion
plants and to ensure their continued safe and reliable operation through lifetime support, research and
development, design, construction, specification, certification, testing, maintenance, and disposal.

This Draft Environmental Impact Statement (EIS) evaluates the potential environmental impacts
associated with recapitalizing the infrastructure needed to ensure the long-term capability of the
NNPP to support naval spent nuclear fuel handling for at least the next 40 years (i.e., the proposed
action). The NNPP is committed to manage naval spent nuclear fuel in a manner that is consistent
with the Department of Energy (DOE) Programmatic Spent Nuclear Fuel Management and Idaho
National Engineering Laboratory Environmental Restoration and Waste Management Programs Final
Environmental Impact Statement (DOE/EIS-0203-F) and to comply with the 1995 Settlement
Agreement, as amended in 2008, among the State of Idaho, the DOE, and the Navy concerning the
management of naval spent nuclear fuel.

Consistent with the Record of Decision for DOE/EIS-0203-F, naval spent nuclear fuel is shipped by
rail from shipyards and prototypes to the Expended Core Facility (ECF) on the Idaho National
Laboratory for processing. The proposed action is needed because significant upgrades are
necessary to the ECF infrastructure to continue safe and environmentally responsible naval spent
nuclear fuel handling until at least 2060.

To allow the NNPP to continue to unload, transfer, prepare, and package naval spent nuclear fuel for
disposal, three alternatives were identified and are evaluated in the Draft EIS:



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

1. No Action Alternative — Maintain the naval spent nuclear fuel handling capabilities of ECF
by continuing to use the current ECF infrastructure while performing only preventative and
corrective maintenance.

2. Overhaul Alternative — Recapitalize the naval spent nuclear fuel handling capabilities of
ECF by overhauling ECF with major refurbishment projects for the ECF infrastructure and
water pools to keep the infrastructure and water pools in safe working order and provide
the needed long-term capabilities for transferring, preparing, and packaging naval spent
nuclear fuel.

3. New Facility Alternative — Recapitalize the naval spent nuclear fuel handling capabilities of
ECF by constructing and operating a new facility at one of two potential locations at the
Naval Reactors Facility (NRF).

This Draft EIS evaluates the environmental impacts (direct, indirect, and cumulative) that result from
recapitalizing the naval spent nuclear fuel handling capabilities. The EIS presents a comparison of
the environmental impacts from these alternatives. The impacts to human health and the
environment for all these alternatives would primarily be small. In this Draft EIS, the preferred
alternative to recapitalize naval spent nuclear fuel handing capabilities is to build a new facility (New
Facility Alternative) at Location 3/4.

SCOPING PROCESS:

The DOE published a Notice of Intent (NOI) to prepare an EIS for naval spent nuclear fuel handling
and examination recapitalization in 75 Fed. Reg. 42082 (July 20, 2010). The purpose of this NOI was
to announce the NNPP’s intent to prepare an EIS for the recapitalization of the infrastructure
supporting naval spent nuclear fuel handling and examination and to solicit comments on the scope of
the EIS.

During preparation of the Draft EIS, it was determined that the NNPP plan for a single EIS that
addressed the recapitalization of the infrastructure supporting both naval spent nuclear fuel handling
and examination was not feasible. When the EIS was initially scoped in 2010, the NNPP plans
showed the evaluation of alternatives for examination recapitalization being developed in parallel with
the development of the Draft EIS such that planning for the recapitalization of the examination
capabilities would closely follow planning for the recapitalization of the naval spent nuclear fuel
handling capabilities. However, due to fiscal restraints on the DOE budget, project schedules
changed such that the proposed action progressed further than evaluations for examination
recapitalization. The examination recapitalization evaluations have not developed at a pace sufficient
to conduct a proper NEPA evaluation concurrent with the proposed action. A final set of alternatives
for the examination recapitalization has not been established, and pre-conceptual design information
is not available upon which impacts can be evaluated. An amended NOI was published in 77 Fed.
Reg. 27448 (May 10, 2012). The purpose of the amended NOI was to announce the NNPP’s intent to
reduce the scope of the EIS to include only the recapitalization of naval spent nuclear fuel handling
capabilities in the proposed action. The NNPP has used the input received during both scoping
periods to prepare the Draft EIS.
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PUBLIC INVOLVEMENT:

A 45-day public comment period on this Draft EIS begins with the publication of the Environmental
Protection Agency Notice of Availability (NOA) in the Federal Register. Comments on this Draft EIS
must be received within 45 days of the publication of the Environmental Protection Agency NOA in the
Federal Register.

This Draft EIS is available on the ECF Recapitalization website at www.ecfrecapitalization.us. All
comments postmarked or received during the comment period will be considered in preparing the
Final EIS. NNPP will consider any comments postmarked after the comment period to the extent
practicable. The locations and times of the public hearings on the Draft EIS will be identified in the
Federal Register, the ECF Recapitalization website, and through other media, such as local
newspaper notices. In addition to the public hearings, comments on the Draft EIS can be submitted
via U.S. mail or e-mail as indicated below:

U.S. Mail:

Erik Anderson

Department of the Navy

Naval Sea Systems Command

1240 Isaac Hull Ave. SE

Stop 8036

Washington Navy Yard, DC 20376-8036

E-Mail:
ecfrecapitalization@unnpp.gov
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CONVERSION CHART

Metric to English

English to Metric

Area
Multiply by To Find Multiply by To Find
square kilometers 0.386 square miles square miles 2.590 square kilometers
square meters 10.764 square feet square feet 0.093 square meters
hectares 2.471 acres acres 0.405 hectares
Length
Multiply by To Find Multiply by To Find
centimeters 0.394 inches inches 2.540 centimeters
meters 3.281 feet feet 0.305 meters
kilometers 0.621 miles miles 1.609 kilometers
Volume
Multiply by To Find Multiply by To Find
liters 0.264 gallons gallons 3.785 liters
cubic meters 1.308 cubic yards cubic yards 0.765 cubic meters
Weight/Mass
Multiply by To Find Multiply by To Find
metric tons 1.102 U.S. tons (short) U.S. tons (short) 0.907 metric tons
kilograms 0.001102 U.S. tons (short) U.S. tons (short) 907.185 kilograms
kilograms 2.205 pounds pounds 0.4536 kilograms
grams 0.0353 ounces pounds 453.59 grams
grams 0.0022 pounds ounces 28.35 grams
Temperature
Multiply by To Find Multiply by To Find
. 1.8, then . . 0.556, then .
[degrees Kelvin - 273.15] add 32 degrees Fahrenheit  [degrees Fahrenheit - 32] add 273.15 degrees Kelvin
degrees Celsius 1.8, then degrees Fahrenheit  [degrees Fahrenheit - 32] 0.556 degrees Celsius
add 32

Units of Radiation

1 Curie = 3.7x10" disintegrations per second
1 Curie = 3.7x10" Becquerels Metric to Metric
1 Becquerel = 1 disintegration per second metric ton =
1rad = 0.01gray
1rem = 0.01 Sievert English to English
1gray = 1 joule per kilogram U.S. ton (short) =
U.S. ton (long) =
Metric Prefixes
mega = multiplication factor of 1,000,000 (1 x 106)
kilo = multiplication factor of 1,000 (1 x 103)
centi = multiplication factor of 0.01 (1 x 10'2)
milli = multiplication factor of 0.001 (1 x 10'3)
micro = multiplication factor of 0.000 001 (1 x 10'6)
pico = multiplication factor of 0.000 000 000 001 (1 x 107%)

XXi

1000 kilograms

2000 pounds
2240 pounds
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1.0 INTRODUCTION

The United States (U.S.) Department of Energy (DOE) is evaluating its options for recapitalizing
the current naval spent nuclear fuel handling capabilities provided by the Expended Core Facility
(ECF) at the Naval Reactors Facility (NRF) such that these capabilities are available through at
least 2060. These facilities are located on the Idaho National Laboratory (INL) in the southeastern
part of the state of Idaho (Figure 1.1-1). Prepared in accordance with the National Environmental
Policy Act (NEPA) and its implementing regulations in 10 C.F.R. § 1021 and 40 C.F.R. §
1500-1508, this Environmental Impact Statement (EIS) provides background information on ECF
recapitalization alternatives, describes the affected environment, and analyzes the potential
environmental impacts of the alternatives.

1.1 Background

The Naval Nuclear Propulsion Program (NNPP), also known as the Naval Reactors Program, was
established in 1948 and is a joint U.S. Navy and DOE organization with responsibility for all
matters pertaining to naval nuclear propulsion from design through disposal (cradle-to-grave). The
integrated relationship, authorities, and responsibilities between the DOE and U.S. Navy for naval
nuclear propulsion are specified in Executive Order 12344, as set forth in Public Laws 98-525

(50 U.S.C. § 2511) and 106-65 (50 U.S.C. § 2406). Accordingly, the NNPP’s mission is to provide
the U.S. with safe, effective, and affordable naval nuclear propulsion plants and to ensure their
continued safe and reliable operation through lifetime support, research and development, design,
construction, specification, certification, testing, maintenance, and disposal.

A crucial component of the NNPP mission, naval spent nuclear fuel handling, occurs at the end of
a nuclear propulsion system’s useful life or when naval nuclear fuel has been depleted. At this
point, the NNPP is responsible for removal of the naval spent nuclear fuel through a defueling or
refueling operation. Both operations remove the naval spent nuclear fuel from the reactor, but a
refueling operation also involves installing new fuel, allowing the nuclear-powered ship to be
redeployed into the U.S. Navy fleet. Once the naval spent nuclear fuel has been removed from an
aircraft carrier, submarine, or prototype, it is sent to NRF for examination and further naval spent
nuclear fuel handling, including transferring, preparing, and packaging for transfer to an interim
storage facility or geologic repository.
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Figure 1.1-1: Idaho National Laboratory in Idaho

1.1.1 Overview of the Naval Nuclear Propulsion Program

U.S. Navy warships provide a credible forward presence around the world every hour of every day,
ready to respond on the scene wherever U.S. interests are threatened. Nuclear propulsion plays
an essential role in this task, providing the mobility, flexibility, and endurance the U.S. Navy
requires to meet a growing number of missions. More than 40 percent of the U.S. Navy’s major
combatants are nuclear-powered aircraft carriers and submarines.
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The NNPP maintains a proven record of over 151 million miles (243 million kilometers) safely
traveled on nuclear power and over 55 years of naval nuclear reactor operation without a reactor
accident or release of radioactivity that has adversely affected human health or quality of the
environment. The NNPP currently operates 97 nuclear reactors and has accumulated over 6500
reactor-years of operation of naval reactors (NNPP 2013). Fundamental to these accomplishments
is the NNPP’s commitment to stringent standards and robust design and engineering work, which
ensure that naval reactor cores perform safely in harsh military applications. Naval reactor cores
are designed, built, and tested to ensure that no radioactive fission products are released from
their nuclear fuel structure. The integrity and long life of naval fuel is attributed, in part, to a
long-standing program of examining naval spent nuclear fuel after it is removed from the reactor.
This important process provides data to support development and advancement of nuclear reactor
core technology and the ability to address emergent questions related to operating naval reactor
cores.

1.1.2 Naval Spent Nuclear Fuel

The reactor core consists of naval fuel assemblies that range in number depending on reactor size
and the design of the reactor and fuel assemblies. Naval fuel assemblies are constructed in many
configurations, but they generally consist of the fuel, cladding, and structural hardware.

Naval fuel is designed to meet the very stringent operational requirements for naval nuclear
propulsion plants and to operate in a high-temperature and high-pressure environment for many
years. Current submarine designs are capable of over 30 years of successful operation.
Nuclear-powered aircraft carriers can operate free from the need for propulsion fuel replenishment
for over 20 years. Naval fuel uses highly corrosion-resistant materials for fuel and cladding which
can withstand high-intensity radiation and harsh environments. Naval fuel assemblies retain
fission products within the cladding. Naval fuel consists of solid components which are non-
explosive, non-flammable, and non-corrosive.

The ruggedness of naval fuel is demonstrated by the fact that environmental monitoring of the USS
THRESHER and USS SCORPION, lost at sea in the 1960’s, shows no release of fission products
from the fuel despite the catastrophic nature of the loss of these submarines (NNPP 2011a).

Nuclear reactors use the fission process to generate heat and produce steam. The steam drives
the propulsion turbines (which turn the propellers) and the turbine generators (which supply
electricity) on submarines and aircraft carriers. After their useful life, fuel assemblies are withdrawn
from the reactor. At this point, the fuel, together with its cladding, is called naval spent nuclear fuel.

When initially removed from a reactor, spent nuclear fuel is highly radioactive. A fraction of the
initial mass of fissionable material (**°U) has been converted into fission products, some of which
are radioactive, with half-lives ranging from a fraction of a second to thousands of years. At the
time of withdrawal from the reactor, most of the radioactivity comes from fission products with short
half-lives. The radioactivity of spent nuclear fuel decreases rapidly over time. After 1 year, the
radiation levels are about 1 percent of the levels present at the time of removal. After 10 years,
these radiation levels decrease by an additional factor of ten. Radioactive decay also generates
heat called decay heat. The amount of decay heat generated decreases with time consistent with
the decrease in radiation.

The source of most radioactive contamination from routine naval spent nuclear fuel handling
operations is from corrosion products that were activated by radiation. Although the corrosion
products tightly adhere to the outside surface of naval spent nuclear fuel, some corrosion products
may become dislodged from the naval spent nuclear fuel during shipment or handling.
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Gamma rays are the radiation of most concern from spent nuclear fuel. Although the radiation
levels can be very high, the gamma-ray intensities are reduced by shielding spent nuclear fuel with
materials such as concrete, lead, steel, and water. The thickness of the required shielding is
dependent on the energy of the radiation source, the desired protection level, and the density of
the shielding material. Typically, shielding thicknesses for concrete, lead, or steel are much
smaller than for water.

1.1.3 Naval Spent Nuclear Fuel Handling and Management

Since 1957, naval spent nuclear fuel removed from naval reactors at shipyards or prototypes has
been transferred to specially designed shipping containers and transported to NRF at INL via rail.
The shipping containers are staged on rail sidings located inside the developed area of NRF, then
transferred to ECF. Access to ECF for these large shipping containers is provided by large roll-up
doors. The naval spent nuclear fuel is removed from the shipping containers and placed into a
water pool at ECF, where it is stored in temporary storage ports. The fuel assemblies are removed
from the shipping containers one at a time, using a shielded fuel handling machine which draws
the assembly out of the container. The entire machine is then transferred to the water pools, and
the naval spent nuclear fuel assemblies are discharged into the water pools. The water provides:
(1) shielding from radiation, (2) visibility to perform re-sizing and disassembly operations necessary
for visual examination and packaging, and (3) cooling for decay heat. In addition, the water pool
prevents the spread of contamination to the surrounding environment.

At a minimum, each naval spent nuclear fuel assembly receives a visual examination to confirm
that the assembly performed as designed, and to look for evidence of unusual conditions such as
unexpected corrosion, unexpected wear, or structural defects. Approximately 10 to 20 percent of
naval cores receive additional detailed examination and testing in shielded cells. After
examination, the naval spent nuclear fuel is prepared for packaging and placed in a naval spent
nuclear fuel canister. The naval spent nuclear fuel canister is then loaded into a concrete overpack
for dry storage until it can be shipped to an interim storage facility or a geologic repository. A
computer-based fuel accountability system maintains a record of the location and type of every
piece of nuclear fuel and how many grams of uranium are contained within the fuel.

Naval spent nuclear fuel assemblies have non-fuel-bearing structural components above and
below the fuel region to maintain proper support and spacing within the reactor. Generally, these
upper and lower non-fuel-bearing structural components are removed in preparation for packaging.
Non-fuel structural material is removed in the ECF water pools using an underwater cutting saw in
a process known as resizing. The non-fuel-bearing structural material removed from naval spent
nuclear fuel assemblies is classified as low-level radioactive waste (LLW). Based upon the
radiation levels exhibited by LLW, this waste is designated either as remote-handled (RH) or
contact-handled (CH) LLW.

Neutron poison absorbs neutrons to ensure nuclear fission does not occur. When necessary to
reduce reactivity, neutron poison material is inserted into the naval spent nuclear fuel assembly.

Once neutron poison materials are inserted or secured, and non-fuel-bearing structural
components are removed, the naval spent nuclear fuel assemblies are packaged into stainless
steel naval spent nuclear fuel canisters. Then the naval spent nuclear fuel canisters are placed
inside concrete overpacks for temporary dry storage. When an interim storage facility or a geologic
repository is available to receive naval spent nuclear fuel, the naval spent nuclear fuel canisters will
be removed from the concrete overpacks and loaded into M-290 shipping containers for transport.
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Naval spent nuclear fuel handling requires stringent controls to protect workers, the public, and the
environment. The effectiveness of these stringent radiological control practices has been proven
and documented (NNPP 2011a). The following discussion outlines some of the NNPP’s practices
for controlling radioactivity.

Surface Contamination

Some of the most restrictive practices in the NNPP’s radiological control program are those
established for controlling radioactive contamination. The NNPP limits the need for
anti-contamination clothing by containing radioactivity so personnel cannot come in contact with it.
Another basic requirement of contamination control is monitoring all personnel leaving an area
where radioactive contamination could possibly exist. This confirms that contamination has not
been spread.

Work surfaces are designed to be easily cleaned (plastic or sheet metal containments) to aid in
fast and effective cleanup. Work surfaces are decontaminated during and after work to maintain
positive contamination control. Frequent contamination surveys are conducted during work
evolutions. Results of these surveys are reviewed by supervisory personnel to ensure that no
abnormal conditions exist. The instruments used for these surveys are checked for operability
against a radioactive source daily, and they are calibrated at least every twelve months.

Radiological Control Practices

In addition to the contamination control practices listed above, several other key radiological
control practices used by the NNPP provide additional assurance that positive control of
radioactivity is maintained. As previously described, naval spent nuclear fuel is placed inside
shielded containers or structures, such as shielded cells or water pools. This lowers general area
radiation levels and prevents radioactive contamination from entering the workplace or
environment, allowing workers to be stationed in close proximity while performing naval spent
nuclear fuel handling operations. Supervisory, quality assurance, and oversight personnel are
present in the workplace during these operations to observe work in progress, and to ensure that
the work is performed in accordance with the procedures.

1.1.4 NRF and ECF
Location
ECF is located within NRF, which is within the boundaries of INL. The NRF is operated by the

NNPP. The developed area of NRF is approximately 34 hectares (84 acres). Figure 1.1-2
provides the location of NRF on INL.
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Figure 1.1-2: The NRF Site at INL

Major Structures

The major structures at NRF include: deactivated and defueled naval reactor prototypes; ECF;

facilities that interface with ECF (Spent Fuel Packaging Facility (SFPF), Overpack Storage Building
(OSB), Overpack Storage Expansions (OSEs), and Cask Shipping and Receiving Facility (CSRF));
and supporting infrastructure, such as warehouses, office buildings, roadways, and utility systems.

The main structures within ECF are shielded cells and interconnected water pools. The water
pools provide the capabilities to perform underwater examinations and prepare naval spent nuclear
fuel for packaging in naval spent nuclear fuel canisters while providing radiation shielding for
workers. There are approximately 1000 storage ports in the ECF water pools. Adjacent to the
water pools, the shielded cells provide the capabilities to perform dry examinations on naval spent
nuclear fuel and irradiated materials. The ECF water pool area contains various material handling
equipment to support operations, including cranes and transfer carts. This equipment is vital to
supporting naval spent nuclear fuel handling operations.

Walls and stainless steel gates divide the water pools into smaller work areas, or zones. This
partitioning makes it possible to drain a small portion of the total water pool or isolate an individual
volume when maintenance or repair is required. The water pool walls and floors are covered with
a fiberglass or epoxy coating which is highly resistant to radiation damage, easy to decontaminate,
and serves as an extra barrier to water leakage.

Radioactive contaminants that accumulate in the ECF water pools are removed by various filtration
techniques, such as: (1) use of water purification modules, (2) water pool surface skimming to
remove film and floating material, and (3) water recycling systems. These filtration techniques
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maintain water clarity, minimize the amount of radioactive contaminants in the water, and are
designed to prevent discharges of radioactive material to the environment.

Once the naval spent nuclear fuel has been examined and prepared for packaging, the naval spent
nuclear fuel is loaded and packaged into a naval spent nuclear fuel canister for disposal.

The SFPF provides the capabilities to load and package the naval spent nuclear fuel canister and
load the naval spent nuclear fuel canister into a concrete overpack. The OSB and OSEs provide
the capabilities to temporarily dry store the loaded naval spent nuclear fuel canisters inside
concrete overpacks. The CSRF provides the capability to remove the naval spent nuclear fuel
canisters from the concrete overpacks and load the canisters into an M-290 shipping container for
transport to an interim storage facility or a geologic repository for disposal. The CSRF also
provides the capability to unload naval spent nuclear fuel not yet examined and prepared for
disposal from the M-290 shipping containers for direct placement in temporary dry storage prior to
temporary wet storage, and the ability to prepare the empty M-290 shipping containers for return to
the shipyards or prototypes.

History and Currently Planned Actions

Operations to support development of naval nuclear propulsion systems for submarines and
aircraft carriers began at NRF in the 1950s. The earliest NRF structure was a prototype facility
constructed to support an experimental submarine core design. Since NRF operations began,
three prototype facilities have been constructed at NRF to test naval nuclear reactors and to train
U.S. Navy sailors. Before nuclear power operator training at NRF was discontinued in the 1990s,
the site was responsible for training more than 39,000 sailors. The prototype reactors at NRF are
defueled and deactivated.

A small water pool facility and a single shielded cell were constructed at the first prototype to
support development of early naval reactor cores. This water pool facility provided a shielded
environment for resizing and disassembling selected naval spent nuclear fuel assemblies for
examination. A shielded cell, consisting of thick concrete walls and leaded-glass shielded viewing
windows, allowed safe examination of the disassembled naval spent nuclear fuel assemblies in a
dry environment. As the NNPP matured from supporting an experimental submarine program to
one supporting a fleet of nuclear-powered ships, the need quickly developed for a dedicated facility
to handle and examine the naval spent nuclear fuel assemblies. Based on this need, initial ECF
construction began in early 1957. Since that time, naval spent nuclear fuel removed from the U.S.
Navy’s fleet and naval reactor prototypes has been sent to ECF for handling and examination.

The original ECF building was approximately 100 meters (340 feet) long by 60 meters (190 feet)
wide with an approximately 18-meter (59-foot) high bay. The building contained a series of
shielded cells and a water pool located in the center of the building that was approximately

10 meters (34 feet) wide, 15 meters (50 feet) long, and 6 meters (20 feet) deep. Since the original
construction, the size of ECF increased significantly, through a series of expansions necessary to
accommodate the expanding mission of the facility. The current water pool was constructed in four
stages. The total length of the ECF water pool is now approximately 130 meters (420 feet), with
pool depths ranging from approximately 6 to 14 meters (20 to 45 feet). The interconnected,
reinforced concrete water pools contain 12.1 million liters (3.2 million gallons) of water, which is
cooled to prevent algae growth and enhance clarity. The water levels in the water pools are
maintained at a nearly constant level, with alarms to indicate both high-level and low-level
conditions. ECF is currently approximately 305 meters (1000 feet) long and 60 meters (190 feet)
wide, with an 18-meter (59-foot) high bay running the length of the building. The high bay area
enclosing the water pools and servicing areas has four large overhead cranes of 54 to 113 metric
ton (60 to 125 U.S. ton) capacity.
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Past ECF expansions and additions of naval spent nuclear fuel handling facilities supporting ECF
were based on emerging needs and changes in the NRF mission over time. One of the more
significant mission changes occurred because of a 1992 DOE decision to discontinue reprocessing
of naval spent nuclear fuel at INL. Until then, naval spent nuclear fuel was examined at ECF,
structural hardware was removed from naval spent nuclear fuel assemblies, and the remaining
portion of the naval spent nuclear fuel assembly was packaged and transported from NRF to
another INL facility for reprocessing. When reprocessing was terminated, NRF’s mission
expanded to include packaging of naval spent nuclear fuel for disposal.

Following the ECF expansions, additional facilities that interface with ECF were constructed to
package and temporarily store naval spent nuclear fuel in a dry condition consistent with the 1995
Settlement Agreement and its 2008 Addendum among the State of Idaho, the DOE, and the U.S.
Navy (SA 1995 and SAA 2008). The current NRF naval spent nuclear fuel handling infrastructure
includes ECF, the OSB, two OSE buildings, the SFPF, and the CSRF (Figure 1.1-3).

The OSB was constructed in 2001 to temporarily dry store naval spent nuclear fuel canisters
packaged in concrete overpacks. Temporary dry storage capability is required pending transport
of the naval spent nuclear fuel canisters to an interim storage facility or a geologic repository. The
OSB has a thick, reinforced concrete floor, with a metal building to protect the overpacks from the
elements; it houses approximately 50 concrete overpacks.

The opening of an interim storage site or a geologic repository has been delayed from 2010 as
originally planned to beyond 2020. This delay necessitated an expansion to the OSB to continue
to meet SA 1995 and SAA 2008 agreements. The first expansion (completed in 2010) is
connected to the existing OSB and increased the storage capacity by approximately 70 concrete
overpacks. A second storage expansion was completed to meet capacity demands until at least
2020. A third expansion may be necessary if there is no interim storage facility or geologic
repository able to receive naval spent nuclear fuel by 2020. Figure 1.1-3 shows the locations of
the second and third storage expansions.

In 2003, operations began in an area of NRF that came to be known as the SFPF. This facility
supports packaging of naval spent nuclear fuel assemblies into naval spent nuclear fuel canisters,
and loading of the naval spent nuclear fuel canisters into concrete overpacks. These capabilities
enable naval spent nuclear fuel to be stored, on a temporary basis, in a dry shielded environment
pending transport to an interim storage facility or geologic repository. The SFPF is an extension to
ECF located at the southeastern end of the facility (Figure 1.1-3), connected to the water pools by
a covered water canal.

Today, naval spent nuclear fuel is transported from shipyards and prototypes to NRF in M-140
shipping containers, unloaded in ECF, and transferred to the water pool for examination and
preparation for disposal. Starting in 2015, consistent with DON 2007, an additional shipping
container will be used to transport naval spent nuclear fuel, the M-290 shipping container. The
M-290 shipping container will be used to transport full-length aircraft carrier naval spent nuclear
fuel assemblies, without prior disassembly of the non-fuel structural components, from the
shipyards to NRF. ECF as currently configured cannot support the loading or unloading of an
M-290 shipping container. The CSRF provides the capability to unload aircraft carrier naval spent
nuclear fuel without prior disassembly from the M-290 shipping containers for placement directly
into temporary dry storage. The naval spent nuclear fuel unloaded from the M-290 in the CSRF
will be temporarily stored dry in canisters in concrete overpacks in the OSB or OSE buildings until
the fuel can be transferred to a facility with a water pool sized and configured to support unloading
fuel from the M-290 shipping container for examination and preparation for disposal. This process

1-8



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

allows the M-290 shipping containers to be unloaded and returned empty to the shipyards, meeting
the U.S. Navy’s defueling and refueling schedules with minimal interruptions to the spent fuel
handling operations at NRF. The M-290 shipping container will also be used to transport naval
spent nuclear fuel canisters packaged for disposal to an interim storage facility or geologic
repository and will be loaded and prepared for shipment in the CSRF. The CSREF is located to the
east of the OSE buildings (Figure 1.1-3).
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Figure 1.1-3: ECF and Major Naval Spent Nuclear Fuel Handling Support Facilities at NRF

1.2 The Proposed Action: Recapitalize Naval Spent Nuclear Fuel Handling Capabilities

The NNPP is proposing to recapitalize the current naval spent nuclear fuel handling capabilities
provided by ECF.

Naval Spent Nuclear Fuel Handling Capabilities

Figure 1.2-1 illustrates major naval spent nuclear fuel handling capabilities that exist at NRF. A
detailed description of the capabilities proposed to be recapitalized is provided below. Section
1.5.3 discusses aspects related to the recapitalization project that are considered to be outside the
scope of the EIS.
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Figure 1.2-1: Naval Spent Nuclear Fuel Handling Capabilities

Unload Shipping Container

Naval spent nuclear fuel is shipped by rail in shipping containers from shipyards and prototypes to
ECF. The ability to receive and unload naval spent nuclear fuel from shipyards and prototypes is
within the scope of the proposed action.

Temporary Wet or Dry Storage

After unloading naval spent nuclear fuel from the shipping container, the naval spent nuclear fuel is
temporarily stored wet in the ECF water pool. The core examination library of naval spent nuclear
fuel, core examination specimens, and irradiation test specimens are also stored wet in the ECF
water pool. The ability to store naval spent nuclear fuel, core examination specimens, and
irradiation test specimens in a wet configuration is within the scope of the proposed action.

Naval spent nuclear fuel may also be unloaded from shipping containers and placed into concrete
overpacks in the CSRF for temporary storage in the OSB or OSE buildings. When required, this

naval spent nuclear fuel can be reloaded into a shipping container to be transferred to a facility to
unload the naval spent nuclear fuel into the water pools for subsequent operations. The ability to
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unload temporarily dry stored naval spent nuclear fuel into the water pool for subsequent
operations is within the scope of the proposed action.

Initial Examination

A visual inspection is performed on each naval spent nuclear fuel assembly before it is prepared
for transfer to an interim storage facility or geologic repository. These visual inspections are
currently performed in the ECF water pools. The ability to perform visual inspections is within the
scope of the proposed action.

Some naval spent nuclear fuel is given more detailed examinations for such purposes as
confirming the adequacy of new design features, exploring material performance concerns, and
obtaining detailed information to confirm or adjust computer predictions of naval nuclear core
performance attributes. These non-destructive examinations, which do not penetrate the naval
spent nuclear fuel cladding or otherwise reduce the integrity of the naval spent nuclear fuel, could
include detailed visual examinations, dimension measurements, or evaluations of corrosion
product build-up. The ability to perform non-destructive examinations in the water pool is within the
scope of the proposed action.

Resize and Secure

Naval spent nuclear fuel is prepared for more detailed examination by resizing and for disposal by
resizing and inserting or securing neutron poison when necessary. This preparation is currently
done in the ECF water pools. The ability to resize naval spent nuclear fuel and install and secure
neutron poison is within the scope of the proposed action.

Transfer for Examination

ECF provides the capability to transfer those naval spent nuclear fuel assemblies, core
examination specimens, and core components designated for more detailed or destructive
examinations to the examination location (e.g., shielded cells in ECF). The ability to transfer naval
spent nuclear fuel assemblies, core examination specimens, and core components for more
detailed and destructive examination is within the scope of the proposed action.

Load Naval Spent Nuclear Fuel Canister

Naval spent nuclear fuel, core examination specimens, and irradiation test specimens are loaded
into naval spent nuclear fuel canisters in the SFPF. The ability to package naval spent nuclear
fuel, core examination specimens, and irradiation test specimens into naval spent nuclear fuel
canisters is within the scope of the proposed action.

Temporary Dry Storage

Once naval spent nuclear fuel is packaged into naval spent nuclear fuel canisters, the canisters are
loaded into concrete overpacks for temporary dry storage. These operations currently take place
in the SFPF. Once loaded into concrete overpacks, the overpacks are transferred to the OSB or
OSE buildings. The ability to load naval spent nuclear fuel canisters into concrete overpacks and
place them in temporary dry storage is within the scope of the proposed action.
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Load Shipping Container

Naval spent nuclear fuel canisters will be removed from the concrete overpacks and loaded into
M-290 shipping containers in the CSRF to ship to an interim storage facility or a geologic repository
for disposal. The ability to unload naval spent nuclear fuel canisters from the concrete overpacks
into M-290 shipping containers is within the scope of the proposed action.

Load Waste Shipping Container

Waste is generated at ECF during the process of preparing naval spent nuclear fuel for
examination, dry storage, and disposal. The waste is currently packaged into waste shipping
containers for shipment from NRF. The infrastructure to manage and package the waste
generated during operations, including use of a waste shipping container, is within the scope of the
proposed action.

1.3 Purpose and Need for the Proposed Action

The purpose of the proposed action is to provide the infrastructure necessary to support the naval
nuclear reactor defueling and refueling schedules required to meet the operational needs of the
U.S. Navy. The proposed action is needed because significant upgrades are necessary to the
ECF infrastructure to continue safe and environmentally responsible naval spent nuclear fuel
handling until at least 2060.

Based on the life-cycle of current and new designs and planned construction of aircraft carriers and
submarines, the ability to perform naval spent nuclear fuel handling will be required into the
foreseeable future. Next-generation aircraft carriers have a ship life of approximately 50 years,
while new nuclear submarines will have operational lives of approximately 30 years. The
scheduled delivery for the first next-generation nuclear-powered U.S. Navy aircraft carrier,
GERALD R. FORD (CVN 78), is 2016; new nuclear-powered submarines are also under
construction. The NNPP must maintain the infrastructure to support naval nuclear reactor
defueling and refueling schedules required to meet the operational needs of the U.S. Navy. For
example, ECF infrastructure as currently configured cannot support the use of the new M-290
shipping containers. The NNPP is committed to manage naval spent nuclear fuel consistent with
DOE 1995 and DOE 1996 and to comply with the naval spent nuclear fuel aspects of SA 1995 and
SAA 2008.

The capabilities described in Section 1.2 are vital to the NNPP mission of maintaining the reliable
operation of the naval nuclear-powered fleet and developing effective naval nuclear propulsion
plants. The NNPP continues to maintain and operate ECF in a safe and environmentally
responsible manner. The water in the water pool has excellent water clarity due to the use of a
water purification system, and it does not have biological buildup (e.g. algae) due to a cooling
system. The radioactivity concentrations in the water pool water are low, and the water pool does
not have a buildup of radioactive debris on the water pool floor. An updated seismic analysis of the
ECF water pool reinforced concrete structures and adjacent building steel superstructure
concluded that the reinforced concrete portion of the water pools and adjacent building
superstructure meet the seismic strength requirements of DOE 2002b for a Performance
Category 3 structure. The analysis verified that the ECF reinforced concrete pools and adjacent
building superstructure would maintain structural stability in a design basis earthquake.
Additionally, the ECF overhead cranes were determined to remain on the crane rails during a
design basis earthquake. Emergency equipment, systems, procedures, and trained emergency
response personnel provide measures to mitigate seismic events.
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Outdated infrastructure designs and upgrades to ECF structures, systems, and components
necessary to continue ECF operations in a safe and environmentally responsible manner present a
challenge to the continuity of ongoing ECF naval spent nuclear fuel handling operations. Major
portions of the ECF infrastructure have been in service for over 50 years. The maintenance and
repair burden necessary to sustain ECF as a viable resource for long-term operations is increasing.
The ECF water pools have never undergone a complete refurbishment and have not been
upgraded to current seismic standards. The pool does not have a liner, creating the potential for
water infiltration into the reinforced concrete structure and the potential for corrosion damage of the
reinforcing bar within the structure. The absence of a liner also means the capability to detect and
collect small leaks, a common feature in modern water pools, is not present for the ECF pool.
Consequently, while the replacement or overhaul of the current water pool is not a matter of
urgency that must be done in a very short period, it is something that needs to be planned and
started soon (Section 2.3).

ECF is currently the only industrial base equipped to perform all aspects of naval spent nuclear fuel
handling. There are no existing alternative facilities that could be employed effectively if the
NNPP’s current infrastructure for handling naval spent nuclear fuel becomes unavailable. Without
the capabilities of ECF, the U.S. Navy’s nuclear-powered fleet defueling and refueling operations
would need to be stopped, leading to the inability of the nuclear-powered ships or their
nuclear-trained naval personnel to be redeployed into fleet operations. The availability of the
nuclear-powered fleet directly affects the ability of the U.S. Navy to meet its military missions,
ultimately impacting national security interests.

1.4 NEPA Regulatory Framework and Process

NEPA establishes a national policy of promoting awareness of the environmental impacts of
activities by federal government agencies. NEPA requires federal agencies to consider in their
decision-making processes: (1) the potential environmental effects of proposed actions, both
positive and negative, (2) the analyses of alternatives, and (3) measures to avoid or minimize the
adverse effects of a proposed action. Alternatives are a range of reasonable options considered in
selecting an approach to meet the proposed action. In accordance with other applicable
requirements, a No Action Alternative is also considered.

An EIS is a detailed environmental analysis for a proposed major federal action that could
significantly affect the quality of the human environment. A tool to assist in decision-making, an
EIS describes the positive and negative environmental effects of the proposed action and
alternatives.

The NNPP has determined that the recapitalization of infrastructure supporting naval spent nuclear
fuel handling at NRF is a major federal action warranting preparation of an EIS. Many of the naval
spent nuclear fuel handling operations currently in use at NRF will continue to be used in the
future. This EIS uses the best available information, along with environmental evaluations made in
the past (updated where appropriate), to support assessments and conclusions.

1.5 Scope of the EIS

Actions necessary to continue the NNPP’s ability to support naval spent nuclear fuel handling
described above are the subject of this EIS. In this document, the NNPP assesses the
environmental impacts of recapitalizing the infrastructure that currently supports the handling of
naval spent nuclear fuel. This EIS reviews: (1) the existing facilities and operations at NRF for
handling naval spent nuclear fuel, and (2) the changes necessary to either continue this work in the
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current facilities or perform it in new facilities. This EIS evaluates the environmental impacts
(direct, indirect, and cumulative) that result from recapitalizing the naval spent nuclear fuel handling
capabilities. Both radiological and non-radiological impacts are evaluated. This EIS also describes
potential mitigation measures that would eliminate or reduce the impacts of proposed actions and
monitoring programs that would be used to confirm that these measures are effective.

Per NEPA requirements (10 C.F.R. § 1021 and 40 C.F.R. § 1500-1508), consideration must be
given to whether actions performed under the alternatives could result in a violation of any federal,
state, or local law or requirements, or require a federal permit, license, or other entitlements.
Federal environmental laws that affect environmental protection, health, safety, and compliance
were considered in the EIS scope development. In addition, environmental requirements that have
been delegated to the state of Idaho and local requirements were considered to ensure
compliance. Consideration was also given to comments received during the public scoping period
(Section 1.5.1).

1.5.1 Scoping Process

An essential component of the NEPA process is public involvement. During the scoping process,
the NNPP solicited public involvement in determining the scope of issues to be addressed and to
identify the significant issues that need to be addressed in this EIS. The DOE published a Notice
of Intent (NOI) to prepare an EIS for naval spent nuclear fuel handling and examination
recapitalization in 75 Fed. Reg. 42082 (July 20, 2010). The purpose of this NOI was to announce
the NNPP’s intent to prepare an EIS for the recapitalization of the infrastructure supporting naval
spent nuclear fuel handling and examination and to solicit comments on the scope of the EIS. NOI
publication and public scoping meetings were announced in ten selected newspapers in Idaho and
Wyoming to ensure communication with the public. Notifications were also sent to federal officials,
state agencies, tribal officials, and citizens groups.

The NOI invited participation in any of three public scoping meetings at the following locations:

Idaho Falls, ID August 24, 2010
Pocatello, ID August 25, 2010
Twin Falls, ID August 26, 2010

The comment period on the scope of the EIS lasted from July 20, 2010 to September 3, 2010.

Naval spent nuclear fuel handling includes the transfer of spent nuclear fuel removed from a naval
reactor to NRF, where it is received, unloaded, prepared, and packaged for temporary dry storage
and disposal. In addition to preparing naval spent nuclear fuel for disposal, NRF performs detailed
destructive and non-destructive examinations on naval spent nuclear fuel, core components, and
irradiated test specimens. Recapitalization of both capabilities, naval spent nuclear fuel handling
and examinations will eventually be necessary, but neither capability’s recapitalization is necessary
to the successful use of the other capability.

During preparation of the Draft EIS, it was determined that the NNPP plan for a single EIS that
addressed the recapitalization of the infrastructure supporting both naval spent nuclear fuel
handling and examination was not feasible. When the EIS was initially scoped in 2010, the NNPP
expected the evaluation of alternatives for examination recapitalization would proceed in parallel
with the development of the Draft EIS such that planning for the recapitalization of the examination
capabilities would closely follow planning for the recapitalization of the naval spent nuclear fuel
handling capabilities. However, due to fiscal restraints on the DOE budget, project schedules
changed such that the evaluation of the recapitalization of the naval spent nuclear fuel handling
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capabilities progressed further than evaluations for examination recapitalization. The examination
recapitalization evaluations have not developed at a pace sufficient to conduct a proper NEPA
evaluation concurrent with the proposed action. A final set of alternatives for the examination
recapitalization has not been established, and pre-conceptual design information is not available
upon which impacts can be evaluated.

As a result, an amended NOI was published in 77 Fed. Reg. 27448 (May 10, 2012). The purpose
of the amended NOI was to announce the NNPP’s intent to reduce the scope of the EIS to include
only the recapitalization of naval spent nuclear fuel handling capabilities in the proposed action.
The amended NOI was published in ten selected newspapers in Idaho and Wyoming to ensure
communication with the public. Notifications were also sent to federal officials, state agencies,
tribal officials, and citizens groups. The comment period on the reduced scope of the EIS lasted
from May 10, 2012 to June 11, 2012.

Comments were received during the initial public scoping period and during the comment period
for the amended NOI via U.S. Mail, e-mail, and public meetings. These comments, and the
comment responses, are provided in Appendix A of this EIS. The scoping process helped identify
those issues requiring in-depth analysis. Such information was used to prepare the Draft EIS.

1.5.2 Application of the Sliding Scale

The sliding scale approach to NEPA analysis implements the Council for Environmental Quality’s
instruction that in EISs agencies “focus on significant environmental issues and alternatives”
(40 C.F.R. § 1502.1) and discuss impacts “in proportion to their significance”
(40 C.F.R. § 1502.2(b)). Consistent with this approach, the impacts discussed in Chapter 4 are
more extensive for those environmental resources with potential regional effects, potential adverse
effects on public and worker health and safety, and potential for cumulative effects. These
environmental resources are:

» Geology and Soils

* Water Resources

» Ecological Resources

* Air Quality

» Cultural Resources

* Socioeconomics

* Infrastructure

* Environmental Justice

* Public and Occupational Health and Safety

* Waste Management

» Naval Spent Nuclear Fuel Management

The discussion in Chapter 4 is less extensive for those environmental resources with impacts that
are minimal, do not affect the comparison of alternatives, and require less effort to meet the
environmental regulations. These resources include:

« Land Use

* Transportation

* Noise

» Visual and Scenic Resources
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1.5.3 Issues Outside the Scope of the EIS

Issues outside the scope of this EIS are those that: (1) are not directly or could be reasonably
determined to be indirectly impacted by naval spent nuclear fuel handling, or (2) were previously
examined in other NEPA documents.

These items include but are not limited to:
Location of the Proposed Action at a Location Off INL (e.g., Savannah River Site (SRS))

In the mid-1990s, DOE comprehensively evaluated future management of spent nuclear fuel within
the DOE complex (DOE 1995). Based on that evaluation, DOE issued a Record of Decision
(ROD) on May 30, 1995 (ROD 1995) to manage existing and newly generated spent nuclear fuel
by fuel type at one of three existing DOE facilities: the Hanford site, INL, and SRS. This decision
included the continued management of naval spent nuclear fuel by NRF at INL. DOE amended
ROD 1995 in ROD 1996 to reflect SA 1995. The amended ROD did not affect the selection of
NRF for continued management of naval spent nuclear fuel.

Subsequent actions have further established INL as the lead DOE facility for research,
development, and demonstration of nuclear energy technologies. In 1995, DOE designated INL as
lead laboratory for spent nuclear fuel. In 1999, the Office of Nuclear Energy, Science and
Technology designated INL and Argonne National Laboratory as the lead laboratories for nuclear
technology. In 2002, then-DOE Secretary Abraham announced that INL will serve as the lead
laboratory and construction site for the Next Generation Nuclear Plant.

As discussed in ROD 1995 and ROD 1996, the programmatic decision to locate naval spent
nuclear fuel operations at INL has been made. Therefore, location of the proposed action off the
INL is outside the scope of this EIS.

Transportation of Naval Spent Nuclear Fuel from Shipyards and Protoypes to INL and NRF

The proposed action results in no changes to the current process of transporting naval spent
nuclear fuel from shipyards and prototypes to NRF. In addition, transporting naval spent nuclear
fuel from shipyards and prototypes to INL and NRF was evaluated in DOE 1995. DOE 1995
concluded that human health and environmental impacts from transportation of naval spent nuclear
fuel would be small. Transportation of spent nuclear fuel, including naval spent nuclear fuel, has
also been evaluated in DOE 1996, DOE 2002a, DOE 2008b, DON 2007, and DON 2009. These
additional evaluations have continued to conclude that human health and environmental impacts
from transport of spent nuclear fuel would be small. Further, NNPP operational experience
supports this conclusion. The NNPP has safely made over 820 container shipments of naval spent
nuclear fuel since 1957 using specially designed, rugged containers, such as the M-140 shipping
container. Shipments of radioactive materials associated with naval nuclear propulsion plants
have not resulted in any measurable release of radioactivity to the environment. There have never
been any accidents involving significant release of radioactive material during shipment in the
history of the NNPP. Therefore, since the impacts of transportation have been previously
analyzed, transportation of naval spent nuclear fuel from shipyards and prototypes to INL is outside
the scope of this EIS.
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Container System and Location for Dry Storage of Naval Spent Nuclear Fuel

In DOE 1996, the U.S. Navy considered six alternative dry storage container systems for the
loading, storage, transport, and possible disposal of naval spent nuclear fuel. The U.S. Navy also
evaluated options regarding the location(s) for the loading of naval spent nuclear fuel, currently
stored at the Idaho Nuclear Technology and Engineering Center (INTEC), formerly known as the
Idaho Chemical Processing Plant (ICPP), into the dry storage container. In addition, DOE 1996
evaluated the location(s) for temporary storage of the containers loaded with naval spent nuclear
fuel and special case waste. In doing this evaluation, the U.S. Navy and DOE considered existing
facilities at INL, including currently undeveloped locations potentially not above the Snake River
Plain Aquifer (SRPA), and assessed the technical feasibility of building a dry storage facility within
INL at a point removed from above the SRPA.

The container system chosen in ROD 1997b was a dual-purpose canister system. In a second
ROD (ROD 1997a), the U.S. Navy and DOE announced their decision that the naval spent nuclear
fuel, which is stored at ICPP, would be loaded into dual-purpose canisters at NRF. The U.S. Navy
and DOE announced the additional decision that all dual purpose canisters loaded with naval spent
nuclear fuel would be stored at a site adjacent to ECF at NRF.

The container system and method of preparing naval spent nuclear fuel for temporary dry storage
and disposal in the proposed action would be consistent with the method described and analyzed
in DOE 1996. In addition, DOE 1996 evaluated the impact of storing all naval spent nuclear fuel
generated by 2035 in canisters in storage facilities adjacent to ECF. Consistent with the evaluation
and ROD 1997a, the first dry storage facility, known as the OSB, was constructed in 2001,
adjacent to ECF. Since 2001, two OSE buildings have been constructed. An additional OSE is
planned if needed to accommodate the growing number of concrete overpacks loaded with naval
spent nuclear fuel canisters. The temporary dry storage of naval spent nuclear fuel in the OSB and
OSEs is consistent with the evaluation in DOE 1996 and enables the NNPP to continue to meet its
obligations in SA 1995 (described below) for dry storage. The container system and location for
dry storage of naval spent nuclear fuel canisters in concrete overpacks is outside the scope of this
EIS.

Disposal of Naval Spent Nuclear Fuel at, and Transportation of Naval Spent Nuclear Fuel to,
a National Geologic Repository (e.g., Yucca Mountain)

In July 2002, the President signed into law a joint resolution of the U.S. House of Representatives
and the U.S. Senate designating the Yucca Mountain site in Nye County, Nevada, for development
as a geologic repository for the disposal of spent nuclear fuel and high-level radioactive waste.

Pursuant to the Nuclear Waste Policy Act of 1982, as amended (NWPA, 42 U.S.C. 10101 et seq.),
and NEPA, DOE issued DOE 2002a. DOE 2002a analyzed a proposed action under which DOE
would construct, operate, monitor, and eventually close a geologic repository at Yucca Mountain,
including shipment of spent nuclear fuel and high-level radioactive waste from 72 commercial and
five DOE sites (including naval spent nuclear fuel from the INL) to the Yucca Mountain geologic
repository. DOE evaluated the potential impacts of transporting spent nuclear fuel and high-level
radioactive waste to the geologic repository under a variety of modes, including truck and rail. The
DOE identified the mostly rail alternative as its preferred mode of transportation, both nationally
and in the state of Nevada in DOE 2002a.

The environmental impact evaluations done by the DOE in support of a geologic repository at
Yucca Mountain included the impact of disposing and transporting naval spent nuclear fuel.
Therefore, the scope of the proposed action does not include transportation of naval spent nuclear
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fuel to a geologic repository. Based on previous NEPA documentation and the scope of the
proposed action, disposal and transportation of naval spent nuclear fuel is outside the scope of this
EIS.

The DOE Office of Civilian Radioactive Waste Management submitted a License Application (LA)
for a geologic repository at Yucca Mountain, Nevada to the Nuclear Regulatory Commission in
June 2008. On March 3, 2010, the DOE filed a motion to withdraw the LA.

The DOE has stated that the proposed geologic repository at Yucca Mountain is not a workable
option for storing spent nuclear fuel and nuclear waste generated at nuclear facilities in the U.S.
As the alternative paths for spent fuel and nuclear waste are further explored in accordance with
the recommendations by the Blue Ribbon Commission on America’s Nuclear Future (BRC 2012),
the NNPP is still committed to supporting the SA 1995 and the SAA 2008 and continues to prepare
for shipment of naval spent nuclear fuel out of the state of Idaho in the 2020 timeframe. Any
subsequent actions related to a national geologic repository or interim storage facility will be
subject to their own NEPA analysis, if necessary, and are beyond the scope of this EIS. These
potential actions would not affect the actions analyzed in this EIS.

Transportation and Disposal of Waste from NRF

The waste generated from the proposed action would be similar to waste generated at NRF today.
The transportation and disposal of waste from NRF has been evaluated in several NEPA
documents specific to the type of waste being disposed. Because transportation and disposal of
waste from INL, including NRF, has been evaluated in various NEPA documents, additional
analysis is not provided in this EIS. Descriptions of these NEPA documents are provided below:

* Environmental Assessment for the Replacement Capability for Disposal of Remote-Handled
Low-Level Waste Generated at the Department of Energy’s Idaho Site (DOE 2011a)

Historically, INL has disposed of its RH LLW on-site (decision documented in ROD 1995).
However, the existing disposal area located within INL’s Radioactive Waste Management Complex
(RWMC) will undergo closure as part of the ongoing cleanup of INL. In the Environmental
Assessment (EA), the DOE proposes to provide replacement capability for disposal of RH LLW
generated at INL beginning in October 2017.

The Advanced Test Reactor (ATR) Complex, Materials and Fuels Complex (MFC), and NRF all
generate RH LLW that is currently disposed of at the RWMC. At NRF, the process for preparing
naval spent nuclear fuel assemblies involves removing non-fuel-bearing structural components,
which are RH LLW that require disposal. Filtration of water in the NRF water pools as part of
ongoing maintenance also generates RH LLW.

The proposed action described in the EA is to develop on-site replacement disposal capability at
INL, including construction of a new facility specifically designed and operated for the INL site’s RH
LLW. A Finding of No Significant Impact for this EA (DOE 2011b) determined that the selected
action would not significantly affect the quality of the human environment.

» Final Waste Management Programmatic Environmental Impact Statement for Managing
Treatment, Storage, and Disposal of Radioactive and Hazardous Waste (DOE 1997)

DOE 1997 is a nationwide study examining the environmental impacts of managing five types of
radioactive and hazardous wastes generated by past and future nuclear defense and research
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activities at a variety of sites located around the U.S. The five waste types are Mixed LLW, LLW,
Transuranic (TRU) Waste, High Level Waste, and Hazardous Waste. Each waste type has unique
physical characteristics and regulatory requirements and accordingly is managed separately. For
each waste type, facilities are needed to treat, store, and dispose of the waste.

This document examined, in an integrated fashion, not only the impacts of waste management
alternatives for each waste type but also the specific cumulative impacts from all the waste facilities
at a given site, across the DOE complex. Impacts associated with constructing and operating
treatment, storage, and disposal facilities or transporting waste were also evaluated.

In ROD 2000, DOE decided to perform minimum LLW treatment at all sites and continue, to the
extent practicable, disposal of on-site LLW at INL, Los Alamos National Laboratory in New Mexico,
Oak Ridge Reservation in Tennessee, and SRS in South Carolina. DOE further decided to
dispose of LLW at the Hanford site and Nevada Test Site (now referred to as National Nuclear
Security Site). INL and SRS were to continue to dispose of LLW generated by the NNPP.
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2.0 ALTERNATIVES

The Naval Nuclear Propulsion Program (NNPP) is proposing to recapitalize the naval spent nuclear
fuel handling capabilities of the Expended Core Facility (ECF) at the Idaho National Laboratory
(INL), as described in Section 1.2. In this Environmental Impact Statement (EIS), the NNPP
considered the environmental impacts associated with three alternatives: (1) No Action,

(2) Overhaul, and (3) New Facility. This section describes the three alternatives. Other
alternatives considered but eliminated from further analysis are discussed in Section 2.2.

2.1 Alternatives for the Recapitalization of Naval Spent Nuclear Fuel Handling Capabilities

Consistent with programmatic decisions made by the United States (U.S.) Department of Energy
(DOE) in ROD 1995, naval spent nuclear fuel would continue to be shipped by rail from shipyards
and prototypes to INL for processing. To allow the NNPP to continue to unload, transfer, prepare,
and package naval spent nuclear fuel for disposal, three alternatives were identified:

1. No Action Alternative — Maintain the naval spent nuclear fuel handling capabilities of the
ECF by continuing to use the current ECF infrastructure while performing only
preventative and corrective maintenance.

2. Overhaul Alternative — Recapitalize the naval spent nuclear fuel handling capabilities of
ECF by overhauling ECF with major refurbishment projects for the ECF infrastructure
and water pools to keep the infrastructure and water pools in safe working order and to
provide the needed long-term capabilities for transferring, preparing, and packaging
naval spent nuclear fuel.

3. New Facility Alternative — Recapitalize the naval spent nuclear fuel handling capabilities
of ECF by constructing and operating a new facility at one of two potential locations at
the Naval Reactors Facility (NRF).

Any alternative involving operation of a facility would involve eventual decontamination and
decommissioning (D&D) of that facility. However, the timing of future D&D activities for a new
facility or ECF is not known. Detailed impacts from D&D will be assessed at the end of the
operations at ECF or the proposed new facility prior to the start of such activities. When the D&D
plans are developed, they will require a separate environmental review and National Environmental
Policy Act (NEPA) document. No meaningful alternatives or analysis of impacts can be formulated
at this time since D&D will occur at an unknown time in the future. D&D is considered for
cumulative impact analysis in Chapter 5.

2.1.1 No Action Alternative

The No Action Alternative involves maintaining ECF without a change to the present course of
action or management of the facility. The current naval spent nuclear fuel handling infrastructure
at ECF would continue to be used while performing only preventative and corrective maintenance.
The No Action Alternative does not meet the purpose for the proposed action because it would not
provide the infrastructure necessary to support the naval nuclear reactor defueling and refueling
schedules required to meet the operational needs of the U.S. Navy. The No Action Alternative
does not meet the NNPP’s need because significant upgrades are necessary to the ECF
infrastructure to continue safe and environmentally responsible naval spent nuclear fuel handling
until at least 2060. As currently configured, the ECF infrastructure cannot support use of the new
M-290 shipping containers. Significant changes in configuration of the facility and spent fuel
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handling processing locations in the water pool would be required to support unloading fuel from
the new M-290 shipping containers. In addition, over the next 45 years, preventative and
corrective maintenance without significant upgrades and refurbishments may not be sufficient to
sustain the proper functioning of ECF structures, systems, and components. Upgrades and
refurbishments needed to support use of the new M-290 shipping containers and continue safe
and environmentally responsible operations would not meet the definition of the No Action
Alternative; therefore, these actions are represented by the Overhaul Alternative.

The implementation of the No Action Alternative (i.e., failure to perform upgrades and
refurbishments), in combination with the NNPP commitment to only operate in a safe and
environmentally responsible manner, may result in ECF eventually being unavailable for handling
naval spent nuclear fuel. If the NNPP naval spent nuclear fuel handling infrastructure were to
become unavailable, the inability to transfer, prepare, and package naval spent nuclear fuel could
immediately and profoundly impact the NNPP’s mission and national security needs to refuel and
defuel nuclear-powered submarines and aircraft carriers. In addition, the NNPP could not ensure
its ability to meet the requirements of the Idaho Settlement Agreement (SA 1995) and its 2008
Addendum (SAA 2008).

Since the No Action Alternative does not meet the purpose and need for the proposed action, it is
considered to be an unreasonable alternative; however, the No Action Alternative is included in the
EIS as required by Council on Environmental Quality regulations and is provided as a baseline for
comparison to other alternatives.

2.1.2 Overhaul Alternative

The Overhaul Alternative involves continuing to use the aging infrastructure at ECF, while incurring
additional costs to provide the required refurbishments and workaround actions necessary to
ensure uninterrupted aircraft carrier and submarine refuelings and defuelings. Under the Overhaul
Alternative, the NNPP would operate ECF in a safe and environmentally responsible manner by
continuing to maintain ECF while implementing major refurbishment projects for the ECF
infrastructure and water pools. This would entail:

» Short-term actions necessary to keep the infrastructure in safe working order including
regular upkeep and actions sufficient to sustain the proper functioning of structures,
systems, and components (e.g., the ongoing work currently performed in the ECF to inspect
and repair deteriorating water pool concrete coatings).

» Facility, process, and equipment reconfigurations needed for specific capabilities required
in the future. These actions involve installation of new equipment and processes, and
relocation of existing processes and equipment within the current facility to provide a new
capability (e.g., modification of the ECF and reconfiguration of the water pool as necessary
to handle M-290 shipping containers).

» Maijor refurbishment actions necessary to sustain the life of the infrastructure (e.g., to the
extent practicable, overhaul the water pools to bring them up to current design and
construction standards).

Failure to implement this overhaul in advance of infrastructure deterioration would impact the ability
of ECF to operate. Further, overhaul actions would necessitate operational interruptions for
extended periods of time.
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The scope of the Overhaul Alternative is based on several factors: (1) the age of the ECF
infrastructure; (2) acceptable service lifetimes for similar infrastructure; (3) major repair,
refurbishment, and corrective maintenance needs; and (4) the time periods in which these actions
would be needed. The overhaul actions needed to provide the required capabilities for the naval
spent nuclear fuel handling infrastructure can be separated into two general categories: ECF
infrastructure refurbishment (including ECF building structure, utilities, and service areas) and
water pool refurbishment.

ECF infrastructure refurbishment would include correcting deteriorating conditions in the ECF
building structure and supporting infrastructure due to the building’s age. Parts of the building
would be structurally reinforced, as necessary, and many supporting infrastructure systems would
be replaced over time. These systems include the steam distribution system, pressurized air
distribution system, and the potable water distribution system. As discussed in Section 4.11, a
new security boundary system would be needed to improve the protection of the facility and other
facilities on NRF.

Water pool refurbishment would include correcting deteriorating conditions. These overhaul
actions would be necessary to ensure that the water pools support long-term use by, to the extent
practicable, bringing the water pools up to current design and construction standards.
Refurbishment efforts for the water pools could include actions such as lining the water pool to
form a water-tight barrier between the water in the water pool and the concrete walls of the water
pool, and reinforcing areas of known structural degradation. The water pools would need to be
drained, decontaminated, and emptied of some equipment. This equipment would be discarded,
due to the equipment exceeding its useful service life and the excessive cost to refurbish the
equipment. As a result of the water pool overhaul, work-around actions would be required to
ensure that ECF continued to support the mission-critical work of the naval nuclear-powered fleet.

New capabilities would be added to ECF during the overhaul. The M-290 shipping containers will
be used to transport naval spent nuclear fuel to NRF beginning in 2015. To unload naval spent
nuclear fuel from an M-290 shipping container into the water pool to examine, transfer, prepare,
and package for disposal, the ECF water pools would need to be reconfigured to provide adequate
footprint to allow installation of new equipment and processes. This reconfiguration would require
additional disruption to the flow of work at ECF.

2.1.3 New Facility Alternative

Under the New Facility Alternative, the NNPP would acquire capital assets to recapitalize the naval
spent nuclear fuel handling capabilities. While a new facility requires new process and
infrastructure assets, the design could leverage use of the newer, existing ECF support facilities
(Overpack Storage Building (OSB), Overpack Storage Expansions (OSEs), and the Cask Shipping
and Receiving Facility (CSRF)) and would leverage use of newer equipment designs. The facility
would also be designed with the flexibility to integrate future identified mission needs.

A new facility would include all current naval spent nuclear fuel handling operations conducted at
ECF. In addition, it would include the capability to unload naval spent nuclear fuel from M-290
shipping containers in the water pool and to handle aircraft carrier spent nuclear fuel assemblies
without prior disassembly for preparation and packaging for disposal. Such capability does not
currently exist within the ECF water pools, mainly due to insufficient available footprint in areas of
the water pool with the required depth of water. The New Facility Alternative would also include a
new security boundary system to protect the new facility and other facilities on NRF from threats,
as discussed in Section 4.11.
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As described in Section 2.3, the NNPP would continue to operate ECF during new facility
construction, during a transition period, and after the new facility is operational for examination
work. To keep the ECF infrastructure in safe working order during these time periods, some limited
upgrades and refurbishments may be necessary. Details are not currently available regarding
which specific actions will be taken; therefore, they are not explicitly analyzed as part of the New
Facility Alternative. However, the environmental impacts from these upgrades and refurbishments
are considered to be bounded by the environmental impacts described for the Refurbishment
Period of the Overhaul Alternative in Chapter 4.

Facility Locations

All of the sites being considered for construction of the New Facility Alternative are located on NRF
property.

Originally, nine plausible locations were defined for a new facility at NRF (Figure 2.1-1). These
locations were screened further, based on the defined needs of a new facility. The facility:

* Must have minimal impacts from a flood.

* Must not be located where construction or operation would prevent the handling and
examination of naval spent nuclear fuel in existing facilities.

» Must not be located in an area that causes inefficient operations that would result in an
inability to meet the required capacity for refueling or defueling of naval nuclear-powered
ships.

» Must be within a radial distance around NRF of 945 meters (3100 feet) to remain within the
maximum cost ceiling.

Industrial Waste Ditch
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Basall Rock f 1
Quicrapping T Y.

| Location 9

. ATW Rail Spur

Note: Location 9 represents all of the areas outside a 945 meters (3100 feet) radius of ECF

Figure 2.1-1: Plausible Locations at NRF for a New Facility
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Three of the nine locations (Locations 1, 5, 9) were eliminated due primarily to lack of available
space and potential for impact on existing operations. Figure 2.1-2 shows the six potential
locations that remained for further evaluation.

Some existing NRF naval spent nuclear fuel handling infrastructure could continue to be used
following the construction of a new facility. The installation of supporting infrastructure is a critical
element in the construction of a new facility. The design must account for the demolition,
abandonment, and rerouting of existing utilities and support structures, systems, and components
to support the placement of a new facility. Construction site planning must account for rail line and
roadway access to new and existing facilities during and post-construction. Each plausible site is
unique with both desirable and undesirable elements that affect its suitability as a construction and
operational facility site. Therefore, additional screening of the six potential remaining locations was
performed based on the following criteria:

» Implement effective facility layout principles and provide flexibility for potential expansion of
the facility to incorporate changing mission needs.

» Provide ample free space for a construction area and maximize ability to accommodate
potential examination recapitalization plans, such as a new facility.

* Minimize the impact to historical, cultural, and Native American resources.

* Minimize infrastructure costs.

* Maximize use of existing facility assets.

* Minimize rock removal during construction to minimize costs.

» Avoid or minimize work in areas subject to Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) controls and requirements to minimize
environmental impact.

» Reduce the risk of delays during construction.

» Minimize conflicts with other NRF facilities and infrastructure (e.g., warehouses, monitoring
wells, roads, and overhead power lines).
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Figure 2.1-2: New Facility Locations Remaining After Initial Screening

During this evaluation, Location 3 and adjacent Location 4 were combined to take advantage of the
lack of physical barrier between them; individually, each location had inadequate space for the
project. This combined Location 3/4 and the four remaining locations were evaluated using the
criteria described above. This analysis eliminated three additional locations (Locations 2, 7, and 8)
leaving two alternative locations at NRF for further evaluation in this EIS: Location 3/4 and

Location 6.

The borders of Location 3/4 are defined by the CSRF rail spur, existing NRF facilities, and
CERCLA sites. Institutional controls determined to no longer be necessary have been removed for
the CERCLA site located west of Location 3/4 (Section 3.3). Location 3/4 has the deepest soils of
the locations screened. There are cultural resources located within the temporary disturbance

area at Location 3/4 as described in Section 4.8.

Location 6 encompasses the area between the A1W rail spur, which connects to ECF; the
southwest border of the NRF perimeter fence; and the S5G rail spur. Two monitoring wells and
overhead power lines run diagonally through the northwest corner. A CERCLA site exists in the
northeast corner of this location. However, institutional controls determined to no longer be
necessary have been removed for this CERCLA site (Section 3.3). There are cultural resources
located within the temporary disturbance area at Location 6 as described in Section 4.8.
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Use of Existing Assets

Existing assets (the CSRF, the Spent Fuel Packaging Facility (SFPF), the OSB, and the OSEs
(Figure 1.1-3)), were considered for use as part of the New Facility Alternative. Location 3/4 is in
closer proximity to existing facilities providing a better interface with those facilities, which could
minimize costs and reduce the risk to the schedule.

Conceptual Facility Description

At this time in project development, the design of the new facility is conceptual, and the facility
design is subject to change until plans are final. However, the facility concept can be defined by
key attributes.

* Naval spent nuclear fuel handling system attributes:

o Water pool operations for naval spent nuclear fuel temporary wet storage, initial
examinations, preparations for disposal, and loading of waste

o0 Independent M-140 and M-290 shipping container receipt processes (receipt,
preparation for unloading, unloading, maintenance, and shipping container return)

o Dry operations for loading naval spent nuclear fuel canisters for temporary dry
storage and disposal

o0 Equipment and systems necessary to support production periods and optimal
processing goals

0 Redundant systems to avoid a single point failure

* Facility attributes:

o Incorporate infrastructure (e.g., rail tie-ins, roadways, utility connections) and
integrate support facilities (e.g., offices, warehouses, training areas, mechanical and
tool rooms)

o Allow interface with or expansion into a potential facility for future examination
recapitalization plans

The conceptual facility (Figure 2.1-3) would be made of steel with concrete footings and floors.
The facility would have a footprint of approximately 23,200 square meters (250,000 square feet).
The height of the facility would range from approximately 5 meters (16 feet) to 33 meters

(107 feet); it would be comprised of the following specific purpose areas:

* M-290 shipping container unloading area

* M-140 shipping container unloading area

* Water pool processing area

* Waste handling area

» Naval spent nuclear fuel canister/overpack loading area
» Operational support area

* Warehouse

* Mechanical room/tool rooms

» Control points

The water pool processing area would contain water pools with a footprint of approximately 2900
square meters (30,000 square feet). The conceptual design of the water pool includes areas with
depths that range between approximately 7.3 meters (24 feet) and 15 meters (50 feet). The water
pools would contain approximately 550 ports to accommodate naval spent nuclear fuel from M-140
and M-290 shipping containers.
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The water pools would be designed to be water-tight, and a leak test would be performed prior to
start of operations. The design would facilitate the ability to detect and locate a leak. The water
pool processing area water-tight barrier would be designed to facilitate the repair of leaks that may
develop over its lifetime.

Conceptual Facility Layouts
The conceptual facility layout differs slightly between Location 3/4 and Location 6.

At Location 3/4 the OSB and OSEs would be used for concrete overpack fabrication and storage,
and the CSRF would be used for loading M-290 shipping containers for shipments to an interim
storage facility or a geologic repository (Figure 2.1-4). The layout of the new facility features two
parallel pools, each with its own overhead crane runway. One pool is used to process naval spent
nuclear fuel from M-290 shipping containers and the other is used to process naval spent nuclear
fuel from M-140 shipping containers. The pools are connected with one transfer canal. Both of the
shipping container unloading processes start on the south side where the rail cars enter the facility
on parallel tracks and are processed to the north. Several cranes would be used to assist with
unloading the shipping containers, water pool operations, and dry storage operations.

OVERPACK
STORAGE
BUILDINES

PROPOSED NEW FACILITY

Figure 2.1-3: Conceptual New Facility at Location 3/4
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At Location 6 (Figure 2.1-5), no existing facility assets are available for incorporation into the new
facility. Therefore, all required naval spent nuclear fuel handling capabilities are included in the
conceptual facility layout, including overpack fabrication, overpack storage, and loading of M-290
shipping containers for shipments to an interim storage facility or geologic repository. Two
additional specific purpose areas would be needed for loading the M-290 shipping container and
overpack storage, increasing the footprint by approximately 4650 square meters (50,000 square
feet) compared to the footprint of the New Facility at Location 3/4.

A north-south orientation would allow the new facility to be located in the narrower northern section
of Location 6, while maintaining space around the facility for rail spur and road access, as well as
future expansion. Rail spur access would be provided for M-140 and M-290 shipping container
unloading by connecting to the mainline coming into NRF. The shipping container loading area
would be connected to the S5G rail spur from the south.
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Figure 2.1-5: Conceptual New Facility Layout at Location 6




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

2.2 Alternatives Evaluated but Eliminated From Further Analysis

In addition to those alternatives identified, other siting locations for a new facility on the INL were
evaluated. An alternate naval spent nuclear fuel handling process was also considered but
eliminated from analysis. Further details are provided below.

Siting Locations

In accordance with DOE 1995, ROD 1995, ROD 1996, SA 1995, and SAA 2008, the NNPP would
continue to handle (transfer, prepare, and package) and examine naval spent nuclear fuel at INL
for the foreseeable future.

Potential sites on INL for new facilities were initially screened based on four criteria. The site:

» Must not be located near a fault where there has been ground movement at or near the
ground surface at least once in the last 35,000 years or movement of a recurring nature
within the past 500,000 years.

* Must be located where there would be minimal impacts from a flood.

* Must not be located in a wetland.

« Must not preclude reliable and cost-effective operations to transfer, prepare, examine, and
package naval spent nuclear fuel to support fleet needs.

Figure 2.2-1 shows the areas on the INL which met these four criteria for the new facility. Two
existing developed work areas at the INL were identified as candidate sites for a new facility (Idaho
Nuclear Technology and Engineering Center (INTEC), and NRF) along with acceptable
undeveloped areas at the INL (shown in green on Figure 2.2-1).

Although the initial screening did not eliminate the option of developing a new work area, it did
reduce the amount of area within INL that is considered acceptable as a siting location to
approximately 3 percent of the total INL land area.

Additional screening criteria were used to further evaluate the remaining sites and INL locations.
These criteria included:

* Minimize radiation levels within the site boundary.

* Minimize radiation exposure to the public.

* Minimize the impact from earthquakes.

* Minimize the impact from flooding.

» Minimize the risk of releasing radioactive materials to the aquifer.

* Minimize the need for engineered safety provisions.

* Minimize the impact upon natural resources.

* Minimize the impact to historical, Native American, and cultural resources.

» Maximize accessibility to required services (emergency provisions, utilities, transportation).
» Maximize effective utilization of assets consistent with corporate planning.

* Minimize the difficulty in providing clear regulatory boundaries.

* Minimize the effort needed to protect NNPP classified information and nuclear materials.
* Minimize the risk of compromising state agreements.

* Minimize the risk of overrunning schedule.

* Minimize the risk of overrunning budget.

* Maximize supporting long-term operations.
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Figure 2.2-1: Acceptable Areas on INL for the New Facility Alternative

The following conclusions were reached from this evaluation:

* Recapitalizing by building new facilities at an existing INL work area would be more
favorable than using existing radiological facilities. Stringent program standards controlling
the spread of contamination and limiting radiation exposures to workers make
refurbishment of existing radiological facilities less desirable.

* Recapitalizing by building new facilities at an existing INL work area would be more
favorable than developing new facilities at a new INL work area, because use could be
made of existing support infrastructure (e.g., existing roads; railway lines and sidings; utility
systems; site maintenance facilities; office buildings; and cafeterias) reducing the
environmental impacts compared to building new facilities at a new area. The high cost
and environmental impact of including all support infrastructures eliminated new INL work
area alternatives from further evaluation.

* INTEC would not offer any advantages over the other alternatives as a site for a new
facility, since it: (1) has limited railway sidings, (2) is similar to NRF in distance to aquifer
and flood plains, (3) would require additional transfer of radioactive material for examination
and testing, and (4) has more significant historic levels of site contamination.

At the end of this evaluation, the preferred location on INL for a new facility was NRF.
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Naval Spent Nuclear Fuel Handling Process Alternative

The new facility and overall process as evaluated would involve both water pool operation and dry
operations. The overall process as evaluated would be similar to the existing, well-tested, naval
spent nuclear fuel process currently used in ECF. The process as evaluated would utilize water
pool operations for preliminary inspections, assembly processing, and loading of naval spent
nuclear fuel canisters, and would utilize a dry process after loading the naval spent nuclear fuel
canister.

Although minor changes to streamline the current naval spent nuclear fuel handling process in a
new facility would be incorporated, the basic process would remain the same as for ECF. An
alternative process for the new facility was considered and eliminated from further consideration.
The alternative process would have been very different from the current process and shielding
technology, involving mostly a dry environment, except for resizing naval spent nuclear fuel
assemblies in a water pool. The alternative process would utilize High-Efficiency Particulate
Air-ventilated shielded cells (thick concrete walls, floors, and ceiling (stainless steel-lined) with
leaded glass viewing/operating gallery windows) for dry operations of naval spent nuclear fuel
assembly storage and basket loading. Shielded transfer containers and transition shields would be
the shielding technology for the dry operations of shipping container unloading and naval spent
nuclear fuel canister loading. Combinations of containments, ventilation, transfer container
features, and the use of water/moisture would be the radiological controls technology for these dry
operations.

The alternative process offered the potential for a smaller water pool footprint and a shorter
duration of naval spent nuclear fuel in a water pool for preparation operations. However, the
alternative process had several significant design challenges (e.g., radiological concerns
associated with maintenance of contaminated equipment located in a shielded cell) and involved
technologies that have not yet been proven effective on the scale necessary for use on naval spent
nuclear fuel. Although considered a potentially viable alternative, the alternate process was
eliminated from further consideration because of the significant technical effort and cost associated
with scaling the process to a production level.

2.3 Timeline and Duration

The following timeframes and durations were used when evaluating impacts related to the
No Action Alternative, the Overhaul Alternative, and the New Facility Alternative.

No Action Alternative

The time period evaluated for the No Action Alternative is 45 years. The No Action Alternative
descriptions in Chapter 4 provide a baseline against which impacts from the Overhaul Alternative
and New Facility Alternative can be compared. The evaluations for the No Action Alternative
cover: (1) ECF operations with preventative and corrective maintenance sufficient to sustain the
proper functioning of ECF structures, systems, and components, and (2) the potential for ECF
operations to cease if preventative and corrective maintenance are no longer sufficient to sustain
the proper functioning of ECF structures, systems, and components.

Overhaul Alternative

The time period evaluated for the Overhaul Alternative is 45 years.
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Refurbishment Period

For the Overhaul Alternative, refurbishment activities would begin upon publication of the
Record of Decision.

Chapter 4 addresses refurbishment activities for the Overhaul Alternative that would take
place in parallel with ECF operations for the majority of the Overhaul Alternative time
period. The first 33 years of the 45 years (i.e., the refurbishment period) would include
refurbishment activities and operations in parallel. During certain refurbishment phases,
operations could be limited due to the nature of the refurbishment activities (e.g., operations
would not continue in water pools that are under repair). Although there would be fewer
impacts at times over the 33-year refurbishment period from a reduction in operations, most
of the evaluations in Chapter 4 do not consider these reductions and are therefore
conservative.

Post-Refurbishment Operational Period

Chapter 4 addresses the 12 years where only operational activities would take place (i.e.,
post-refurbishment operational period) in ECF.

New Facility Alternative
The time period evaluated for the New Facility Alternative is 45 years.

Construction Period

Under the current budget and funding levels for the New Facility Alternative, it is anticipated
that construction activities would occur over approximately a 3-year period.

Construction of the New Facility Alternative will occur in parallel with ECF operations. The
impacts from construction activities of the New Facility Alternative are presented in
Chapter 4 in terms of increases to the baseline established in Chapter 3. The combined
impacts of ECF operations and construction activities are also provided where the impact
evaluation is capacity-dependent.

An approximate 2-year period would follow the construction of the New Facility Alternative
when new equipment is installed, tested, and training is provided to qualify the operations
workforce. This period of time is not explicitly analyzed and is bounded by the evaluation of
impacts for the transition period for the New Facility Alternative described below.

Transition Period

Operations for the New Facility Alternative would overlap with current ECF operations. As
described in Chapter 1, operations occur in ECF to support naval spent nuclear fuel
examinations and naval spent nuclear fuel handling operations. For a period of time after
the new facility is built, all ECF operations (exams and naval spent nuclear fuel handling)
would continue. Eventually, the naval spent nuclear fuel handling operations would be fully
transitioned from ECF to the new facility. The bounding time period when ECF continues
full operations in parallel with new facility operations is explicitly evaluated in Chapter 4 as
the transition period.
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The timeframe of the transition period is dependent on several variables including the
schedule of when naval spent nuclear fuel arrives from shipyards and prototypes and the
rate of naval spent nuclear fuel handling operations in ECF. Current estimates show that
the overlap in naval spent nuclear fuel handling operations in ECF and the new facility
would last approximately 5 years. Earlier estimates have been as high as 12 years. The
duration of the transition period does not impact the Chapter 4 evaluations because the
impacts are provided on an annual basis.

New Facility Operational Period

Full operations for the New Facility Alternative would be expected to begin in the early
2020s. The facility, related structures, and support systems would be designed for a life of
at least 40 years with normal maintenance, repair, and replacement. Therefore, operations
for the New Facility Alternative would be expected to continue for at least 40 years.

Once all naval spent nuclear fuel handling operations transition from ECF into the new
facility, ECF would continue to operate to support examinations. The duration of time that
ECF would operate to support examinations is currently unknown and will be the subject of
separate NEPA actions.

2.4 Baseline Operational Characteristics

Table 2.4-1 provides characteristics of current ECF operations derived from Chapter 3.

Table 2.4-1: Current Operational Characteristics

Resource/Material Category Current Characteristics

Land Use NREF is located in Butte County. The developed area of NRF
consists of 34 hectares (84 acres).

Water Use NRF average annual water use is approximately 140 million
liters (37 million gallons). This is approximately 0.3 percent of
the Federal Reserved Water Right for INL.

Non-Radiological Liquid Effluent | The NRF Industrial Waste Ditch (WD) wastewater reuse permit
requires certain non-radiological parameters to be monitored
and stipulates the monitoring frequency. The monitoring data
show no appreciable concentrations of heavy metals and
varying levels of non-hazardous salts. The wastewater reuse
permit has primary constituent standards for total nitrogen and
total suspended solids. These standards were not exceeded in
the IWD effluent based on 5 years of data. A permit is not
required for the sewage lagoons; however, the retired sewage
lagoons were monitored for the same parameters and on the
same frequency as the IWD as a best management practice.
The constituents released from NRF are not in concentrations
that are harmful to the environment.
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Table 2.4-1: Current Operational Characteristics (cont.)

Resource/Material Category

Current Characteristics

Radiological Liquid Effluent

NRF does not discharge radiological liquid effluent to the
environment. NRF operates a water reuse system in
association with the operation of ECF whereby liquids containing
radioactivity are collected, processed, and reused rather than
discharged to the environment. NRF monitors liquid effluent into
the IWD and the active sewage lagoons for radiological
parameters on a quarterly basis as a best management practice.

Non-Radiological Air Emissions

Criteria Pollutants

The National Ambient Air Quality Standards set maximum levels
of air pollutants in ambient air deemed to provide protection for
human health and welfare. Limits have been established for six
criteria pollutants: sulfur dioxide, nitrogen dioxide, particulate
matter, carbon monoxide, lead, and ozone. INL as whole,
including NRF, is designated as “attainment,” “better than
national standards,” or “unclassifiable/attainment,” depending on
the criteria pollutant being considered. The modeling results for
INL (including NRF) criteria pollutant concentrations for ambient
air show that the standards are met for all pollutants and
averaging times at INL and Craters of the Moon National
Monument public receptor locations.

Greenhouse Gases (GHGs)

GHG emissions are reported as Scope 1, Scope 2, and Scope
3. Scope 1 are direct emissions from production of electricity,
heat, cooling, or steam; mobile combustion sources (e.g.,
automobiles, ships, and aircraft); fugitive emissions within an
agency’s organizational boundary; and process emissions from
laboratory activities. Scope 2 emissions are indirect or shared
emissions associated with consumption of purchased or
acquired electricity, steam, heating, or cooling. Scope 3
emissions include all other indirect emissions not included in
Scope 2 (e.g., business air/ground travel, employee commuting,
contracted solid waste disposal, contracted wastewater
treatment, subcontractor emissions, and transmission and
distribution losses associated with purchased electricity).

The NRF Fiscal Year (FY) 2012 inventory of GHGs totaled
15,400 metric tons (17,000 U.S. tons) of carbon dioxide
equivalent (MT CO.e). The total inventory is broken into Scope
1, Scope 2, and Scope 3 emissions. The NRF FY 2012
inventory of Scope 1 emissions was 4800 MT CO.e (5300 U.S.
tons). The NRF FY 2012 inventory of Scope 2 emissions was
8100 MT COye (8900 U.S. tons). The NRF FY 2012 inventory of
Scope 3 emissions was 2500 MT CO.e (2800 U.S. tons).
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Table 2.4-1: Current Operational Characteristics (cont.)

Resource/Material Category

Current Characteristics

Climate Change

INL and NRF are negligible contributors to GHG emissions on a
state, and nationwide level and therefore negligible contributors
to global climate change. The INL is located on the Eastern
Snake River Plain which lies within the Great Basin Desert. The
Great Basin Desert has warmed by 0.3 to 0.6 degrees Celsius
(0.54 to 1.08 degrees Fahrenheit) in the last 100 years.
Observed changes associated with global climate change within
the Great Basin Desert include onset of early snowmelt, drought,
and increase in wildfire frequency and intensity.

Visibility

The modeling results for INL (including NRF) indicate that
visibility is not impaired by INL emissions since all visibility
parameters are below threshold levels.

Prevention of Significant
Deterioration (PSD)

The area surrounding INL is classified as Federal Class Il, an
area with reasonable or moderately good air quality while still
allowing moderate industrial growth. Craters of the Moon
National Monument, Grand Teton National Park, and
Yellowstone National Park are classified as Federal Class |
areas. PSD increments are established for Class | and Class |l
areas. Atmospheric dispersion modeling for PSD air pollutant
concentrations at INL public receptor locations and Federal
Class | areas done cumulatively for all INL facilities (including
NRF) shows that all pollutants are within the increases allowed
under the PSD program and do not contribute to a deterioration
in air quality.

Toxic Air Pollutants

Atmospheric dispersion modeling for toxic air pollutant
concentrations at INL public receptor locations done
cumulatively for all INL facilities (including NRF) shows that
Idaho Administrative Procedures Act standards are met for all
pollutants and averaging times, indicating concentrations do not
injure or unreasonably affect human or animal life or vegetation.

Radiological Air Emissions

The majority of the radiological air emissions at NRF are from
activities at ECF such as unloading naval spent nuclear fuel
from shipping containers, loading naval spent nuclear fuel
canisters for temporary dry storage, water pools where naval
spent nuclear fuel is processed and stored, and shielded cells
where test specimen and naval spent nuclear fuel examinations
are performed. In 2009, NRF radiological air emissions were
approximately 0.95 Curies. In 2009, NRF operations accounted
for approximately 0.02 percent of the total radiological air
emissions from INL.
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Table 2.4-1: Current Operational Characteristics (cont.)

Resource/Material Category

Current Characteristics

Noise

Noise at NRF is not transmitted at detectable levels off-site since
the closest site boundary is 10.5 kilometers (6.5 miles) from the
center point at NRF and the closest member of the public (a
residence that is occupied year round) is located 13.7 kilometers
(8.5 miles) from NRF.

Workforce

Approximately 1370 people work at NRF.

Electricity Use

The peak electrical demand at NRF is approximately
6 megawatts.

Fuel Use

NRF uses fuel oil for its three fuel oil-fired boilers. Fuel oil usage
at NRF is approximately 2,280,000 liters (603,000 gallons)
annually. NRF uses approximately 42,000 liters (11,000
gallons) per year of diesel fuel for emergency diesel generators
and miscellaneous combustion sources. NRF uses
approximately 5300 liters per year (1400 gallons per year) of
gasoline on miscellaneous combustion sources.

Occupational Radiation
Exposure

The average exposure per person monitored since 1979 is
about 0.0006 Sievert (0.06 rem) per year for NRF personnel.
This dose is approximately one-sixth the average annual
exposure to a member of the population in the U.S. from natural
background radiation, less than one-fourth the average annual
exposure to a member of the population in the U.S. from
common diagnostic medical x-ray procedures, and less than the
difference in the annual exposure due to natural background
radiation between Denver, Colorado and Washington, D.C.
Decreases in annual radiation exposure have been achieved as
a result of continuing efforts to reduce radiation exposures to the
minimum practicable.

2010 exposure data for individuals involved in naval spent
nuclear fuel handling operations shows the highest average
annual exposure of 0.00018 Sievert (0.018 rem) was obtained
by technicians who unload shipping containers. These
exposures are even lower than the running average for which
perspective is provided above.
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Table 2.4-1: Current Operational Characteristics (cont.)

Resource/Material Category

Current Characteristics

Waste Generation and Shipments

High-Level Radioactive Waste

NRF does not currently generate any high-level radioactive
waste.

Transuranic Waste

NRF does not currently generate any transuranic waste from
naval spent nuclear fuel handling operations.

Solid Low-Level Radioactive
Waste (LLW)

Operations at ECF result in generation of solid LLW primarily
consisting of filters, resin, contaminated components, pieces of
insulation, rags, sheet plastic, paper, and filter paper and towels
resulting from radiochemistry and radiation monitoring
operations.

The annual average of LLW waste generated at NRF is

740 cubic meters (960 cubic yards) from routine activities and
1200 cubic meters (1600 cubic yards) from decontamination and
decommissioning (D&D) activities.

There are 38 shipments of LLW from NRF annually.

Toxic Substances Control Act
(TSCA) Waste

TSCA waste at NRF includes waste containing polychlorinated
biphenyls (PCBs).

The annual average of TSCA waste generated at NRF is

1.6 metric tons (1.8 U.S. tons). The annual average of low-level
radioactive TSCA waste generated at NRF is 10.3 metric tons
(11.4 U.S. tons).

There are 12 shipments of low-level radioactive TSCA waste
from NRF annually. Non-radioactive TSCA waste is included
with the 12 annual shipments of hazardous waste described
below.

Mixed Low-Level Radioactive
Waste (MLLW) and TSCA
MLLW

NRF generates a small amount of MLLW and TSCA MLLW,
primarily from D&D activities at ECF.

The annual average of MLLW and TSCA MLLW generated at
NRF is 20 cubic meters (26 cubic yards).

There are 12 shipments of MLLW (including TSCA MLLW) from
NRF annually.
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Table 2.4-1: Current Operational Characteristics (cont.)

Resource/Material Category Current Characteristics
Resource Conservation and The annual average of RCRA hazardous waste generated at
Recovery Act (RCRA) NRF is 1.4 metric tons (3.0 cubic meters) from routine activities
Hazardous Waste and 1.5 metric tons (2.6 cubic meters) from D&D activities. The

weight to volume conversions are impacted by shipping
frequencies and container sizes.

There are 12 shipments of RCRA hazardous waste (which
include non-radioactive TSCA waste, as applicable) from NRF
annually.

Non-Hazardous Waste At NRF, non-hazardous waste generally consists of routine
waste generated by personnel on-site. As much as possible,
recyclable materials are segregated from the solid waste stream
in accordance with waste minimization and pollution prevention
protocols.

The annual average of non-hazardous solid waste generated at
NRF is 4600 cubic meters (6000 cubic yards) from routine
activities and 2500 cubic meters (3300 cubic yards) from D&D
activities.

There are 52 shipments of non-hazardous waste from NRF
annually.

2.5 Basis for Analysis

Chapter 4 of this EIS presents an evaluation of the environmental impacts of the alternatives.
Unless otherwise noted, there would be no changes to the existing naval spent nuclear fuel
handling processes used in ECF associated with the proposed action.

Refurbishment activities and new facility design are conceptual in nature. Therefore, they are not
described in detail in this EIS. However, for the purpose of environmental impact analysis,
conservative assumptions are used. Thus, the impacts from the implementation of the proposed
action would likely be less than those analyzed in this EIS.

Estimates associated with the number of personnel at NRF affect many resource evaluations in
Chapter 4. In most cases, the change in number of naval spent nuclear fuel handling workers due
to the proposed action is used in impact evaluations. However, the total change in the number of
NRF personnel during the time periods evaluated for each alternative is provided for use in system
capacity impact evaluations (e.g., in Section 4.4). Although these labor estimates are described in
Section 4.10, they are repeated here to aid in the comparison of impacts provided in Section 2.6.

Employment impacts are estimated by evaluating both the direct and indirect impacts. Direct

impacts are jobs and income that result directly from the proposed action (e.g., creation of a
construction job).
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Indirect impacts are jobs and income created in the community as a result of the direct impacts
created by the proposed action.

While ECF operations continue under the No Action Alternative, employment would be
expected to remain at current levels. Although operations activities in the ECF would be
reduced, these reductions would be offset by increased maintenance activities. If
operations cease under the No Action Alternative, employment would decrease.

For the refurbishment period of the Overhaul Alternative, impacts associated with an
additional 180 refurbishment workers and 220 indirect jobs in the Region of Influence (ROI)
are evaluated. There would be no change to the number of naval spent nuclear fuel
handling workers during the refurbishment period. With the exception of the increase in
employment from the 180 construction jobs, NRF employment levels would be expected to
remain at current levels during the 33-year refurbishment period.

For the post-refurbishment period of the Overhaul Alternative, impacts associated with an
additional 80 naval spent nuclear fuel handling workers and 140 indirect jobs in the ROI are
evaluated. These additional naval spent nuclear fuel handling workers would be necessary
to perform work delayed during the refurbishment period. Also, NRF employment unrelated
to the proposed action is projected to decrease during this period. Therefore, the total
increase in NRF employment during the post-refurbishment operational period would be
approximately 50 workers.

For the construction period of the New Facility Alternative, impacts associated with an
additional 360 direct construction jobs and 450 indirect jobs in the ROI are evaluated. Also,
NRF employment unrelated to the proposed action is projected to increase during this
period. Therefore, the total increase in NRF employment during the construction period
would be approximately 420 workers.

For the transition period of the New Facility Alternative, impacts associated with an
additional 60 naval spent nuclear fuel handling workers and 110 indirect jobs in the ROl are
evaluated. The additional naval spent nuclear fuel handling workers would be necessary
due to parallel operations in ECF and the new facility. Also, NRF employment unrelated to
the proposed action is projected to decrease during the transition period. Therefore, the
total increase in NRF employment during this time-period would be approximately 45
workers.

For the new facility operational period, impacts associated with 60 fewer naval spent
nuclear fuel handling workers and 100 indirect jobs in the ROI are evaluated. The decrease
in number of naval spent nuclear fuel handling workers reflects the efficiency gains in the
new facility. Also, NRF employment that is unrelated to the proposed action is projected to
decrease during this time-period. Therefore, the total decrease in NRF employment for the
operational period would be approximately 110 workers.

2.6 Comparison of Alternatives

This section provides a comparison of environmental impacts and costs associated with the
alternatives evaluated in this EIS. Table 2.6-1 compares the environmental impacts of the
alternatives, summarizing the evaluations provided in Chapter 4 for each resource area. Section
2.6.1 summarizes the reasons for the differences between environmental impacts of the
alternatives provided in Table 2.6-1. Additional detail on the impact evaluation for each time period
of each alternative is provided in Chapter 4. As demonstrated in Chapter 4, there are very few
differences in impacts between a new facility at Location 3/4 and a new facility at Location 6.
Therefore, Table 2.6-1 and Section 2.6.1 only discuss the locations where relevant.
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With the following exceptions, there are no environmental impacts associated with any of the
alternatives, or the impacts are negligible or small:

» For the No Action Alternative, there would be large and profound impacts to naval spent
nuclear fuel management and national security needs.

o While ECF operations continue, management of M-290 shipping containers and
work stoppages would affect fleet performance and the ability to manage naval
spent nuclear fuel in accordance with SA 1995 and SAA 2008.

o If ECF operations cease, the NNPP would eventually be unable to defuel and refuel
submarines, leading to the inability of the nuclear-powered ships or their
nuclear-trained naval personnel to be deployed or redeployed into fleet operations.
Additionally, the NNPP would be unable to meet the requirements of SA 1995 and
SAA 2008.

» For the refurbishment period of the Overhaul Alternative, there would be moderate impacts
on naval spent nuclear fuel management from temporary work stoppages; however, the
facility would be operated to minimize the impact on the NNPP’s ability to meet its mission.

» For the New Facility Alternative, there would be beneficial impacts on naval spent nuclear
fuel management once the new facility is fully operational because of increased process
efficiencies.

» For the No Action Alternative, the refurbishment period of the Overhaul Alternative, and the
construction and transition period of the New Facility Alternative, the impact from seismic
hazards to ECF, without additional refurbishment or upgrades, would be moderate from the
continued degradation of the facility over time.

* For the New Facility Alternative, electrical energy consumption impacts would be moderate
in the transition period and the new facility operational period.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Land Use Impacts

Land Use

There would be no impact
on land use since no land
would be disturbed.

Refurbishment Period:
There would be small
impacts on land use from
the disturbance of
approximately 20 hectares
(50 acres) of which 2
hectares (4 acres) would
remain developed for the
new security boundary
system.

Post-Refurbishment
Operational Period:
There would be no impact
on land use since no land
would be disturbed.

Construction Period:
There would be small
impacts on land use from
land disturbance of up to
60 hectares (150 acres) of
which 16 hectares

(40 acres) would remain
permanently developed
for facilities and
infrastructure.

Transition Period:

There would be no impact
on land use since no land
would be disturbed.

New Facility Operational
Period:

There would be no impact
on land use since no land
would be disturbed.

Transportation Impacts

Naval Spent Nuclear
Fuel Shipments

There would be negligible impacts from shipments of naval spent nuclear fuel since

shipments are infrequent.

Infrastructure

There would be no impact
on transportation
infrastructure since no
transportation
infrastructure would be
added.

Refurbishment Period:
There would be no impact
on transportation
infrastructure since no
transportation
infrastructure would be
added.

Post-Refurbishment
Operational Period:
There would be no impact
on transportation
infrastructure since no
transportation
infrastructure would be
added.

Construction Period:
There would be small
impacts on transportation
infrastructure from the
addition of temporary
gravel roadways, paved
roadways, and additional
rail line.

Transition Period:

There would be no impact
on transportation
infrastructure since no
transportation
infrastructure would be
added.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Transportation Impacts (cont.)

Infrastructure (cont.)

New Facility Operational
Period:

There would be no impact
on transportation
infrastructure since no
transportation
infrastructure would be
added.

Personnel

While ECF operations
continue, there would be
no impact from personnel
transportation since the
average daily traffic would
not increase.

If ECF operations cease,
the average daily traffic
could decrease.

Refurbishment Period:
There would be small
impacts from an average
increase in daily traffic on
U.S. Highway 20, U.S.
Highway 26, and State
Route 33 of approximately
3 percent.

Post-Refurbishment
Operational Period:
There would be a
negligible impact from an
average increase in daily
traffic on U.S. Highway
20, U.S. Highway 26, and
State Route 33 of

approximately 0.3 percent.

Construction Period:
There would be small
impacts from an average
increase in daily traffic on
U.S. Highway 20, U.S.
Highway 26, and State
Route 33 of approximately
6 percent.

Transition Period:

There would be a
negligible impact from an
average increase in daily
traffic on U.S. Highway
20, U.S. Highway 26, and
State Route 33 of
approximately 0.3 percent.

New Facility Operational
Period:

There would be negligible
beneficial impacts from an
average decrease in daily
traffic on U.S. Highway
20, U.S. Highway 26, and
State Route 33 of
approximately 0.3 percent.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Transportation Impacts (cont.)

Material Shipments

There would be no impact
from transportation of
materials since the
number of shipments
would be expected to
remain within the current
range.

Refurbishment Period:
There would be a
negligible impact on
transportation from
approximately one
additional shipment of
materials each day.

Post-Refurbishment
Operational Period:
There would be no impact
on transportation from
material shipments since
the number of shipments
would be expected to
remain within the current
range.

Construction Period:
There would be small
impacts to transportation
from approximately 50
additional shipments per
day resulting in an
increase in daily traffic on
U.S. Highway 20, U.S.
Highway 26, and State
Route 33 of approximately
less than 1 percent.

Transition Period:

There would be no impact
on transportation from
material shipments since
the number of shipments
would be expected to
remain within the current
range.

New Facility Operational
Period:

There would be no impact
on transportation from
material shipments since
the number of shipments
would be expected to
remain within the current
range.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Transportation Impacts (cont.)

Non-Hazardous
Waste, RCRA
Hazardous Waste
(including
non-radioactive
TSCA waste), and
Recyclable Material
Shipments

While ECF operations
continue, there would be
no impact from
transportation of
non-hazardous waste,
RCRA hazardous waste
(including non-radioactive
TSCA waste), and
recyclable material since
the same number of
shipments would be
required.

If ECF operations cease,
there could be a decrease
in the number of
shipments.

Refurbishment Period:
There would be no impact
from transportation of
non-hazardous waste,
RCRA hazardous waste
(including non-radioactive
TSCA waste), and
recyclable material. The
volume of waste in each
shipment would increase,
but would not exceed the
capacity of the routine
shipment.

Post-Refurbishment
Operational Period:

There would be no impact
from transportation of
non-hazardous waste,
RCRA hazardous waste
(including non-radioactive
TSCA waste), and
recyclable material. The
volume of non-hazardous
waste and recyclable
material in the shipment
would increase, but would
not exceed the capacity of
the routine shipment. The
volume of RCRA
hazardous waste would
not increase.

Construction Period:
There would be a
negligible impact from
transportation of
non-hazardous waste,
RCRA hazardous waste
(including non-radioactive
TSCA waste), and
recyclable material. For
the RCRA hazardous and
recyclable material
shipments, the volume of
waste or materials in each
shipment would increase
but would not exceed the
capacity of the routine
shipment. There would be
approximately one
additional shipment per
day of non-hazardous
solid waste.

Transition Period:

There would be no impact
from transportation of
non-hazardous waste,
RCRA hazardous waste
(including non-radioactive
TSCA waste), and
recyclable material. The
volume of non-hazardous
waste and recyclable
material would increase
but would not exceed the
capacity of the routine
shipment. The volume of
RCRA hazardous waste
would not increase.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Transportation Impacts (cont.)

Non-Hazardous
Waste, RCRA
Hazardous Waste
(including
non-radioactive
TSCA waste), and
Recyclable Material
Shipments (cont.)

New Facility Operational
Period:

There would be no impact
from transportation of
non-hazardous waste,
RCRA hazardous waste
(including non-radioactive
TSCA waste), and
recyclable material. The
volume of non-hazardous
waste and recyclable
material would decrease.
The volume of RCRA
hazardous waste would
not increase.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Transportation Impacts (cont.)

Radiological Waste
Shipments

While ECF operations
continue, there would be
no impact from
transportation of
radiological waste since
the same number of
shipments would be
required.

If ECF operations cease,
there could be a decrease
in the number of
shipments.

Refurbishment Period:
There would be no impact
from transportation of
radioactive TSCA waste
and MLLW. The volume
of radioactive TSCA waste
and MLLW in each
shipment would increase,
but would not exceed the
capacity of the routine
shipments.

There would be a
negligible impact from
transportation of
approximately one
additional shipment of
solid LLW each day.

Post-Refurbishment
Operational Period:
There would be no impact
from transportation of
radioactive TSCA waste
and MLLW, since
radioactive TSCA waste
and MLLW generation
would not increase.

There would be no impact
from transportation of
approximately six
additional solid LLW
shipments per year.

Construction Period:
There would be no impact
from transportation of
radiological waste since
radiological waste would
not be generated.

Transition Period:

There would be no impact
from transportation of
radioactive TSCA waste
and MLLW since
radioactive TSCA waste
and MLLW would not be
generated.

There would be no impact
from transportation of
approximately eight
additional solid LLW
shipments per year.

New Facility Operational
Period:

There would be no impact
from transportation of
radioactive TSCA waste
and MLLW since
radioactive TSCA waste
and MLLW would not be
generated.

There would be no impact
from transportation of
approximately eight
additional solid LLW
shipments per year.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Geological and Soil

Impacts

Use of Geologic and
Soil Resources

There would be no impact
on geologic and soil
resources since no
geologic or soil resources
would be consumed or
excavated.

Refurbishment Period:
There would be small
impacts to geologic and
soil resources from the
use of approximately
13,000 cubic meters
(17,000 cubic yards) and
the excavation of
approximately 16,000
cubic meters (21,000
cubic yards).

Post-Refurbishment
Operational Period:
There would be no impact
on geologic and soil
resources since no
geologic or soil resources
would be consumed or
excavated.

Construction Period:
There would be small
impacts to geologic and
soil resources from the
use of approximately
160,000 cubic meters
(209,000 cubic yards) and
the excavation of
approximately

406,000 cubic meters
(531,000 cubic yards), for
Location 3/4.

There would be small
impacts to geologic and
soil resources from the
use of approximately
179,000 cubic meters
(235,000 cubic yards) and
excavation of
approximately

578,000 cubic meters
(756,000 cubic yards), for
Location 6.

Transition Period:

There would be no impact
on geologic and soil
resources since no
geologic or soil resources
would be consumed or
excavated.

New Facility Operational
Period:

There would be no impact
on geologic and soil
resources since no
geologic or soil resources
would be consumed or
excavated.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Geological and Soil

Impacts (cont.)

Quality of Geologic
and Soil Resources

There would be no impact
to the quality of geologic
and soil resources since
no geologic or soil
resources would be
consumed or excavated.

Refurbishment Period:
There would be small
impacts to the quality of
geologic and soil
resources from
compaction of soil;
diminished topsoil quality
and quantity resulting from
stockpiling and erosion;
erosion and sedimentation
resulting from changes to
the terrain; slight changes
to topography resulting
from grading and
backfilling; and the
creation of temporary,
unstable slopes.

Post-Refurbishment
Operational Period:
There would be no impact
to the quality of geologic
and soil resources since
no geologic or soll
resources would be
consumed or excavated.

Construction Period:
There would be small
impacts to the quality of
geologic and soil
resources from
compaction of soil;
diminished topsoil quality
and quantity resulting from
stockpiling and erosion;
erosion and sedimentation
resulting from changes to
the terrain; slight changes
to topography resulting
from grading and
backfilling; and the
creation of temporary,
unstable slopes.

Transition Period:

There would be no impact
to the quality of geologic
and soil resources since
no geologic or soll
resources would be
consumed or excavated.

New Facility Operational
Period:

There would be no impact
to the quality of geologic
and soil resources since
no geologic or soil
resources would be
consumed or excavated.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Geological and Soil

Impacts (cont.)

Soil Contamination

There would be small
impacts from radiological
constituents in the soil if
preventive and corrective
maintenance are not
sufficient to prevent a
minor water pool leak.

Refurbishment Period:
There would be small
impacts from radiological
constituents in the soil if
preventive and corrective
maintenance are not
sufficient to prevent a
minor water pool leak.

Post-Refurbishment
Operational Period:

There would be no impact
due to the use of best
management practices for
controlling contamination.

Construction Period:
There would be no impact
due to the use of best
management practices for
controlling contamination.

Transition Period:

There would be no impact
due to the use of best
management practices for
controlling contamination.

New Facility Operational
Period:

There would be no impact
due to the use of best
management practices for
controlling contamination.

Volcanic Hazards

Based on the low probability of occurrence for volcanic hazards, the potential

impacts would be negligible.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Geological and Soil

Impacts (cont.)

Seismic Hazards

There would be moderate
impacts from seismic
hazards, without
additional refurbishment
or upgrades, from the
continued degradation of
the existing facility over
time.

Refurbishment Period:
There would be moderate
impacts from seismic
hazards until
refurbishment activities
are complete. Activities
during the refurbishment
period would improve the
building’s ability to
withstand seismic
hazards.

Post-Refurbishment
Operational Period:
There would be small
impacts from seismic
hazards since the
refurbishment actions
would ensure the ECF
structures, systems, and
components important to
safety continue to perform
under seismic loads and
gain margin to
performance in the event
of a design basis
earthquake.

Construction Period:
There would be small
impacts from seismic
hazards, without
additional refurbishment
or upgrades, from the
continued degradation of
the existing facility over
time.

Transition Period:

There would be moderate
impacts from seismic
hazards, without
additional refurbishment
or upgrades, from the
continued degradation of
the existing facility over
time.

There would be small
impacts from seismic
hazards for the new
facility since structures,
systems, and components
important to safety would
be designed to withstand
vibratory ground motions
from seismic activity.

New Facility Operational
Period:

There would be small
impacts from seismic
hazards for the new
facility since structures,
systems, and components
important to safety would
be designed to withstand
vibratory ground motions
from seismic activity.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Water Quality Impacts

Radiological Effluent

There would be no impact from radiological effluent since none would be discharged

to surface water or the Snake River Plain Aquifer (SRPA).

Waters of the U.S.

There would be no impact since wastewater or storm water would not be discharged

to waters of the U.S.

Process Wastewater
Constituents

While ECF operations
continue, there would be
no impact to water quality
from discharge of process
wastewater since no new
constituents are expected
in process wastewater
discharges; constituent
concentrations would not
change.

If ECF operations cease,
constituent concentrations
could decrease.

Refurbishment Period:
There would be no impact
to water quality from
discharge of process
wastewater since no new
constituents are expected
in process wastewater
discharges; constituent
concentrations would not
change.

Post-Refurbishment
Operational Period:
There would be no impact
to water quality from
discharge of process
wastewater since no new
constituents are expected
in process wastewater
discharges; constituent
concentrations would not
change.

Construction Period:
There would be no impact
to water quality from
discharge of process
wastewater since no new
constituents are expected
in process wastewater
discharges; constituent
concentrations would not
change.

Transition Period:
There could be small
impacts to water quality
from an increase in the
total output of
non-hazardous salts in
process wastewater
discharge.

New Facility Operational
Period:

There could be small
impacts to water quality
from an increase in the
total output of
non-hazardous salts in
process wastewater
discharge.

Storm Water
Constituents

There would be no impact to water quality from discharge of storm water since no
new constituents are expected in storm water discharges; constituent concentrations

would not change.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Water Quality Impacts (cont.)

Process Wastewater
and Storm Water
Discharge Volumes

While ECF operations
continue, there would be
no impact from discharge
to the IWD since
discharge volumes would
not change.

If ECF operations cease,
process wastewater
discharge volumes could
decrease.

Refurbishment Period:
There would be no impact
from discharge to the IWD
since discharge volumes
would not change.

Post-Refurbishment
Operational Period:

There would be no impact
from discharge to the IWD
since discharge volumes
would not change.

Construction Period:
There would be an
increase in discharge
volume to the IWD of
approximately 46 percent
from storm water
discharges; however,
there would be no impact
because total NRF
discharge to the IWD
would be within
approximately 56 percent
of the IWD permit limit.

There would be a small
impact to the amount of
water seeping into the
perched water zone at the
outfall of the IWD due to
increased volume of water
discharge.

Transition Period:

There would be an
increase in discharge
volume to the IWD of
approximately 35 percent
from process wastewater
and storm water
discharges; however,
there would be no impact
because total NRF
discharge to the IWD
would be within
approximately 52 percent
of IWD permit limit.

There would be a small
impact to the amount of
water seeping into the
perched water zone at the
outfall of the IWD due to
increased volume of water
discharge.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Water Quality Impacts (cont.)

Process Wastewater
and Storm Water
Discharge Volumes
(cont.)

New Facility Operational
Period:

There would be an
increase in discharge
volume to the IWD of
approximately 35 percent
from process wastewater
and storm water
discharges; however,
there would be no impact
because total NRF
discharge to the IWD
would be within
approximately 52 percent
of IWD permit limit.

There would be a small
impact to the amount of
water seeping into the
perched water zone at the
outfall of the IWD due to
increased volume of water
discharge.

IWD Erosion and
Sedimentation

While ECF operations
continue, there would be
no impact from discharge
to the IWD since
discharge volumes would
not change.

If ECF operations cease,
there could be a decrease
in discharge volume.

Refurbishment Period:
There would be no impact
from discharge to the IWD
since discharge volumes
would not change.

Post-Refurbishment
Operational Period:

There would be no impact
from discharge to the IWD
since discharge volumes
would not change.

Construction Period:
There would be small
impacts from increased
discharge volume.

Transition Period:
There would be small
impacts from increased
discharge volume.

New Facility Operational
Period:

There would be small
impacts from increased
discharge volume.

Sanitary Wastewater
Constituents

There would be no impact to water quality from discharge of sanitary wastewater
since no new constituents are expected in sanitary wastewater discharges;
constituent concentrations would not change.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Water Quality Impacts (cont.)

Discharge Volume to
the Active Sewage
Lagoons

While ECF operations
continue, there would be
no impact from discharge
to the active sewage
lagoons since discharge
volumes would not
change.

If ECF operations cease,
the discharge volume to
the active sewage

lagoons could decrease.

Refurbishment Period:
There would be no impact
from the increase in
annual and daily
discharge to the active
sewage lagoons of
approximately 13 percent.
The total volume of
sanitary wastewater
discharged from NRF
would be within the design
operating parameters of
the active sewage
lagoons.

Post-Refurbishment
Operational Period:
There would be no impact
from the increase in
annual and daily
discharge to the active
sewage lagoons of
approximately 4 percent.
The total volume of
sanitary wastewater
discharged from NRF
would be within the design
operating parameters of
the active sewage
lagoons.

Construction Period:
There would be no impact
from discharge to the
active sewage lagoons
since portable sanitary
systems would be used.

Transition Period:

There would be no impact
from the increase in
annual and daily
discharge to the active
sewage lagoons of
approximately 2 percent.
The total volume of
sanitary wastewater
discharged from NRF
would be within the design
operating parameters of
the active sewage
lagoons.

New Facility Operational
Period:

There would be no impact
from the decrease in
annual and daily
discharge to the active
sewage lagoons.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Water Quality Impacts (cont.)

Groundwater

There could be small
impacts to groundwater
from non-radiological
constituents since best
management practices
would continue to be used
to protect groundwater.

There would be negligible
impacts on groundwater
from radiological
constituents if preventive
and corrective
maintenance are not
sufficient to prevent a
minor water pool leak.

Refurbishment Period:
There could be small
impacts to groundwater
from non-radiological
constituents since best
management practices
would continue to be used
to protect groundwater.

There would be negligible
impacts on groundwater
from radiological
constituents if preventive
and corrective
maintenance are not
sufficient to prevent a
minor water pool leak
prior to water pool
refurbishment.

Post-Refurbishment
Operational Period:
There would be no impact
to groundwater since best
management practices
would continue to be used
to protect groundwater.

Construction Period:
There would be no impact
to groundwater since best
management practices
would continue to be used
to protect groundwater.

Transition Period:

Best management
practices will continue to
be used to protect
groundwater. However,
there could be small
impacts to groundwater
from potential increases in
non-hazardous salts in
wastewater discharges.

New Facility Operational
Period:

Best management
practices will continue to
be used to protect
groundwater. However,
there could be small
impacts to groundwater
from potential increases in
non-hazardous salts in
wastewater discharges.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Water Use Impacts

Drinking Water

There would be negligible
impacts on drinking water
sources if preventive and
corrective maintenance
are not sufficient to
prevent a minor water
pool leak.

Refurbishment Period:
There would be negligible
impacts on drinking water
sources if preventive and
corrective maintenance
are not sufficient to
prevent a minor water
pool leak prior to water
pool refurbishment.

Post-Refurbishment
Operational Period:
There would be no impact
to drinking water since
wellhead protection
measures would continue
to be used.

Construction Period:
There would be no impact
to drinking water since
wellhead protection
measures would continue
to be used.

Transition Period:

There would be no impact
to drinking water since
wellhead protection
measures would continue
to be used.

New Facility Operational
Period:

There would be no impact
to drinking water since
wellhead protection
measures would continue
to be used.

Surface Water Use

There would be no impact from use of surface water since all water is obtained from

the SRPA.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Water Use Impacts

(cont.)

Groundwater Use

While ECF operations
continue, there would be
no impact to the SRPA
from groundwater use
since volume of water use
would not change.

If ECF operations cease,
there could be a decrease
in groundwater use.

Refurbishment Period:
There would be a
negligible impact to the
SRPA from the increase
in groundwater use of
approximately 5 percent
because NRF
groundwater use would
only be approximately
0.4 percent of the Federal
Reserved Water Right for
INL.

Post-Refurbishment
Operational Period:
There would be a
negligible impact to the
SRPA from the increase
in groundwater use of
approximately 2 percent
because NRF
groundwater use would
only be approximately
0.4 percent of the Federal
Reserved Water Right for
INL.

Construction Period:
There would be a
negligible impact to the
SRPA from the increase in
groundwater use of
approximately 50 percent
because NRF
groundwater use would
only be approximately

0.6 percent of the Federal
Reserved Water Right for
INL.

Transition Period:

There would be a
negligible impact to the
SRPA from the increase in
groundwater use of
approximately 9 percent
because NRF
groundwater use would
only be approximately

0.4 percent of the Federal
Reserved Water Right for
INL.

New Facility Operational
Period:

There would be a
negligible impact to the
SRPA from the increase in
groundwater use. The
increase would be from
non-potable water use.

Vegetation Impacts

Federal/State-Listed
Species

There would be no impact to federal-listed or state-listed plant species, or
designated critical habitat, since none occurs on NRF property or on INL. There
would be no impact to rare or sensitive plant species since there are none at NRF.

Non-Radiological Air
Pollutant Emissions

There would be no impact on vegetation from non-radiological air pollutant
emissions since all air pollutant standards would be met.

Radiological Dose
Assessment from
Routine Naval Spent
Nuclear Fuel
Handling Operations

There would be no impact on vegetation from radiological releases during routine
naval spent nuclear fuel handling operations because the radionuclide
concentrations would be well below biota concentration guides.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Vegetation Impacts

(cont.)

Radiological Dose
Assessment from
Hypothetical
Accidents

There would be small impacts to vegetation from radiological releases in the event of
a hypothetical accident. Mitigation plans for biota would be considered based on the
level and extent of contamination in accordance with the graded approach

established in DOE 2002e.

Loss or Disturbance
of Vegetation

There would be no impact
from loss or disturbance
of vegetation since there
would be no land
disturbance.

Refurbishment Period:
There would be small
impacts from removal of
vegetation from
approximately 13 hectares
(33 acres) for construction
of a new security
boundary system.

Post-Refurbishment
Operational Period:
There would be no impact
from loss or disturbance
of vegetation because
there would be no land
disturbance.

Construction Period:
There would be small
impacts from removal of
vegetation; however, the
impacted plant
communities are well
represented across INL.
Approximately 55
hectares (136 acres) of
land, much of which has
been previously disturbed
and is dominated by
non-native species, would
be cleared of vegetation at
Location 3/4. Land
disturbance at Location 6
would be smaller.

There would be small
impacts to vegetation from
soil erosion and
sedimentation due to
increased storm water
runoff.

Transition Period:

There would be no impact
from loss of vegetation
because there would be
no land disturbance.
There would be small
impacts to vegetation from
soil erosion and
sedimentation due to
increased storm water
runoff.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Vegetation Impacts

(cont.)

Loss or Disturbance
of Vegetation (cont.)

New Facility Operational
Period:

There would be no impact
from loss of vegetation
because there would be
no land disturbance.
There would be small
impacts to vegetation from
soil erosion and
sedimentation due to
increased storm water
runoff.

Noxious Weeds and
Non-Native Species

There would be no impact
from noxious weeds and
non-native species since
there will be no land
disturbance.

Refurbishment Period:
There would be small
impacts from the potential
establishment of non-
native species and
noxious weeds in cleared
areas for the new security
boundary system. The
spread of noxious weeds
and non-native plants
would continue to be
minimized by best
management practices.

Post-refurbishment
Operational Period:
There would be no impact
from noxious or non-
native species since there
would be no land
disturbance.

Construction Period:
There would be small
impacts from the potential
establishment of
non-native species and
noxious weeds in cleared
areas for construction.
The spread of noxious
weeds and non-native
plants would continue to
be minimized by best
management practices.

Transition Period:

There would be no impact
from noxious weeds or
non-native species since
there would be no land
disturbance.

New Facility Operational
Period:

There would be no impact
from noxious weeds or
non-native species since
there would be no land
disturbance.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Wildlife Impacts

Federal/State-Listed
Species

There would be no impact to federal-listed or state-listed threatened or endangered
wildlife or designated critical habitat since none occur on the NRF property.

Non-Radiological Air
Pollutant Emissions

There would be no impact on wildlife from exposure to contaminants since all air
pollutant standards would be met and no changes in concentrations of arsenic, lead,
or mercury (identified as ecological risk drivers) would occur in the IWD or active

sewage lagoons.

Radiological Dose
Assessment from
Routine Naval Spent
Nuclear Fuel
Handling Operations

There would be no impact on wildlife from radiological releases during routine naval
spent nuclear fuel handling operations because the radionuclide concentrations
would be well below biota concentration guides.

Radiological Dose
Assessment from
Hypothetical
Accidents

There would be small impacts to wildlife from radiological releases in the event of a
hypothetical accident. Mitigation plans for biota would be considered based on the
level and extent of contamination in accordance with the graded approach

established in DOE 2002e.

Habitat Loss and
Fragmentation

There would be no impact
from habitat loss or
fragmentation since there
would be no land
disturbance.

Refurbishment Period:
There would be small
impacts due to habitat
loss from ground
disturbance. There would
also be small impacts
from habitat loss and
fragmentation from the
new security boundary
system.

Post- Refurbishment
Operational Period:
There would be small
impacts due to habitat
loss and fragmentation
from the new security
boundary system.

Construction Period:
There would be small
impacts due to habitat
loss and fragmentation
from ground disturbance.
There would also be small
impacts from habitat loss
and fragmentation from
the new security boundary
system.

Transition Period:

There would be small
impacts due to habitat
loss and fragmentation
from permanent facility
structures and the new
security boundary system.

New Facility Operational
Period:

There would be small
impacts due to habitat
loss and fragmentation
from permanent facility
structures and the new
security boundary system.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Wildlife Impacts (cont.)

Localized Death or
Injury

While ECF operations
continue, there would be
no impact from localized
death and injury since
there would be no
changes in activity levels.

If ECF operations cease,
there could be a decrease
in localized death and
injury due to a decrease in
activity levels.

Refurbishment Period:
There would be small
impacts from localized
death and injury from land
clearing and construction
activities associated with
the new security boundary
system for small animals.
Large animals would
avoid the area.

Post-Refurbishment
Operational Period:
There would be no impact
from localized death and
injury since there would
be no additional land
clearing or construction
activities.

Construction Period:
There would be small
impacts from localized
death and injury from land
clearing and construction
activities for small
animals. Large animals
would avoid the area.

Transition Period:

There would be no impact
from localized death and
injury since there would
be no additional land
clearing or construction
activities.

New Facility Operational
Period:

There would be no impact
from localized death and
injury since there would
be no additional land
clearing or construction
activities.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Wildlife Impacts (cont.)

Noise

While ECF operations
continue, there would be
no impact to wildlife from
noise since there would
be no change in noise
levels.

If ECF operations cease,
noise levels could
decrease.

Refurbishment Period:
There would be small
impacts to wildlife from
area avoidance due to
increased noise levels
during construction of the
new vehicle boundary
system.

Post-Refurbishment
Operational Period:
There would be no impact
to wildlife from noise
because there would be
no change in noise levels.

Construction Period:
There would be small
impacts to wildlife from
area avoidance due to
increased noise levels
during construction of the
new facility.

Transition Period:

There would be small
impacts to wildlife from
noise because impacts
from area avoidance
would be extended over a
greater area (combined
habitat around ECF and a
new facility).

New Facility Operational
Period:

There would be small
impacts to wildlife from
noise because impacts
from area avoidance
would be extended over a
greater area (combined
habitat around ECF and a
new facility).
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Non-Radiological A

ir Quality Impacts

Criteria, Toxic, and
PSD Air Pollutant
Emissions

There would be no impact
from emissions of criteria,
toxic, and PSD air
pollutants since there
would be no change in
pollutant emissions.

Refurbishment Period:
There would be a
negligible impact from
emissions of criteria air
pollutants from an
increase in workforce
traffic. Intermittent fugitive
dust and equipment
emissions from the
construction of the new
security boundary system
would have a negligible
impact on pollutant
concentrations at receptor
locations. There would be
no impact from operations
in ECF since there would
be no change in criteria,
toxic, or PSD pollutant
emissions.

Post-Refurbishment
Operational Period:
There would be a
negligible impact from an
increase in traffic
emissions. There would
be no impact from
operations in ECF since
there would be no change
in criteria, toxic, or PSD
pollutant emissions.

Construction Period:
There would be small
impacts from an increase
in criteria, toxic, and PSD
air pollutant emissions.
However, all air quality
standards would be met
for criteria, toxic, and PSD
air pollutants at INL
receptor locations. PSD
standards would be met
for Federal Class | areas.

Transition Period:

There would be negligible
impacts from an increase
in criteria, toxic, and PSD
air pollutant emissions.
All air quality standards
would be met for criteria,
toxic, and PSD air
pollutants at INL receptor
locations. PSD standards
would be met for Federal
Class | areas.

New Facility Operational
Period:

There would be negligible
impacts from an increase
in criteria, toxic, and PSD
air pollutant emissions.
All air quality standards
would be met for criteria,
toxic, and PSD air
pollutants at INL receptor
locations. PSD standards
would be met for Federal
Class | areas.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Non-Radiological A

ir Quality Impacts (cont.)

Visibility, Ozone, and
Deposition

There would be no impact
to visibility, ozone or
deposition at Federal
Class | areas since there
would be no changes to
pollutant emissions.

Refurbishment Period:
There would be no impact
to visibility, ozone or
deposition at Federal
Class | areas since there
would be no changes to
pollutant emissions.

Post-Refurbishment
Operational Period:
There would be no impact
to visibility, ozone or
deposition at Federal
Class | areas since there
would be no changes to
pollutant emissions.

Construction Period:
There would be small
impacts to visibility,
ozone, or deposition at
Federal Class | areas
since air pollutant
emissions would increase.
However, all threshold
values would be met.

Transition Period:

There would be negligible
impacts to visibility,
ozone, or deposition at
Federal Class | areas
since air pollutant
emissions would increase.
However, all threshold
values would be met.

New Facility Operational
Period:

There would be negligible
impacts to visibility,
ozone, or deposition at
Federal Class | areas
since air pollutant
emissions would increase.
However, all threshold
values would be met.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Non-Radiological A

ir Quality Impacts (cont.)

Greenhouse Gases
(GHGs)

There would be no impact
from GHG emissions
since there would be no
change in pollutant
emissions.

Refurbishment Period:
There would be negligible
impacts from small
increases in GHG
emissions primarily
associated with increased
commuting and increased
purchased electricity.

Post-Refurbishment
Operational Period:
There would be negligible
impacts from small
increases in GHG
emissions primarily
associated with increased
commuting.

Construction Period:
There would be negligible
impacts from small
increases in GHG
emissions primarily
associated with increased
commuting and on-site
operation of construction
equipment. Diesel
generators and purchased
electricity would also
contribute to GHG
emissions.

Transition Period:

There would be negligible
impacts from small
increases in GHG
emissions primarily
associated with
purchased electricity and
fuel oil-fired boilers.

New Facility Operational
Period:

There would be negligible
impacts from small
increases in GHG
emissions primarily
associated with
purchased electricity and
fuel oil-fired boilers.

Climate Change

There would be small impacts from continued climate change that could pose
threats to infrastructure and risk to worker health and safety through increased
frequency and severity of wildfires. There is also potential for persistent drought to
increase risk of power disruptions during summer months, when water shortages
could lead to decreased energy production from the region’s electricity facilities.
Increased temperatures resulting in additional cooling demands in the summer may
also contribute to power disruption. These potential vulnerabilities can be mitigated
through existing NRF safety, operations, and infrastructure planning processes.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Radiological Air Qu

ality Impacts

Radiological Pollutant
Emissions

While ECF operations
continue, there would be
no impact from
radiological emissions
since radiological
emissions could
decrease.

If ECF operations cease,
there would be a
decrease in radiological
emissions.

Refurbishment Period:
There would be no impact
from radiological
emissions since
radiological emissions
would not change.

Post-Refurbishment
Operational Period:
There would be a
negligible impact from
radiological pollutant
emissions since the total
NRF radiological
emissions would
represent less than 0.03
percent of INL emissions.

Construction Period:
There would be no impact
from radiological
emissions since
construction would not
involve any radioactive
materials or produce any
radiological emissions.

Transition Period:

There would be a
negligible impact from
radiological pollutant
emissions since the total
NRF radiological
emissions would
represent less than 0.03
percent of INL emissions.

New Facility Operational
Period:

There would be a
negligible impact from
radiological pollutant
emissions since the total
NRF radiological
emissions would
represent less than 0.03
percent of INL emissions.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Noise Impacts

Noise Levels

While ECF operations
continue, there would be
no impact to public and
sensitive receptors since
noise levels would not
change.

If ECF operations cease,
there could be a decrease
in noise levels.

Refurbishment Period:
There would be no impact
to public and sensitive
receptors from
refurbishment activity
noise levels due to the
distance of public
receptors. There would
be negligible impacts to
public and sensitive
receptors located along
U.S. Highway 20, U.S.
Highway 26, and State
Route 33 from an increase
in traffic noise.

Post-Refurbishment
Operational Period:
There would be no impact
to public and sensitive
receptors from noise
levels since noise levels
would not change.

Construction Period:
There would be no impact
to public and sensitive
receptors from
construction activity noise
levels due to the distance
of the public receptors
from NRF. There would
be negligible impacts to
public and sensitive
receptors located along
U.S. Highway 20, U.S.
Highway 26, and State
Route 33 from an
increase in traffic noise.

Transition Period:

There would be no impact
to public and sensitive
receptors since noise
levels would not change.

New Facility Operational
Period:

There would be no impact
to public and sensitive
receptors since noise
levels would not change.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Cultural Resource Impacts

Cultural Resources

There would be no impact
to cultural resources since
no land would be
disturbed.

Refurbishment Period:
There would be no impact
to cultural resources since
there are no cultural
resources or historic
properties located in the
disturbance area.

Post-Refurbishment
Operational Period:

There would be no impact
to cultural resources since
no land would be
disturbed.

Construction Period:
There would be small
unavoidable impacts to
Native American cultural
resources; however, no
resources eligible for
listing on the National
Register of Historic Places
would be disturbed at
Location 3/4 or

Location 6.

Transition Period:

There would be no impact
to cultural resources since
no land would be
disturbed.

New Facility Operational
Period:

There would be no impact
to cultural resources since
no land would be
disturbed.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Visual/Scenic Resource Impacts

Landscape Contrast

There would be no impact
to visual/scenic resources
from landscape contrast
since no new structures
would be built.

Refurbishment Period:
There would be no impact
to visual/scenic resources
from landscape contrast
since the new security
boundary system would
be at ground level and
would not be visible from
surrounding areas.

Post-Refurbishment
Operational Period:
There would be no impact
to visual/scenic resources
from landscape contrast
since no new structures
would be built.

Construction Period:
There would be no impact
to visual/scenic resources
from landscape contrast
since the new facility
would be consistent with
the current visual
character of NRF.

Transition Period:

There would be no impact
to visual/scenic resources
from landscape contrast
since no new structures
would be built.

New Facility Operational
Period:

There would be no impact
to visual/scenic resources
from landscape contrast
since no new structures
would be built.

Deterioration of
Landscape

There would be no impact to visual/scenic resources from deterioration of the
landscape since emissions would not cause an increase in visibility impacts.

Socioeconomic Impacts

Employment

While ECF operations
continue, there would be
no impact to employment
since employment levels
at NRF would not change.

If ECF operations cease,
there would be small
impacts to levels of
employment from a
decrease in the number of
workers.

Refurbishment Period:
There would be a small
beneficial impact from an
increase of 180
refurbishment jobs.

Post-Refurbishment
Operational Period:

There would be a small
beneficial impact from an
increase of 80 naval spent
nuclear fuel handling
workers.

Construction Period:
There would be a small
beneficial impact from an
increase of 360
construction jobs.

Transition Period:

There would be a small
beneficial impact from an
increase of 60 naval spent
nuclear fuel handling
workers

New Facility Operational
Period:

There would be a small
impact from the reduction
of 60 naval spent nuclear
fuel handling workers.

2-51




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Socioeconomic Impacts (cont.)

Region of Influence
(ROI) Population
Increase

While ECF operations
continue, there would be
no impact to ROI
population since
employment levels at
NRF would not change.

If ECF operations cease,
there could be a
negligible impact from a
population decrease in
the ROIL.

Refurbishment Period:
There would be a
negligible impact from a
population increase of
less than 0.01 percent in
the ROL.

Post-Refurbishment
Operational Period:
There would be a
negligible impact from a
population increase of
approximately 0.04
percent in the ROI.

Construction Period:
There would be a
negligible impact from a
population increase of
approximately 0.01
percent in the ROL.

Transition Period:
There would be a
negligible impact from a
population increase of
approximately

0.03 percent in the ROI.

New Facility Operational
Period:

There would be a
negligible impact from a
population decrease of
approximately 0.03
percent in the ROLI.

Housing Vacancies

While ECF operations
continue, there would be
no impact to housing
vacancies since
employment levels at
NRF would not change.

If ECF operations cease,
there could be a
negligible impact from an
increase in housing
vacancies.

Refurbishment Period:
There would be a
negligible impact from a
decrease in housing
vacancies of
approximately 0.06
percent in the ROI.

Post-Refurbishment
Operational Period:
There would be a
negligible impact from a
decrease in housing
vacancies of
approximately 0.7 percent
in the ROI.

Construction Period:
There would be a
negligible impact from a
decrease in housing
vacancies of
approximately 0.1 percent
in the ROI.

Transition Period:
There would be a
negligible impact from a
decrease in housing
vacancies of
approximately

0.5 percent in the ROI.

New Facility Operational
Period:

There would be a
negligible impact from an
increase in housing
vacancies of
approximately 0.5 percent
in the ROI.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Socioeconomic Impacts (cont.)

Taxes

While ECF operations
continue, there would be
no impact to local and
state revenues since
employment levels at
NRF would not change.

If ECF operations cease,
there could be a small
annual impact from a
decrease in local and
state revenues.

Refurbishment Period:
There would be a small
annual beneficial impact
from an increase in local
and state revenues of

approximately $6 million.

Post-Refurbishment
Operational Period:
There would be a small
annual beneficial impact
from an increase in local
and state revenues of

approximately $3 million.

Construction Period:
There would be a small
annual beneficial impact
from an increase in local
and state revenues of
approximately $9 million.

Transition Period:

There would be a small
annual beneficial impact
from an increase in local
and state revenues of
approximately $2 million.

New Facility Operational
Period:

There would be a small
annual impact from a
decrease in local and state
revenues of approximately
$2 million.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Socioeconomic Impacts (cont.)

Public Service Levels

While ECF operations
continue, there would be
no impact to public
service levels since
employment levels at
NRF would not change.

If ECF operations cease,
there would be no impact
to public service levels
since no additional
teachers, police officers
or firefighters would be
required to maintain
current levels of service.

Refurbishment Period:
There would be a
negligible impact to public
service levels since less
than one additional
teacher, firefighter, and
police officer would be
required to maintain
current levels of service.

Post-Refurbishment
Operational Period:
There would be small
impacts to public service
levels since two additional
teachers, and less than
one additional firefighter
and police officer would
be required to maintain
current levels of service.

Construction Period:
There would be a
negligible impact to public
service levels since less
than one additional
teacher, firefighter, and
police officer would be
required to maintain
current levels of service.

Transition Period:

There would be small
impacts to public service
levels since two additional
teachers, and less than
one additional firefighter
and police officer would be
required to maintain
current levels of service.

New Facility Operational
Period:

There would be no impact
to public service levels
since two fewer teachers
and no additional police
officers or firefighters
would be required to
maintain current levels of
service.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Energy Consumption, Site Utilities, and Security Infrastructure Impacts

Energy Consumption

There would be no
impact from energy
consumption since there
would not be an increase
in energy demand.

Refurbishment Period:
There would be small
impacts from energy
consumption due to an
increase in peak electrical
demand of 0.5 megawatts
(approximately 10 percent
over current NRF
electrical demands), and a
small increase in
consumption of diesel fuel
and gasoline.

Post-Refurbishment
Operational Period:
There would be beneficial
impacts to energy
consumption.

Construction Period:
There would be small
impacts from energy
consumption due to an
increase in peak electrical
demand of 5.1 megawatts
(85 percent over current
NRF electrical demands),
and a small increase in
consumption of diesel fuel
and gasoline.

Transition Period:

There would be moderate
impacts from energy
consumption from an
increase in electrical
demand of 12 megawatts
and a small increase in
consumption of diesel fuel
and gasoline. Small
impacts to energy
consumption are expected
from the increase in
consumption of fuel oll, if
fuel oil-fired boilers are
used. The increased
electrical demand for NRF
added to the peak load at
INL would not exceed the
contract demand in the
agreement with Idaho
Power (45 megawatts).
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Energy Consumption, Site Utilities, and Security Infrastructure Impacts (cont.)

Energy Consumption
(cont.)

New Facility Operational
Period:

There would be moderate
impacts from energy
consumption from an
increase in electrical
demand of 12 megawatts,
and no impact from the
consumption of diesel fuel
and gasoline. The
increased electrical
demand for NRF added to
the peak load at INL would
not exceed the contract
demand in the agreement
with ldaho Power

(45 megawatts).

Site Utilities

There would be no
impact to site utilities
since there would not be
any utility modifications.

Refurbishment Period:
There would be no impact
to site utilities because no
site utility modifications
would be necessary.

Post-Refurbishment
Operational Period:
There would be no impact
to site utilities because no
site utility modifications
would be necessary.

Construction Period:
There would be small to
moderate impacts to site
utilities due to changes
necessary to support
construction and
operations.

Transition Period:

There would be no impact
to site utilities because no
site utility modifications
would be necessary.

New Facility Operational
Period:

There would be no impact
to site utilities because no
site utility modifications
would be necessary.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Energy Consumption, Site Utilities, and Security Infrastructure Impacts (cont.)

Security
Infrastructure

There would be no
impact to security
infrastructure since there
would not be any security
infrastructure
modifications.

Refurbishment Period:
There would be beneficial
impacts from the
construction of a new

security boundary system.

Post-Refurbishment
Operational Period:
There would be beneficial
impacts from the addition
of a new security
boundary system.

Construction Period:
There would be beneficial
impacts from the
construction of a new
security boundary system.

Transition Period:

There would be beneficial
impacts from the addition
of a new security boundary
system.

New Facility Operational
Period:

There would be beneficial
impacts from the addition
of a new security boundary
system.

Environmental Justice Impacts

Environmental
Justice

There would be no disproportionately high and adverse impacts to environmental
justice populations since any potential impacts to these populations and the
Shoshone-Bannock tribes would be similar to those experienced by the general

population.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

New Facility
Resource/Material No Action Alternative Overhaul Alternative
Category Alternative Location 3/4 and
Location 6
Public and Occupational Health and Safety Impacts

Non-Radiological
Impacts to Workers

While ECF operations
continue, there would be
no change to impacts
from Total Recordable
Cases (TRC) and Days
Away, Restricted or on-
the-job Transfer (DART)
cases annually.

If operations in ECF
cease, there could be a
decrease in the number
of TRC and DART cases
annually.

Refurbishment Period:
There would be small
impacts from
approximately two
additional Total
Recordable Cases TRCs
and less than one
additional DART case
annually.

Post-Refurbishment
Operational Period:
There would be small
impacts from less than
one additional TRC and
less than one additional
DART case annually.

Construction Period:

There would be small
impacts from less than four
additional TRCs and less
than two additional DART
cases annually.

Transition Period:

There would be small
impacts from less than one
additional TRC and less
than one additional DART
case annually.

New Facility Operational
Period:

There would be no impact
from a fractional decrease
in the number of TRCs and
DART cases annually.

Non-Radiological
Impacts to the Public

There would be no impact to the public since construction, refurbishment, and
operations activities would take place at NRF approximately 10.5 kilometers
(6.5 miles) from the INL property boundary.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Public and Occupational Health and Safety

Impacts (cont.)

Radiological Impacts
to Workers

While ECF operations
continue, there would be
no impact to workers
since the individual
exposures would not
increase.

If ECF operations cease,
no naval spent nuclear
fuel handling workers
would be exposed to
radiation.

Refurbishment Period:
There would be no impact
to workers since individual
exposures would not
increase.

There would be small
impacts from a collective
increase in radiological
exposure to workers of
0.11 person-Sievert

(11 person-rem).

Post-Refurbishment
Operational Period:

There would be no impact
to workers since individual
exposures would not
increase.

There would be small
impacts from a collective
increase in radiological
exposure to the workers of
0.014 person-Sievert

(1.4 person-rem).

Construction Period:

There would be no impact
to workers since exposures
from ECF would not
increase.

Transition Period:

There would be no impact
to workers since individual
exposures would not
increase.

There would be small
impacts from a collective
increase in radiological
exposure of 0.011
person-Sievert

(1.1 person-rem).

New Facility Operational
Period:

There would be no impact
to workers since individual
exposures would not
increase.

There would be a small
beneficial impact from a
collective decrease in
exposure of

0.011 person-Sievert
(1.1 person-rem).
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Public and Occupational Health and Safety

Impacts (cont.)

Radiological Impacts
to Individuals
Outside ECF or the
New Facility

While ECF operations
continue, there would be
no impact from
radiological exposure to
individuals outside ECF
since the radiation
exposure would not
increase.

If ECF operations cease,
radiological exposure
would decrease.

Refurbishment Period:
There would be no impact
to individuals outside ECF
since the radiation
exposure would not
increase.

Post-Refurbishment
Operational Period:
There would be no impact
to individuals outside ECF
from an increase in
exposure since the
radiation exposure is
negligible compared to
annual background
radiation exposure.

Construction Period:
There would be no impact
to individuals outside ECF
since radiological
exposures from ECF would
not increase.

Transition Period:

There would be no impact
to individuals outside ECF
and the new facility from
an increase in exposure
since the radiation
exposure is negligible
compared to annual
background radiation
exposure.

New Facility Operational
Period:

There would be no impact
to individuals outside ECF
and the new facility from
an increase in exposure
since the radiation
exposure is negligible
compared to annual
background radiation
exposure.

Radiological Impacts
from Hypothetical
Accident and
Intentionally
Destructive Act (IDA)
Scenario Exposures

There would be no impact since the increased likelihood of fatal cancer from an
accident or IDA is negligible compared to the risk of developing fatal cancer from a

lifetime of normal activities.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Waste Management Impacts

Non-Hazardous Solid
Waste and
Recyclable Materials

While ECF operations
continue, there would be
no impact since waste
generation volumes
would not change.

If ECF operations cease,
waste generation could
decrease.

Refurbishment Period:
There would be small
impacts from an increase
in the average annual
generation rate of
non-hazardous solid
waste and recyclable
materials of approximately
700 cubic meters

(900 cubic yards).

Post-Refurbishment
Operational Period:
There would be small
impacts from an increase
in the average annual
generation rate of
non-hazardous solid
waste and recyclable
materials of approximately
300 cubic meters

(400 cubic yards).

Construction Period:
There would be small
impacts from an increase
in the average annual
generation of
non-hazardous solid waste
and recyclable materials of
approximately

10,000 cubic meters
(13,000 cubic yards). In
addition, disposal of
52,000 cubic meters
(68,000 cubic yards) of
unusable soil could be
necessary if the material is
not stockpiled near the
construction site or used to
backfill an existing gravel
pit at NRF.

Transition Period:

There would be small
impacts from an increase
in the average annual
generation rate of
non-hazardous solid waste
and recyclable materials of
approximately

230 cubic meters

(300 cubic yards).

New Facility Operational
Period:

There would be no impact
from the reduction in the
average annual generation
rate of non-hazardous solid
waste and recyclable
materials of approximately
230 cubic meters

(300 cubic yards).
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Waste Management Impacts (cont.)

RCRA Hazardous
Waste

While ECF operations
continue, there would be
no impact from RCRA
hazardous waste since
waste generation volumes
would not change.

If ECF operations cease,
RCRA hazardous waste
generation could
decrease.

Refurbishment Period:
There would be small
impacts from an increase
in the average annual
generation rate for RCRA
hazardous waste of
approximately 25 cubic
meters (30 cubic yards).

Post-Refurbishment
Operational Period:

There would be no impact
from RCRA hazardous
waste since waste
generation volumes would
not increase.

Construction Period:
There would be small
impacts from an increase
in the average annual
generation rate for RCRA
hazardous waste from the
disposal of unused
chemicals remaining after
construction.

Transition Period:

There would be no impact
from RCRA hazardous
waste since waste
generation volumes would
not increase.

New Facility Operational
Period:

There would be no impact
from RCRA hazardous
waste since waste
generation volumes would
not increase.

TSCA Waste

While ECF operations
continue, there would be
no impact from TSCA
waste since waste
generation volumes would
not change.

If ECF operations cease,
TSCA waste generation
could decrease.

There would be no impact from TSCA waste since
waste generation volumes would not change.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Waste Management Impacts (cont.)

Solid LLW

While ECF operations
continue, there would be
no impact from solid LLW
since waste generation
volumes would not
change.

If ECF operations cease,
solid LLW generation
could decrease.

Refurbishment Period:
There would be small
impacts from an increase
in the average annual
generation rate for solid
LLW of approximately
3550 cubic meters

(4640 cubic yards).

Post-Refurbishment
Operational Period:
There would be small
impacts from an increase
in the average annual
generation rate for solid
LLW of approximately
850 cubic meters

(1100 cubic yards).

Construction Period:
There would be no impact
on solid LLW generation
since none would be
generated.

Transition Period:

There would be small
impacts from an increase
in the average annual
generation rate for solid
LLW of approximately
890 cubic meters

(1200 cubic yards).

New Facility Operational
Period:

There would be small
impacts from an increase
in the average annual
generation rate for solid
LLW of approximately
890 cubic meters

(1200 cubic yards).
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Waste Management Impacts (cont.)

Radioactive TSCA
(PCB) and
Radioactive
Asbestos Waste

While ECF operations
continue, there would be
no impact from radioactive
TSCA (PCB) or
radioactive asbestos
waste since waste
generation volumes would
not change.

If ECF operations cease,
radioactive TSCA (PCB)
or radioactive asbestos
waste generation could
decrease.

Refurbishment Period:
There would be small
impacts from an increase
in the average annual
generation rate for
radioactive TSCA (PCB)
waste of approximately
3.4 cubic meters

(4.4 cubic yards), and an
increase in the average
annual generation rate for
radioactive asbestos
waste of approximately
235 cubic meters (310
cubic yards).

Post-Refurbishment
Operational Period:
There would be no impact
on radioactive TSCA
(PCB) or radioactive
asbestos waste since
there would be no
increase in their
generation rates.

Construction Period:
There would be no impact
on radioactive TSCA
(PCB) and radioactive
asbestos waste
generation since none
would be generated.

Transition Period:

There would be no impact
on radioactive TSCA
(PCB) and radioactive
asbestos waste
generation since there
would be no increase in
generation.

New Facility Operational
Period:

There would be no impact
on radioactive TSCA
(PCB) and radioactive
asbestos waste
generation since there
would be no increase in
generation.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Waste Management

Impacts (cont.)

MLLW

While ECF operations
continue, there would be
no impact from MLLW
since waste generation
volumes would not
change.

If ECF operations cease,
MLLW generation could
decrease.

Refurbishment Period:
There would be small
impacts from an increase
in the average annual
generation rate for MLLW
of approximately

170 cubic meters

(230 cubic yards).

Post-Refurbishment
Operational Period:
There would be no impact
on MLLW generation
since there would be no
increase in the generation
rate.

Construction Period:

There would be no impact
on MLLW generation since
none would be generated.

Transition Period:

There would be no impact
on MLLW generation since
there would be no increase
in generation.

New Facility Operational
Period:

There would be no impact
on MLLW generation since
there would be no increase
in generation.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Waste Management Impacts (cont.)

Liquid LLW

While ECF operations
continue, there would be
no impact from liquid LLW
since waste generation
volumes would not
change.

If ECF operations cease,
liquid LLW generation
volumes could decrease.

Refurbishment Period:
There would be no impact
from liquid LLW since
waste generation volumes
would not change.

Post-Refurbishment
Operational Period:

There would be no impact
from liquid LLW since
waste generation volumes
would not change.

Construction Period:
There would be no impact
from liquid LLW since
waste generation
volumes would not
change.

Transition Period:
Although there could be
an increase of
approximately 30 liters
(8 gallons) in the annual
liquid LLW generation
rate, there would be no
impact since this waste
stream is sent off-site to
be burned for fuel.

New Facility Operational
Period:

Although there could be
an increase of
approximately 30 liters
(8 gallons) in the annual
liquid LLW generation
rate, there would be no
impact since this waste
stream is sent off-site to
be burned for fuel.
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Table 2.6-1: Comparison of Environmental Impacts for the Project Alternatives (cont.)

Resource/Material
Category

No Action Alternative

Overhaul
Alternative

New Facility
Alternative
Location 3/4 and
Location 6

Naval Spent Nuclear Fuel Management Imp

acts

Naval Spent Nuclear
Fuel Management

While ECF operations
continue, there would be
large impacts on naval
spent nuclear fuel
management due to
management of

M-290 shipping
containers and work
stoppages that would
affect fleet performance
and the ability to manage
naval spent nuclear fuel
in accordance with SA
1995 and SAA 2008.

If ECF operations cease,
there would be large
impacts on naval spent
nuclear fuel management
since the NNPP would
eventually be unable to
defuel and refuel
submarines, leading to
the inability of the
nuclear-powered ships or
their nuclear-trained
naval personnel to be
deployed or redeployed
into fleet operations.
Additionally, the NNPP
would be unable to meet
the requirements of

SA 1995 and SAA 2008.

Refurbishment Period:
There would be moderate
impacts on naval spent
nuclear fuel management
from temporary work
stoppages; however, the
facility would be operated
to minimize the impact on
the NNPP’s ability to meet
its mission.

Post-Refurbishment
Operational Period:

There would be no impact
on naval spent nuclear fuel
management since NRF
would manage ECF to
meet SA 1995 and SAA
2008 despite facility
constraints.

Construction Period:
There would be small
impacts on naval spent
nuclear fuel management
from temporary mitigation
measures needed until the
new facility is operational.

Transition Period:

There would be small
impacts on naval spent
nuclear fuel management
from the inefficiencies of
performing naval spent
nuclear fuel handling
operations concurrently in
two separate facilities.

New Facility Operational
Period:

There would be beneficial
impacts on naval spent
nuclear fuel management
once the new facility is
fully operational because
of increased process
efficiencies.
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2.6.1 Comparison of Environmental Impacts
Land Use

Differences in impacts to land use from the alternatives are related to the amount of land that is
disturbed by construction or refurbishment activities and land required for permanent facilities and
supporting infrastructure. The largest impacts from land disturbance are from the construction
period of the New Facility Alternative. The New Facility Alternative requires a new facility and
supporting infrastructure in addition to a new security boundary system. There is less land
disturbance for the Overhaul Alternative than the New Facility Alternative because only a new
security boundary system would be built. There are no impacts associated with the No Action
Alternative because there would be no land disturbance.

Transportation
Infrastructure

The only impacts to transportation infrastructure are from the construction period of the New
Facility Alternative due to the addition of temporary gravel roadways, paved roadways, and
additional rail line.

Personnel

Differences in impacts to personnel transportation from the alternatives are related to the traffic
from the number of commuter vehicles. Under the No Action Alternative, if ECF operations cease,
the average daily traffic could decrease. For the Overhaul Alternative and the New Facility
Alternative, there would be small impacts from an increase in traffic on U.S. Highway 20, U.S.
Highway 26, and State Route 33 due to an increase of commuters; these impacts are largest
during the refurbishment period of the Overhaul Alternative (due to an additional 180 commuters)
and the construction period of the New Facility Alternative (due to an additional 360 commuters)
where there are increases of 3 and 6 percent, respectively. The impacts from the
post-refurbishment operational period and the transition period are smaller due to the use of the
INL bus by NRF employees.

Material Shipments

Differences in impacts to traffic from the alternatives are related to the number of truck shipments
of construction materials (e.g., asphalt, concrete, piping, and building cranes). There would be a
negligible impact from transportation of materials during the refurbishment period of the Overhaul
Alternative. There would be a small impact to traffic from transportation of materials during the
construction period of the New Facility Alternative.

Waste Shipments

Differences in impacts from transportation of waste are related to waste generation. Under the No
Action Alternative, if ECF operations cease, there could be a decrease in the number of shipments.
There would be a negligible impact from transportation of non-hazardous waste, RCRA hazardous
waste (including non-radioactive TSCA waste), and recyclable material during the construction
period of the New Facility Alternative.
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Geology and Soils

Use of Geologic and Soil Resources

Differences in impacts to geologic and soil resources from the alternatives are related to the
excavated materials and borrow materials required for the construction and refurbishment
activities. The largest impacts to geologic and soil resources are from the construction period of
the New Facility Alternative. The New Facility Alternative requires a new facility and supporting
infrastructure in addition to a new security boundary system. Less borrow materials and excavated
materials are needed for the Overhaul Alternative than the New Facility Alternative because only a
new security boundary system would be built and the water pool refurbished. There would be no
excavated materials and no geologic and soil resources required for the No Action Alternative.

Quality of Geologic and Soil Resources

The only impacts to quality of geologic and soil resources occur during the refurbishment period of
the Overhaul Alternative and the construction period of the New Facility Alternative. There are no
differences in impacts between these alternatives.

Soil Contamination

The only impacts from soil contamination would occur for the No Action Alternative and during the
refurbishment period of the Overhaul Alternative if preventive and corrective maintenance are not
sufficient to prevent a minor water pool leak.

Volcanic Hazard

There would be no differences in impacts from volcanic hazards for the alternatives. Based on the
low probability of occurrence for volcanic hazards, the potential impacts to the alternatives would
be negligible.

Seismic Hazards

Differences in impacts from seismic hazards from the alternatives are related to the performance of
the structures, systems, and components under each alternative. Since there would be no
additional refurbishment or upgrades to ECF for the No Action Alternative, the facility and
supporting infrastructure would continue to degrade for a period of 45 years.

During the refurbishment period, to the extent practicable, structures, systems, and components
important to safety would be refurbished or designed to the appropriate natural phenomena hazard
category using current design and construction standards.

During the construction and transition periods of the New Facility Alternative, there may be
upgrades or refurbishments to ECF to ensure operations continue in a safe and environmentally
responsible manner. During the transition and new facility operational periods, the structures,
systems and components important to safety in the new facility would be designed to the
appropriate natural phenomena hazard category based on current design and construction
standards.
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Water Resources

Differences in impacts to water resources from the alternatives are related to changes in water
quality (i.e., constituent concentrations and discharge volumes) and water use.

Water Quality

Process Wastewater Constituents

The only impacts to constituents in process wastewater would be during the transition and
operational periods of the New Facility Alternative. Total output of non-hazardous salts in the IWD
effluent could increase under the New Facility Alternative due to increased water softening and
de-ionized water treatment processes. Water softening could increase during the transition period
due to increased potable water use. De-ionized water treatment could increase during the
transition and operational periods due to a larger water pool and the need for replacement water
due to evaporation. Under the No Action Alternative (during ECF operations) and Overhaul
Alternative, constituents in process wastewater would not change. If ECF operations cease under
the No Action Alternative, constituent concentrations could decrease.

Process Wastewater and Storm Water Discharge Volumes

The only impact from discharge volume to the IWD would be from the New Facility Alternative.
The largest increase in discharge volume would occur during the construction period from cleared
and compacted construction areas where storm water would runoff. The analysis conservatively
assumes that all storm water runoff from the construction site would be routed to the IWD.
Increases would be smaller compared to the construction period during the transition and new
facility operational periods and would be due to storm water runoff from the new facility and to the
waste stream generated by the reverse osmosis process used to de-ionize water for the larger
water pools in the new facility. Under the No Action Alternative (during ECF operations) and
Overhaul Alternative, discharge volumes to the IWD would not change. If ECF operations cease
under the No Action Alternative, discharge volumes to the IWD could decrease.

Discharge Volumes to the Active Sewage Lagoons

The largest impact from discharge volume to the active sewage lagoons would be from the
refurbishment period of the Overhaul Alternative from the increase of 180 refurbishment workers.
Impacts from increases during the post-refurbishment operational period of the Overhaul
Alternative, and the transition period would also occur due to the increase of 50 and 45 naval spent
nuclear fuel handling workers, respectively. Under the No Action Alternative, while operations in
ECF continue, discharge volume of sanitary wastewater to the active sewage lagoons would not
change. If operations in ECF cease under the No Action Alternative, there could be a decrease in
discharge volume to the active sewage lagoons. During the construction period of the New Facility
Alternative, discharge volume of sanitary wastewater to the active sewage lagoons would not
change due to the use of portable sanitary sewer systems. During the new facility operational
period, the work force would decrease by about 110 personnel resulting in small decrease in
sanitary wastewater discharge.

Groundwater
The only impacts to groundwater would occur under the No Action Alternative and the

refurbishment period of Overhaul Alternative. There would be negligible impacts on groundwater
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from radiological constituents if preventive and corrective maintenance are not sufficient to prevent
a minor water pool leak.

Drinking Water

The only impacts to drinking water would occur under the No Action Alternative and the
refurbishment period of Overhaul Alternative. There would be negligible impacts on drinking water
sources if preventive and corrective maintenance are not sufficient to prevent a minor water pool

leak.

Groundwater Use

The extent of groundwater use varies amongst alternatives; however, where there is an increase in
the volume of groundwater used, the increase is negligible in comparison to the Federal Reserved
Water Right for INL. The largest increases in water use occur for the New Facility Alternative.
During the construction period, water use would increase from dust control, soil and engineered fill
compaction, equipment washing and flushing, landscaping, initial water pool fill, and batch plant
operations. During the transition period, water use would increase due to increased work force
(45 personnel), from replacing evaporated water from water pools larger than those in ECF, fire
water usage during testing, and landscape irrigation. During the operations period, potable water
use would decrease due to decreased work force (110 personnel), but there would be a net
increase due to non-potable water used for replacing evaporated water from water pools larger
than those in ECF, fire water usage during testing, and landscape irrigation. During the
refurbishment period of the Overhaul Alternative, water use would increase due to increased
workforce (180 personnel) and for activities such as washing equipment and tools, concrete saw
cutting, and concrete drilling. Under the No Action Alternative (while ECF operations continue)
groundwater use would not change. If ECF operations cease under the No Action Alternative,
there could be a decrease in groundwater use.

Ecological Resources

Vegetation

Differences in impacts to vegetation from the alternatives are related to area of land disturbance.
The primary impacts to vegetation would be loss or disturbance during construction activities and
potential for invasion of disturbed areas by noxious weeds and non-native plants. The impacts
would occur during the refurbishment period of the Overhaul Alternative and the construction
period of the New Facility Alternative. The largest impacts would occur during the construction
period of the New Facility Alternative since the area disturbed is larger than during the
refurbishment period of the Overhaul Alternative. During the construction period, land disturbance
at Location 6 would result in the greatest impacts since Location 6 is currently less disturbed than
Location 3/4. Location 6 is also dominated by native species while Location 3/4 is dominated by
non-native species. For the No Action Alternative, post-refurbishment period of the Overhaul
Alternative, and transition and new facility operational periods of the New Facility Alternative, no
additional land disturbance would occur.

Wildlife

Differences in impacts to wildlife from the alternatives are related to area of land disturbance and
level of activity. The primary impacts to wildlife would be habitat loss and fragmentation, localized
death and injury, and noise. Noise during construction could result in avoidance of the
construction areas and adjacent habitat. Land clearing during construction of the new security
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boundary system during the refurbishment period of the Overhaul Alternative and construction of
new facility structures during the construction period of the New Facility Alternative could result in
mortality of small animals. Large animals would avoid the area due to the increase in noise levels.
These impacts would be largest for the construction period of the New Facility Alternative due to
the larger area that would be disturbed. If ECF operations cease under the No Action Alternative,
there could be a decrease in localized death and injury and a decrease in noise due to a decrease
in activity levels.

Air Quality

Non-Radiological Air Emissions

Differences in impacts from non-radiological air emissions from the alternatives are related to
whether there is an increase in non-radiological air pollutant emissions. These pollutant emissions
can affect visibility, ozone, and deposition. The impacts to non-radiological air emissions from the
New Facility Alternative are due to an increase in criteria, toxic, and PSD air pollutant emissions.
During the construction period, these impacts would be small and from construction activities such
as excavation, use of diesel generators, and equipment operation. During the transition and new
facility operational period, the increases are from boiler emissions associated with heating a larger
facility and greater power requirements for the emergency diesel generators. However, impacts
would be negligible and all air quality standards would be met for criteria, toxic, and PSD air
pollutants at INL receptor locations. PSD and visibility standards would be met for Federal Class |
areas. For the Overhaul Alternative, the construction of the new security boundary system during
the refurbishment period would generate intermittent fugitive dust and equipment emissions, and
there would be an increase in workforce traffic, resulting in negligible impact to non-radiological air
emissions. The increase in workforce traffic would also result in a negligible impact to
non-radiological air emissions. Non-radiological air emissions would not change for the No Action
Alternative.

Greenhouse Gases

Increases in GHGs impact global climate change. With the exception of the No Action Alternative,
there would be no differences in climate change impacts from GHGs for the alternatives. GHG
emissions would not increase under the No Action Alternative; therefore, impacts on global climate
change would not change. Impacts on global climate for the Overhaul Alternative would be
negligible and primarily due to increases in GHGs from worker commute or purchased electricity.
Impacts on global change for the New Facility Alternative would be negligible for the construction,
transition, and operational periods. During construction, these impacts would be primarily due to
increases in GHGs from worker commute, operation of construction equipment, and use of diesel
generators. During the transition and operational periods, impacts would be primarily due to
increases in GHGs from purchased electricity and fuel oil-fired boilers used for heat. Increased
worker commuting would also contribute during the transition period.

There would be no differences in impacts from global climate change for the alternatives. If global
GHG emissions remain at or above current rates, impacts on global climate change will continue to
occur. Continued climate change could pose threats to infrastructure and risk to worker health
and safety through increased frequency and severity of wildfires. There is also potential for
persistent drought to increase risk of power disruptions during summer months, when water
shortages could lead to decreased energy production from the region’s electricity facilities.
Increased temperatures resulting in additional cooling demands in the summer may also contribute
to power disruption. These potential vulnerabilities can be mitigated through existing NRF safety,
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operations, and infrastructure planning processes. Therefore, impacts of climate change would be
small for the alternatives.

Radiological Air Emissions

There would be no differences in impacts from radiological air emissions for the alternatives.
Radiological air emissions would not change for the No Action Alternative while operations
continue or the refurbishment period of the Overhaul Alternative. There would be no radiological
emissions from the No Action Alternative if operations in ECF cease or from the construction period
of the New Facility Alternative since construction would not involve any radioactive materials or
produce any radiological emissions. For the post-refurbishment operational period of the Overhaul
Alternative, the transition period of the New Facility Alternative, and the new facility operational
period, radiological emissions would increase from operations at maximum capacity for unloading
M-140 shipping containers, unloading M-290 shipping containers, and loading naval spent nuclear
fuel canisters. However, the increase in emissions would represent less than 0.03 percent of INL
emissions.

Noise

Differences in impacts from noise between the alternatives are related to the increase in traffic
along U.S. Highway 20, U.S. Highway 26, and State Route 33. Noise levels would not change for
the No Action Alternative (while ECF operations continue), the post-refurbishment operational
period of the Overhaul Alternative, the transition period of the New Facility Alternative, and the new
facility operational period. For the refurbishment period of the Overhaul Alternative and the
construction period of the New Facility Alternative, local noise levels would increase, due to the
increase in traffic; therefore, the increase in noise would be negligible to public and sensitive
receptors located along U.S. Highway 20, U.S. Highway 26, and State Route 33. If ECF
operations cease under the No Action Alternative, there could be a reduction in noise levels.

Cultural Resources

Differences in impacts to cultural resources from the alternatives are related to the location of
disturbance areas and whether cultural resources are present in that area. The only impacts are
from the construction period of the New Facility Alternative. For the construction period of the New
Facility Alternative, small archaeological sites that have been identified are not eligible for listing on
the National Register of Historic Places; however, the historical record described in the INL Cultural
Resources Management Plan supports the conclusion that the INL site, including the proposed
disturbance areas, is located within a large original territory of the Shoshone-Bannock people, and
archaeological and other cultural resources that reflect the importance of the area to the Tribes are
located there. Construction of a new facility at NRF would have small unavoidable impacts to
Native American cultural resources. There would be no land disturbance from the No Action
Alternative. During the refurbishment period of the Overhaul Alternative, a new security boundary
system would be constructed; however, there are no cultural resources or historic properties in the
land disturbance area.

Visual and Scenic Resources

There would be no differences in impacts to visual and scenic resources from landscape contrast
or deterioration of the landscape. No new structures would be built for the No Action Alternative.
The new security boundary system constructed for the Overhaul Alternative would be at ground
level and would not be visible from surrounding areas. The structures associated with the New
Facility Alternative would be consistent with the current visual character of NRF.
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Socioeconomic Impacts

Differences among the alternatives are related to the number of workers and the resulting
population increase from in-migration to the ROI. In-migration to the ROI varies based on
assumptions about the workforce. It is assumed that 3 percent of the construction and
refurbishment workforce would be non-local workers, and 70 percent of the naval spent nuclear
fuel handling workers would be non-local workers during operational periods.

Employment

The largest impact to direct employment in a single year is from the construction period of the New
Facility Alternative. However, the largest overall impact to direct employment is from the increase
in 180 construction workers during the refurbishment period of the Overhaul Alternative. The
increase of 180 construction workers during the refurbishment period is a larger overall impact than
the increase of 360 construction workers during the construction period because of the duration of
the impact (i.e., 33 years for the refurbishment period versus 3 years for the construction period).
There would be no change to the number of naval spent nuclear fuel handling workers at NRF for
the No Action Alternative while operations continue in the ECF. If ECF operations cease, the
number of workers at NRF would decrease.

ROI Population Increase

There would be no differences in impacts from ROI population changes for the alternatives. The
ROI population would not change for the No Action Alternative while operations in the ECF
continue. If ECF operations cease, there may be decreases in the ROl population. For the
Overhaul and New Facility Alternatives, the ROI population would increase the most from the
Overhaul Alternative post-refurbishment period. However, the largest ROl population increase
would only increase the ROI population by 0.04 percent. The differences in ROl population
changes result from the assumptions about in-migration that vary based on the number of workers
that would be local and non-local.

Housing Vacancies

There would be no differences in impacts from changes in housing vacancies for the alternatives.
The percent of vacant housing would not change for the No Action Alternative while operations in
the ECF continue. If ECF operations cease, there could be an increase in housing vacancies. For
the Overhaul and New Facility Alternatives, the decrease in vacant housing would be the largest
during the post-refurbishment operational period of the Overhaul Alternative. However, the largest
decrease in vacant housing would only decrease the percent of vacant housing in the ROI by less
than 1 percent. The differences in housing vacancy changes result from the assumptions about
in-migration that vary based on the number of workers that would be local and non-local.

Taxes

The largest annual impact to local and state revenues would be from the construction period of the
New Facility Alternative based on a workforce of 360 construction workers. The differences in the
local and state revenues among the alternatives are a result of the differences in workforce
changes. There would be no change in local and state revenues from the No Action Alternative
while operations in the ECF continue since the number of naval spent nuclear fuel handling
workers at NRF would not change. Under the No Action Alternative, if ECF operations cease,
there could be a decrease in the amount of local and state revenues resulting from a decrease in
the number of workers.
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Public Service Levels

The largest annual impact to public service levels would be from the transition period of the New
Facility Alternative. The differences in public service level impacts result from the assumptions
about

in-migration that vary based on the number of workers that would be local and non-local. For the
No Action Alternative while operations in the ECF continue, public service levels would not change
since the number of naval spent nuclear fuel handling workers at NRF would not change. Under
the No Action Alternative, if ECF operations cease, there would be no impact to public service
levels since fewer teachers and no additional police officers or firefighters would be required to
maintain current levels of service.

Energy Consumption, Site Utilities, and Security Infrastructure

Energy Consumption

Differences among the alternatives are related to the increase in electrical demand and whether or
not the demand exceeds the capability of the INL electrical infrastructure. The New Facility
Alternative would have the largest impacts from energy consumption during the transition period
and new facility operational period. During these time periods, there would be an increase in
electrical demand of 12 megawatts which, when added to peak INL load, would not exceed the
contract demand in the agreement with Idaho Power (45 megawatts). For the refurbishment period
of the Overhaul Alternative, there would be an increase in electrical demand of approximately

0.5 megawatts. For the No Action Alternative and post-refurbishment period of the Overhaul
Alternative there would be no increase in electrical demand.

Site Utilities

Differences among the alternatives are related to the extent of changes to water and electrical
systems needed to support the alternatives. The New Facility Alternative would have the largest
impacts from changes to site utilities. For the New Facility Alternative, impacts to the site utilities
would be made to support construction and operations. The potable water system and the sanitary
sewer system would be modified by adding length of pipe. Additional tanks, pumps, and piping
would be installed to the storm water system and the fire water system. For the No Action
Alternative and the Overhaul Alternative no modifications to site utilities would be necessary.

Security Infrastructure

Differences among the alternatives are related to the extent of changes to the security
infrastructure. For the No Action Alternative, there would be no security infrastructure changes.
For the Overhaul Alternative and the New Facility Alternative, a new security boundary system
would be constructed. During the construction period of the New Facility Alternative, a personnel
fence would separate the operational areas of NRF from the construction workers.

Environmental Justice Impacts

Impacts to environmental justice populations and the Shoshone-Bannock tribes would be similar to
those experienced by the general population.
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Public and Occupational Health and Safety Impacts

Non-Radiological Impacts to Workers

Differences among the alternatives are related to the number of workers. TRCs and DART cases
increase or decrease proportionately to number of workers required. The largest annual increase
in TRCs and DART cases would be from the construction period of the New Facility Alternative
consistent with the 360 construction workers necessary for that alternative. For the No Action
Alternative while operations in ECF continue, additional workers would not be required; therefore,
there would be no change to the TRCs and DART cases. If ECF operations cease under the No
Action Alternative, there would be a decrease in the number of workers and associated TRC and
DART cases.

Radiological Impacts to Workers

Differences in impacts to workers among the alternatives from radiological exposure are related to
the number of workers for each period for the alternatives. The radiation exposure to an individual
naval spent nuclear fuel handling worker for any alternative would not change. The collective
radiation exposure impacts differ between the periods and alternatives because they are related to
the number of workers. The refurbishment period of the Overhaul Alternative would have the
largest increase in collective exposure due to the exposure of 180 refurbishment workers. If
operations in ECF cease under the No Action Alternative, there will be no naval spent fuel handling
workers and no resultant radiation exposure. During the construction period of the New Facility
Alternative, radiation exposure from ECF operations to construction workers would be negligible.

Radiological Impacts to the Public

There would be no differences in impacts from radiological impacts to the public for the
alternatives. If operations in ECF cease under the No Action Alternative, there will be no public
radiation exposure. Radiation exposure to the public would not change during the No Action
Alternative while operations in ECF continue, refurbishment period of the Overhaul Alternative, or
the construction period of the New Facility Alternative. During the post-refurbishment operational
period of the Overhaul Alternative, the transition period, and new facility operational period of the
New Facility Alternative, there would be an increase in public exposure due entirely to
conservatively assuming the respective facilities are operated at maximum capacity. This increase
in exposure is negligible compared to annual background radiation exposure.

There would be no difference in impact to the public from a hypothetical accident scenario or an
IDA. The increased likelihood of fatal cancer from an accident or IDA is negligible compared to the
risk of developing fatal cancer from a lifetime of normal activities.

Waste Management

Differences in impacts to waste management from the alternatives are related to the volume of
waste generated.

Non-Hazardous Solid Waste and Recyclable Materials

The greatest increase in non-hazardous solid waste and recyclable materials from all alternatives
comes from the construction period of the New Facility Alternative; the majority of the increase

comes from the disposal of unsuitable surface soil associated with the footprint of the new facility.
The volume of unsuitable surface soil is based on the conservative assumption that the soil could
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not be re-used on-site and would need to be disposed of instead. The non-hazardous and
recyclable waste generation rates during the transition period and the new facility operational
period are based on the increase and decrease, respectively, in the naval spent nuclear fuel
handling workforce.

For the Overhaul Alternative, the increase in generation of non-hazardous solid waste and
recyclable materials results from the increase in 180 refurbishment workers during the
refurbishment period and an increase in 80 naval spent nuclear fuel handling workers during the
post-refurbishment operational period.

Under the No Action Alternative if ECF operations cease, non-hazardous solid waste and
Recyclable materials generation could decrease.

RCRA Hazardous Waste

The greatest increase in RCRA hazardous waste generation from all alternatives comes from the
refurbishment period of the Overhaul Alternative from activities such as paint and equipment
removal. The construction period of the New Facility Alternative would also have an increase in
RCRA hazardous waste generation from the disposal of unused chemicals remaining after
construction. Under the No Action Alternative if ECF operations cease, there could be a decrease
in the generation of RCRA hazardous waste.

TSCA Waste

If ECF operations cease under the No Action Alternative, there could be a decrease in the
generation of TSCA waste. For all other alternatives, there would be no change in waste
generation volumes.

Solid LLW

The refurbishment period of the Overhaul Alternative has the greatest increase in solid LLW
generation from all alternatives. This increase is primarily from the refurbishment activities. The
New Facility Alternative (transition and operational periods) increases are attributed to additional
waste from processing naval spent nuclear fuel that arrives in M-290 shipping containers, and from
the water purification system (resin and filter waste). The increase in the solid LLW generation rate
from the transition and operational periods of the New Facility Alternative is higher than the
increase in the solid LLW generation rate for the post-refurbishment operational period of the
Overhaul Alternative because the generation rate for the New Facility Alternative includes
processing and water purification system waste, while the Overhaul Alternative generation rate
only includes processing waste. If ECF operations cease under the No Action Alternative, solid
LLW generation could decrease.

Radioactive TSCA (PCB) Waste and Radioactive Asbestos Waste

Only the refurbishment period of the Overhaul Alternative would have an increase in the
radioactive TSCA (PCB) waste and radioactive asbestos waste generation rates. The bulk of this
waste would be generated during asbestos abatement included in the refurbishment work. If ECF
operations cease under the No Action Alternative, radioactive TSCA (PCB) or radioactive asbestos
waste generation could decrease.
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MLLW

Only the refurbishment period of the Overhaul Alternative would have an increase in the MLLW
generation rate, due to refurbishment activities such as decontamination of facilities. If ECF
operations cease under the No Action Alternative, MLLW generation could decrease.

Liquid LLW

Only the transition and operational periods of the New Facility Alternative would have an increase
in the generation of liquid LLW. If ECF operations cease under the No Action Alternative, liquid
LLW generation could decrease.

Naval Spent Nuclear Fuel Management

Differences in impacts to naval spent nuclear fuel management from the alternatives are related to
meeting the needs of the U.S. Navy nuclear-powered fleet and the requirements of SA 1995 and
SAA 2008. The largest impacts would be from the No Action Alternative due to 1) work stoppages
associated with continuing ECF operations that could affect fleet performance and the ability to
manage naval spent nuclear fuel in accordance with SA 1995 and SAA 2008, and 2) the eventual
inability to defuel and refuel submarines that would result if ECF operations were to cease
altogether. Additionally, the NNPP would be unable to meet the requirements of SA 1995 and
SAA 2008 if ECF operations ceased. During the refurbishment period of the Overhaul Alternative,
there would be temporary work stoppages; however, the facility would be operated to minimize the
impact on the NNPP’s ability to meet its mission. NRF would manage ECF to meet SA 1995 and
SAA 2008, despite facility constraints during the post-refurbishment period of the Overhaul
Alternative. During the construction period of the New Facility Alternative, temporary mitigation
measures would be needed until the new facility is operational. During the transition period, there
would be inefficiencies of performing naval spent nuclear fuel handling operations in two facilities
(ECF and the new facility). The operational period of the new facility would benefit from process
efficiencies.

2.6.2 Comparison of Costs

Cost estimates provided in Table 2.6-2 are rough order of magnitude estimates for acquisition
costs (e.g., cost of construction, refurbishment, and equipment). Costs associated with the No
Action Alternative are not presented, as this alternative is not reasonable. Costs for the Overhaul
Alternative are higher than that for the New Facility Alternative due to the higher cost to refurbish
ECF while continuing to operate in parallel. Although not explicitly presented here, maintenance
and operational manpower costs for the Overhaul Alternative would also be higher than for the
New Facility Alternative due to the increasing costs of maintaining existing infrastructure. The New
Facility Alternative would reduce the current maintenance burden, avoid expensive repairs and
overhauls, integrate streamlined work flows to increase operational capacity, and incorporate
energy efficient technologies, while reducing operational costs.
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Table 2.6-2: Cost of the Proposed Action

. New Facility Alternative
Overhaul Alternative Location 3/4 | Location 6
Then-Year Dollars' Then-Year Dollars'
$6.01 billion $1.60 billion | $1.68 billion

"These costs are based on the impacts associated with the FY14 Consolidated Appropriations Act. They are
based on the best available information and are subject to change based on the timing of the proposed
action and availability of funds.

2.7 Preferred Alternative

Council on Environmental Quality regulations require the federal agency to identify its preferred
alternative to fulfill its statutory mission, if one or more exists, in a Draft EIS (40 C.F.R. § 1502.14).
Because the impacts to human health and the environment for all the alternatives would primarily
be small, all alternatives are considered to be comparable and indistinguishable under this criteria.
In this Draft EIS, the preferred alternative to recapitalize the infrastructure supporting naval spent
nuclear fuel handing is to build a new facility (New Facility Alternative) at Location 3/4.

New Facility Selection

Recapitalizing the infrastructure and processes for naval spent nuclear fuel handling by building a
new facility will improve long-term capacity, increase efficiency and effectiveness, and reduce
long-term costs and risks. While the ECF continues to be operated in a safe and environmentally
responsible manner, the reliability of the existing facility will continue to decrease because of aging
infrastructure and equipment.

The existing infrastructure at ECF was not built to current day design codes and standards.
Consequently, the overall level of effort required to reliably and safely operate the existing facility is
increasing. A major benefit of the New Facility Alternative is that the facility would be built to
current design and construction standards.

Implementation of the New Facility Alternative would improve the ability to meet long-term mission
needs and anticipated future production capacities. The capability to unload naval spent nuclear
fuel from an M-290 shipping container into the water pool to examine, transfer, prepare, and
package for disposal is not currently available in ECF. Upgrading ECF for new capabilities is not
currently feasible without facility, process, and equipment reconfigurations. This may result in work
stoppages which would temporarily impact the mission critical work and delay processing of naval
spent nuclear fuel into dry storage. The New Facility Alternative would be more cost effective than
the ECF reconfigurations necessary to install new equipment into the constrained space as part of
the Overhaul Alternative. In addition, the ECF naval spent nuclear fuel handling infrastructure
continues to age and more extensive and complex sustainment efforts continue to be needed. The
ability of the existing ECF infrastructure to meet the long-term needs of the NNPP will continue to
decrease.

The new facility would be an opportunity to improve the effectiveness of naval spent nuclear fuel
handling. The new facility would be designed with the production capacity to meet fleet demands
based on lessons learned from over 50 years of operating ECF. Incremental facility changes and
additions to the ECF have resulted in facility and process configuration constraints that cause less
than optimal work flow. The recapitalized infrastructure under the New Facility Alternative would
eliminate ECF’s constraints by optimizing the product flow and designing a facility configuration to
house the optimized product flow.
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Another benefit of more efficient processes under the New Facility Alternative is the enhanced
ability to meet SA 1995, as amended (SAA 2008). This agreement includes limitations on quantity
and duration of naval spent nuclear fuel in water pools. For example, naval spent nuclear fuel may
only be managed in a water pool for 6 years. The recapitalized infrastructure will provide a more
reliable and efficient production line, providing added assurance that those requirements will be
met.

Location Selection

Section 2.1.3 describes evaluation criteria used to determine which locations on NRF would be
good for new facility construction. Section 2.1.3 also discusses the use of existing assets at NRF.
The primary difference between locating a facility at Location 3/4 and Location 6 would be the
extent to which existing assets could be used. A new facility at Location 3/4 would utilize the
existing OSB, OSEs, and the CSRF, minimizing ground disturbance and construction impacts.
Therefore, Location 3/4 is preferred to Location 6.
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3.0 DESCRIPTION OF THE AFFECTED ENVIRONMENT

For many years, Naval Reactors Facility (NRF) and Idaho National Laboratory (INL) subcontractors
have conducted environmental monitoring to demonstrate that NRF and INL are being operated in
accordance with environmental standards. The results have been published in the NRF and INL
annual reports provided to federal, state, and local officials. These publicly available reports
demonstrate that NRF's practices meet the requirements of applicable laws and regulations. The
monitoring results confirm compliance with environmental standards.

NRF has had environmental control programs in place since 1953. The objective of these
programs has been to meet or exceed the requirements of laws and regulations applicable at the
time. NRF has established and maintained levels of radioactivity control that are equal to and in
many cases far more stringent than applicable requirements. After five decades of operation, NRF
has had no significant impact on the quality of the environment or adverse effect on the
surrounding communities.

NRF's operations and environmental performance are subject to continuous oversight by resident
representatives of the Naval Nuclear Propulsion Program (NNPP). Periodic in-depth reviews and
inspections are also conducted by personnel from NNPP headquarters and the Knolls and Bettis
Laboratories. In addition to NNPP reviews and inspections, NRF environmental programs are
inspected by the state of ldaho and the Environmental Protection Agency (EPA) in accordance with
their regulatory authority. These inspections have found site operations to be in compliance with
all applicable requirements.

This section provides a summary of the current environmental conditions for the Region of
Influence (ROI) considered in this Environmental Impact Statement (EIS). Conditions on the INL
and surrounding communities are provided where appropriate with a focus on the NRF. The
environmental conditions described are those currently present. This information provides the
basis for evaluating the impacts of the alternatives in Chapter 4.
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3.1 Land Use
INL Land Use

The INL, and the lands immediately adjacent to the INL boundary, comprise the ROI for the
affected environment for specific land uses. For each type of land use, the geographic boundaries
are delineated. Because the majority of INL is located in Butte County, the land use in the county,
closest neighboring communities, and nearby tourist and recreation attractions is characterized in a
general manner without the specific geographic delineation of each land use. These areas are
generally described because they are included in the ROI for other aspects of the affected
environment. For example, areas that could be impacted by INL emissions (Craters of the Moon
National Monument and Grand Teton and Yellowstone National Parks) are described as nearby
land uses because these areas are considered in the ROI for air quality.

The INL is located on approximately 230,700 hectares (570,000 acres) of land in southeastern
Idaho. INL is located primarily within Butte County, but portions are in Bingham, Jefferson,
Bonneville, and Clark counties. Figure 3.1-1 shows the regional location of INL. The INL is
roughly equidistant from Salt Lake City, Utah and Boise, Idaho. There are no permanent residents
at INL.

The Department of Energy (DOE) is the federal agency designated with the responsibility and
authority for effectively managing INL lands, in accordance with a series of Land Withdrawal Public
Land Orders that include about 204,900 hectares (506,000 acres) (NRC 2004). In addition,
approximately 8500 hectares (21,000 acres) of state land, and 17,400 hectares (43,000 acres) of
private land were transferred to DOE ownership and management between the1940s and the
1960s, for a total of 230,700 hectares (570,000 acres). DOE is responsible for ensuring that the
future use and management of these lands are in accordance with the Public Land Orders.

Most of INL is undeveloped, high-desert terrain. Only about 4600 hectares (11,400 acres) have
been developed to support facility and program operations at eight primary facility areas
associated with energy research and waste management activities (Figure 3.1-2). These facilities
are located within an approximately 93,000 hectare (230,000 acre) central core of INL. An
18,200-hectare (45,000-acre) security and safety buffer surrounds the developed area.
Additionally, approximately 13,800 hectares (34,000 acres) of INL are developed for utility
rights-of-way and public roads (DOE 2011c). U.S. Highway 20 runs east and west and crosses the
southern portion of INL; U.S. Highway 26 runs southeast and northwest and crosses the
southwestern portion of INL; Idaho State Highways 22, 28, and 33 cross the northeastern part of
INL.

On July 17, 1999, the Secretary of Energy and representatives of the U.S. Fish and Wildlife
Service (USFWS), Bureau of Land Management (BLM), and Idaho Department of Fish and Game
designated 29,650 hectares (73,260 acres) of INL as the Sagebrush Steppe Ecosystem Reserve.
The National Biological Service, in 1995, identified the sagebrush steppe ecosystem as critically
endangered across its entire range. INL’s Sagebrush Steppe Ecosystem Reserve, designated to
ensure this portion of the ecosystem receives special consideration, is located in the northwest
portion of the area (NRC 2004). The southern boundary of the reserve runs east and west along
section lines and is approximately 10 kilometers (6 miles) north of NRF at the closest point. A final
management plan was established for the Reserve in 2004 (DOE 2004a).

Approximately 60 percent of INL is open for livestock grazing (ESER 2008). Grazing permits are
administered by the BLM. Livestock grazing, however, is prohibited within 0.8 kilometers (0.5
miles) of any primary facility boundary and within 3.2 kilometers (2 miles) of any nuclear facility
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(NRC 2004). Livestock grazing is also permitted on the Sagebrush Steppe Ecosystem Reserve
(Figure 3.1-2).

Approximately 94 percent of INL land is open and undeveloped. The land is covered
predominantly by sagebrush and grasslands. Pastures, foothills, and farmlands border much of
INL, with the agricultural activity concentrated in areas northeast of INL. The Bitterroot, Lemhi, and
Lost River mountain ranges border INL on the north and west; volcanic buttes and open plains are
located near the southern boundary of INL (ESER 2008). The mountain ranges are used for
recreational activities and for livestock grazing; mining occurred in these mountains in the past and
there are mineral rights for several locations on INL. The Eastern Butte is used for radio tower
reception.

Geographically, INL is included within a large territory once inhabited by, and still of importance to,
the Shoshone-Bannock Tribes. Cultural resources include not only archaeological sites affiliated
with the Shoshone-Bannock history, but also many kinds of natural resources, such as plants and
animals traditionally used by the Tribes. Finally, features of the natural landscape, such as buttes,
rivers, and caves, often have particular significance to the Shoshone-Bannock people (NRC 2004).
Refer to Section 3.8.1 for additional information.

Controlled hunting is permitted on INL to assist the Idaho Department of Fish and Game in
reducing crop damage caused by wild game on adjacent private agricultural lands. These hunts
are restricted to specific locations. INL is a designated National Environmental Research Park,
functioning as a field laboratory set aside for ecological research and evaluation of the
environmental impacts from nuclear energy development. INL does not lie within any land
boundaries established by the Fort Bridger Treaty of 1868; the entire INL is land occupied by the
DOE. Therefore, the provisions in the Fort Bridger Treaty that allow the Shoshone-Bannock Tribes
to hunt on unoccupied lands of the United States do not apply to INL (NRC 2004). However, as
described in Section 3.8, DOE accommodates Tribal member access to areas on the INL for
subsistence and religious uses.
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Source: DOE 2011¢c
Figure 3.1-1: Regional Location of INL
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Source: INL 2007
Figure 3.1-2: INL Facilities and Land Uses
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NRF Land Use

NRF is the location of the proposed action on INL. NRF, by air distance, is approximately

80 kilometers (50 miles) from the population centers of Pocatello (located to the south), Idaho
Falls, Rigby, and Rexburg (located to the east). Blackfoot is located about 65 kilometers (40 miles)
to the southeast. The developed portions of NRF are primarily for industrial use. NRF is managed
by the U.S. DOE Office of Naval Reactors, Idaho Branch Office. The developed portion of NRF
within the secured perimeter covers about 34 of the approximately 1800 total hectares (84 acres of
the approximately 4400 total acres). The land outside the secured perimeter at NRF is similar to
the other undeveloped land at INL.

Land Use Adjacent to INL

Approximately 75 percent of the land adjacent to INL is managed by the federal government and
administered by the BLM for wildlife habitat, mineral and energy production, grazing, and
recreation. Approximately 1 percent of the adjacent land is owned by the state of Idaho and used
for purposes similar to that of the federal government. Private owners hold the remaining

24 percent of the land adjacent to INL. This portion of the land is used primarily for grazing and
crop production (NRC 2004). Small farming communities are located on the west central and
northwestern boundaries. Most of the eastern boundary of INL borders land used for agriculture
and grazing.

Figure 3.1-2 shows INL facilities, the land use at INL, and the use of the adjacent land. The U.S.
Sheep Experiment Station, located on 365 hectares (900 acres) on the northeast boundary of INL
at the junction of State Route 28 and State Route 33, serves as a winter feedlot for sheep

(NRC 2004). In addition to the land use, there are rivers, streams, and Mud Lake located adjacent
to INL that provide recreational opportunities including fishing and boating. The region surrounding
INL has recreation and tourist attractions including Yellowstone National Park, Grand Teton
National Park, Jackson Hole Recreation Complex, Craters of the Moon National Monument, Challis
National Forest, Targhee National Forest, Beaverhead Deer National Forest, Camas National
Wildlife Refuge, Black Canyon Wilderness Area, Hell’s Half Acre National Natural Landmark, Big
Southern Butte, and Wildlife Management Areas (Market Lake and Mud Lake). The Craters of the
Moon National Monument is approximately 21,500 hectares (53,100 acres) of moon-like landscape
that was created by volcanic eruptions that began 15,000 years ago and ended about 2000 years
ago. This monument was established to preserve the unique geological and biological features
that exist there (NPS 2010). The Craters of the Moon National Monument is approximately 54
kilometers (34 miles) west of NRF. The national parks and recreational areas are used for many
outdoor activities such as hiking, biking, camping, skiing, snowmobiling, fishing, and rafting.

Communities that are closest to INL include Atomic City (south), Arco (west), Butte City (west),
Howe (northwest), Mud Lake (northeast), and Terreton (northeast). In the counties surrounding
INL, approximately 45 percent of the land is for agriculture, 45 percent is open land, and 10
percent is urban. (DOE 2006)

The site of the proposed action is in Butte County, which covers approximately 578,300 hectares
(1,429,100 acres). The majority of INL is located in Butte County. Butte County controls 18
percent of the land; the remaining 82 percent of the land is under federal and state government
control. The county is zoned for agriculture, transitional agriculture, residential, industrial, and
commercial. Butte County has approximately 27,000 hectares (66,500 acres) of irrigated crop
land. Butte County commercial crops include alfalfa hay, grain, and potatoes; livestock on the
rangelands are cattle and sheep. For the remaining federal and state government controlled land,
the BLM controls approximately 234,000 hectares (578,200 acres), the Challis National Forest

3-6



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

contains approximately 100,000 hectares (247,100 acres), Targhee National Forest contains
approximately 20,600 hectares (51,000 acres), the DOE controls approximately 230,300 hectares
(569,100 acres); there are approximately 14,300 hectares (35,300 acres) of state endowment fund
lands in Butte County.

Land Use in Other Surrounding Areas

Land use planning in the state of Idaho is derived from the Local Planning Act of 1975. The state
of Idaho does not have a land-use planning agency (DOE 2002c). Therefore, the Idaho legislature
requires that each county adopt its own land-use planning and zoning guidelines. At present, most
of the surrounding counties have implemented guidelines to focus development adjacent to
previously developed areas, with a goal of avoiding urban sprawl and the pressures that it might
place on existing infrastructure (NRC 2004). The largest city situated close to INL is Idaho Falls,
the largest urban development in Eastern Idaho; Pocatello and Blackfoot are also close to INL.

Because INL is remotely located, adjacent areas are not likely to experience residential and
commercial development. However, recreational and agricultural uses are expected to increase in
the surrounding area, in response to greater demand for recreational areas and the conversion of
rangeland to cropland (NRC 2004). In addition, AREVA Enrichment Services, LLC has proposed
the construction of the Eagle Rock Enrichment Facility. This facility would be located
approximately 32 kilometers (20 miles) west of Idaho Falls, along U.S. Highway 20, approximately
2 kilometers (1 mile) to the east of INL.
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3.2 Transportation
Regional Transportation Infrastructure

The ROI for the transportation infrastructure includes the INL on-site road systems, two U.S.
highways, and a state route (Figure 3.2-1). U.S. Highways 20 and 26 are the main access routes
to the southern portion of INL. State Route 33 provides access to the northern INL facilities. Table
3.2-1 provides average dalily traffic data for selected segments of routes in the vicinity of INL. The
daily weighted average of each route is the annual average daily traffic on the route. Each route is
made up of segments that vary in distance and annual average daily traffic. The weighted average
of each route is calculated by taking each segment of road from the beginning to the end (the total
mileage of the segment) and dividing it by the total mileage of the total route.

Table 3.2-1: Annual Average Daily Traffic on Routes in the Vicinity of INL

Route Daily Traffic Number of Vehicles
weighted average
U.S. Highway 20 - Idaho Falls to INL 2800
U.S. Highway 26 - Blackfoot to INL 2400
State Route 33 - West from Mud Lake 600
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Figure 3.2-1: Regional Roadway Infrastructure in Southeastern Idaho
INL Transportation Infrastructure

INL contains an on-site road system of approximately 274 kilometers (170 miles) of paved roads.
Some of the paved roads are highways that pass through INL and are used by the public; however,
security personnel and fences strictly control public access to facilities at INL. Buses are available
to transport workers to and from all site facilities located within the INL boundary.

INL contains an on-site railroad system of approximately 35 kilometers (22 miles) of rail. Union
Pacific Railroad’s main line to the Pacific Northwest follows the Snake River across southern
Idaho. This line handles as many as 30 trains per day. Union Pacific Railroad provides service to
INL from Blackfoot into the southern portion of INL where it terminates. This branch connects with
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a DOE-owned spur line and then links with developed areas within INL (Figure 3.2-1). Rail
shipments to and from INL are usually limited to bulk commaodities, naval spent nuclear fuel, and
radioactive waste.

Average Shipments from NRF

Resource Conservation and Recovery Act (RCRA) hazardous waste (including non-radioactive
Toxic Substances Control Act (TSCA) waste), recyclable material, low level waste (LLW), mixed
low level waste (MLLW), and radioactive TSCA wastes are transported from NRF. Table 3.2-2
summarizes the average annual NRF waste shipments from 2005 to 2009. RCRA hazardous
waste, radioactive TSCA waste, and MLLW are shipped once a month, while routine solid LLW is
shipped 38 times on average per year.

Table 3.2-2: Average Annual Waste Shipments from NRF

RCRA Non- Recvclable Radioactive
Hazardous | Hazardous Maﬁerial MLLW Solid LLW TSCA
Waste Waste Waste
Number of 12 52 12 12 38 12
Shipments
Radioactive
INL Central Waste
. Facilities . . Management .
Shipped To F(Z\fcfililifs Area (CFA) F(Z\fcfililifs F(Z\fcfililifs Complex F(;fgilil;[:s
Landfill (RWMC) /
Complex Off-site
Facilities

Naval spent nuclear fuel is also shipped to INL. SA 1995 and SAA 2008 limit the annual number
of shipments of naval spent nuclear fuel to INL (3-year running average) to 20 shipments (each
shipping container is considered a shipment). NRF is in compliance with this limit; 16 total
shipments of naval spent nuclear fuel were made between 2008 and 2010, for an average of less

than 6 shipments per year.

The frequency of material shipments necessary to support NRF operations ranges from

approximately one shipment a day to one shipment a week, depending on the amount of supplies
ordered across NRF.
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3.3 Geology and Soils

The ROI for the affected environment for geology and soils includes the INL and NRF. INL is
located on the Eastern Snake River Plain (ESRP). The ESRP extends southwesterly from the
northeast corner of Idaho, near Yellowstone National Park, toward the Hagerman-Twin Falls area.

The INL is relatively flat, with vegetation typical of a sagebrush steppe, a plant community that is
characteristic of cold desert ecosystems. Predominant relief includes volcanic buttes jutting from
the desert floor, uneven surfaced basalt flows, and flow vents and fissures. INL has an average
elevation of 1500 meters (4900 feet) above sea level and is bordered on the north and west by
mountain ranges and on the south by volcanic buttes and open plain. (ESER 2010)

3.3.1 Geology
Regional Geology

INL is situated on a relatively flat area along the northwestern edge of the ESRP, within the ESRP
Physiographic Province. The ESRP is a broad northeast-trending basin that continues to fill in with
sediments and volcanic deposits. The ESRP was built up from multiple eruptions of basaltic lava
between 4 million and 2100 years ago (DOE 2011c). Most of the visible ESRP was shaped during
the last 1.2 million years by volcanic eruptions that resulted in basalt lava flows, domes, and
steep-sided volcanic features. Overlying the basalts are thin, discontinuous deposits of wind-blown
sand (loess composed of calcareous silt), floodplain sediments, and riverbed and lake sediments
(clays, silts, sands, and gravels). Other sedimentary deposits are interbedded between the basalt
flows and represent lulls in volcanic activity. To the northeast, the ESRP merges with the
Yellowstone Plateau. Higher-elevation mountains and valleys of the geologic Basin and Range
Province bound the ESRP to the north and south (NRC 2004). These mountains consist of folded
and faulted rocks that are more than 70 million years old. This Basin and Range deformation,
which began approximately 17 million years ago, affects some ongoing volcanic and tectonic
processes in the INL area (BMPC 2011).

The tectonic forces from the movement of the North American tectonic plate controlled nearby
Quaternary Basin and Range Province faulting (fracturing of the earth’s crust with a component of
vertical displacement) and likely affected the development of northwest-trending volcanic zones
that cross the ESRP. Along with a northeast-trending zone that runs along the axis of the ESRP,
these zones are associated with localized Quaternary volcanism that occurred during the last

1.2 million years. Most of this volcanism has consisted of thin basaltic lava flows from small
fissures and small volcanic vents. Some past eruptions of rhyolite (silica-rich volcanics) have been
more energetic and produced ash deposits and domes. The last of these rhyolite eruptions
occurred about 300,000 years ago (NRC 2004). Volcanic activity occurred as recent as 2000
years ago to the west in the Great Rift Zone. Figure 3.3-1 shows the locations of the faults,
volcanic rift zones, lava flows and earthquakes with a magnitude greater than three (NRC 2011).
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Source: NRC 2011
Figure 3.3-1: Locations of Volcanic Rift Zones and Lava Flows

Approximately 2000 meters (6500 feet) of basalt layers interbedded with ancient stream and lake
bed sediments are present in the ESRP. These beds have been modeled under INL and appear to
dampen or attenuate shock waves generated by earthquakes. Over the past 100 years, there
have been numerous earthquakes with a magnitude of 5.5 or greater with epicenters ranging from
93 kilometers (58 miles) to 283 kilometers (176 miles) from NRF. For an indication of the location
and frequency of earthquakes, refer to Figure 3.3-2. The Hebgen Lake earthquake, the largest
recorded earthquake in the vicinity of NRF, with a moment magnitude (measure of the energy
released) of 7.3 hit the west flank of the Madison Range, 187 kilometers (116 miles) northeast of
NRF in August of 1959. The facilities at INL were shaken but not damaged (BMPC 2011). On
October 28, 1983, an earthquake hit the west side of the Lost River Range with a moment
magnitude of 6.9 (DOE 1995). This earthquake was 93 kilometers (58 miles) west of NRF; again,
the disturbance was felt at NRF without causing any damage (BMPC 2011).
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Source: DOE 2011c
Figure 3.3-2: Location and Frequency of Earthquakes

The geologic formations underlying the ESRP are generalized in a cross-section and as a
stratigraphic column in Figure 3.3-3. Quaternary alluvium, mainly resulting from floodplain
processes, and Quaternary windblown deposits are found at the surface in the northwest area of
the ESRP. The Quaternary Snake River Group is composed of slightly consolidated sedimentary
deposits of thicknesses greater than 60 meters (197 feet) and is interbedded with basalts that are 5
to 25 meters (16 to 82 feet) in thickness. The Snake River Group generally is found throughout the
ESRP area. Below the Snake River Group, in the northeast and southeast area of the ESRP, lies
the upper part of the Idaho Group, which is Tertiary in age and consists of basalts and poorly
consolidated sediment beds. The Quaternary Yellowstone Group and Plateau Rhyolite, which is
composed of rhyolite ash-flow tuff, ash and pumice beds, is found in some areas of the ESRP.

The lower part of the Idaho Group (Tertiary) is composed of basalt exhibiting columnar jointing and
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is fairly ubiquitous throughout the entire Snake River Plain. The Idavada Volcanics, Tertiary, are
found in the Snake River Plain in the northeast and southwest areas (NRC 2011).

Source: NRC 2011
Figure 3.3-3: Regional Geologic Formations
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Site Geology

Much information has been gathered about INL local geology from several geotechnical,
remediation, and groundwater investigations where numerous wells and boreholes were drilled and
logged over the last 60 years. Figure 3.3-4 generalizes the rock units beneath INL.

The NRF and immediately surrounding site geology, as described in the following paragraphs, is
summarized from WEC 1997a. Two types of surficial sedimentary deposits are found at NRF.
There is a wind-blown deposit, loess, that has a primary constituent of montmorillonite clay and
when present varies in thickness from several centimeters to a few meters (approximately a couple
of inches to 10 feet). Generally this deposit, sometimes associated with fine-grained sands,
overlies gravel deposits that are thought to be fluvial in origin. The gravel layer includes
sedimentary, metamorphic and igneous rocks that are thought to have originated from the
mountains north and west of INL and is sometimes interbedded with silt and clay.

Many of the basalt flows at NRF are separated by sedimentary layers or interbeds. Four major
interbeds have been identified. The first major interbed ranges in thickness from approximately

15 centimeters to over 4.25 meters (6 inches to over 14 feet). It is classified as a lithic wacke, a
rock unit composed of poorly sorted mixtures of basalt and quartz grain rock fragments with a high
clay content. Much information has been gathered on this interbed from numerous boreholes, and
geophysical logs. The top of this unit has been identified and mapped because perched water may
be associated with this layer. Because of its wide-range occurrence and physical properties, it has
the potential to impede contaminant migration.

Basalt, underlying the alluvium, is approximately 460 to 610 meters (1500 to 2000 feet) in
thickness. Depth from the surface to the top of basalt ranges from 0 to 18 meters (0 to 60 feet),
and is typically found at a depth of approximately 9 meters (30 feet). The basalt consists of
individual flows ranging in thicknesses of approximately 1.5 to 21 meters (5 to 70 feet). Most of the
fractures in the basalt most likely resulted from the cooling process and would be confined to
specific flows and not transecting across other flows of other ages. Other factures may have been
a result of local or regional stresses, but no data were gathered to support this hypothesis

(WEC 1997a).

Geologic Natural Resources

Mineral resources that are inside the INL boundary are limited to several quarries, or borrow
sources, that supply sand, gravel, pumice, silt, clay, and aggregate for road construction and
maintenance; new facility construction and maintenance; waste burial activities; and ornamental
landscaping cinders used on-site. On-site topsoil is a very limited commodity. Historically, INL has
been a source of borrow materials that were used on-site. Many abandoned pits and excavations
are found adjacent to roads and near older structures and facilities throughout the site. Currently,
six borrow sources are in use on INL, and one inactive source has a high potential as a source
material if production were resumed.

Figure 3.3-5 shows the location of the borrow sources, and Table 3.3-1 provides a description of
these resources (Bean and Jolley 2009).
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Figure 3.3-4: Logs of Rock Units by Drill Holes
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Source: Bean and Jolley 2009
Figure 3.3-5: INL Borrow Sources
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Table 3.3-1: INL Borrow Sources

Borrow Source ﬁgg:gl‘,ﬁ? E)&L;r‘::tr;:, n Original Volume Volume Removed Volume Remaining
and Type cubic cubic cubic cubic cubic cubic
hectares | acres | hectares | acres | meters yards meters yards meters yards
(millions) | (millions) | (millions) | (millions) | (millions) (millions)
Rye Grass Flats
Silt/Clay 103 253 14 35 1.6 2.0 0.2 0.3 1.4 1.7
T-12 (nearly
depleted) Sand
and Gravel 30 75 19 47 1.2 1.5 0.7 0.9 0.5 0.6
Monroe
Boulevard Sand
and Gravel 33 80 9 21 2.8 3.7 0.7 1.0 2.1 2.7
Adams Boulevard
Sand and Gravel 61 150 15 38 1.8 2.4 0.5 0.6 1.3 1.8
Lincoln Boulevard 2.1 2.8
Sand, Gravel, (0.3 (0.4
and Topsaoil 42 105 12 30 3.0 3.9 0.9 1.1 topsoil) topsoil)
T-28 South Sand
and Gravel 55 136 17 43 2.4 3.1 0.7 1.0 1.7 2.1
T-28 North
(inactive) Gravel 9 21 6 14 0.4 0.5 0.2 0.3 0.2 0.2

Source: Bean and Jolley 2009

Note: Average depth of the borrow sources varies between 2 to 9 meters (6 to 28 feet).
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Outside of INL and within approximately 160 kilometers (100 miles) of the boundary, mineral
resources include sand, gravel, pumice, phosphate, and base and precious metals. The geologic
history of the ESRP makes the potential for petroleum production at INL very low (NRC 2004).
However, there has been interest in petroleum exploration in the Tertiary basin sediments in the far
western portion of the Snake River Plain. A 13-megawatt geothermal plant, the Raft River Site, is
located approximately 320 kilometers (200 miles) southeast of Boise (NRC 2011). Geothermal
energy is being further explored in Idaho.

3.3.2 Soils

Figure 3.3-6 shows general soil types at INL. Soil at NRF is characterized as coarse deposits of
cut terraces with an average soil depth of greater than 6.1 meters (20 feet).

Figure 3.3-6: Soil Types at INL
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Figure 3.3-7 shows the areas of INL where the soil depth is greater than 6.1 meters (20 feet).

Figure 3.3-7: Soil Depth at INL
Radiological Characteristics

For INL, it is appropriate to consider specific areas that have been historically contaminated with
radionuclides above background levels. Most of these areas have been monitored for
radionuclides in soil since the early 1970s. Figure 3.3-8 shows the regional soil monitoring
locations. In some of these areas, structures have been removed and areas cleaned to a
prescribed, safe level; but the soil may still have residual measurable concentrations of
radionuclides.
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Source: ESER 2011
Figure 3.3-8: Regional Soil Monitoring Locations

INL was listed on the National Priorities List (NPL) for the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) in November 1989. While the evaluation
concluded that NRF itself did not warrant inclusion in the NPL, the combined ranking with other INL
facilities resulted in placement of the entire INL on the NPL. In accordance with CERCLA
requirements, the EPA, state of ldaho and DOE negotiated a Federal Facility Agreement and
Consent Order which describes how CERCLA activities would be accomplished on INL. To
manage CERCLA sites Waste Area Groups (WAGs) were formed; NRF is in WAG 8

(Figure 3.4-11).

At NRF, there are isolated areas where controlled releases of low-level radioactive liquids were
made prior to 1979. These areas were included in remedial actions as determined by the
Comprehensive Remedial Investigation and Feasibility Study and agreed to by the state of Idaho
and the EPA in the Record of Decision (ROD) signed in September 1998 (IDEQ 1998). These
remedial actions were completed in 2004. This ROD also identified 12 No Further Action sites.
These are sites where contamination above risk based levels could be present, but for which an
exposure route is not available under current conditions; therefore, they are not yet releasable for
unrestricted use, and thus designated as Institutional Controls required. The No Further Action
sites are required to be included in the CERCLA review performed at least every 5 years to ensure
that conditions have not changed; no remedial action is required for these sites. The most recent
Five-Year Review concluded that the remedy for the No Further Action sites has been effective in
limiting unauthorized access and excavation. In addition, the most recent Five-Year Review
identified four sites released from CERCLA institutional controls because they are no longer
necessary (NNPP 2012).

The total radioactivity released to the soil over the operational life of NRF is equal to the amount of
naturally occurring radioactivity in the top 61 centimeters (24 inches) of native east central Idaho
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soil covering a local area of equal size to NRF. Members of the public cannot come in direct
contact with any of the small amounts of residual radioactivity still present at NRF. Table 3.3-2
includes the most recently measured concentrations of radionuclides in soil at NRF measured as
part of the INL monitoring program. Although the concentrations of radionuclides in Table 3.3-2
are considered representative of NRF soil, higher concentrations have been measured in isolated
locations at NRF (e.g., in CERCLA areas).

Table 3.3-2: Concentrations of Radionuclides in NRF Soil

Detected Concentration
Radionuclide Minimum | Maximum
picocuries per gram
¥Cs! 1.0x 10° 1.2
239pu /APy 570 x 10° 1.60 x 10°
2T Am? 430x 10° 9.70 x 10°

'Source: BMPC 2010
®Source: ESER 2010

Radionuclides in soils may be incorporated into agricultural products which are then consumed by
game animals. Therefore, the INL collects soil data for the INL facility areas (Table 3.3-2 provides
the data collected for NRF) to support a screening analysis for potential dose to terrestrial biota.
The results of this screening analysis show there is no evidence that INL site-related radioactivity
in soil is harming terrestrial plant or animal populations (ESER 2010).

3.3.3 Geologic Hazards
Seismic Hazard

The faults closest to INL facilities are the Quaternary Lost River, Lemhi, and Beaverhead faults.
They are normal faults (type of fault associated with Basin and Range tectonics) located along the
base of the mountains to the west and north of INL. Most earthquakes with the potential to affect
INL occur along normal faults in the Basin and Range province north of the Snake River Plain
(INL 2010a). The faults and locations of the earthquakes are shown on Figures 3.3-1 and 3.3-2.

In 2000, INL completed a site-specific probabilistic seismic hazards assessment for all facility areas
at INL. The purpose of this assessment was to estimate the levels of ground shaking that can be
expected at INL facilities from all earthquake sources in the region. This seismic hazards
assessment considered and incorporated results of geologic, seismologic, and geophysical
investigations. The following were used as input parameters for the seismic hazard model:

e Types of faulting, earthquake magnitudes, and recurrence rates for fault-specific, volcanic,
Snake River Plain, and Basin and Range earthquake sources

e Crustal attenuation models that predict the manner in which seismic waves dissipate as
they travel through the subsurface in the ESRP and surrounding mountains

e Propagation characteristics of seismic waves through site-specific subsurface geologic
conditions, such as the alternating basalt and sediment layers beneath INL (INL 2010a)

Sensitivity analyses of these input parameters were performed to determine the important
contributors to the seismic hazard and to assess the uncertainties in the hazard. The final
probabilistic ground motion estimates are in the form of the levels of ground shaking that are
expected to occur once in specified time periods (frequency), such as 1000, 2500, and 10,000
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years. The estimates were completed for surface rock conditions at all INL facilities in 1996 and
updated in 2000 (INL 2010a). INL continues to collect site-specific seismic data by operating 32
seismic stations located on-site (one located at NRF), and on and around the Snake River Plain.
Data are also collected from the 15 Global Positioning System stations that measure the
deformation of the earth’s crust and from 32 strong-motion accelerographs (four located at NRF)
that, in the event of an earthquake, would measure ground shaking and a building’s response to
the shaking.

Probabilistic Seismic Hazard Analysis (PSHA) provides a means to determine the design basis
earthquake used to evaluate structures, systems, and components (SSCs) that are important to
safety and to provide an analytical method to ensure that SSCs perform their safety functions
under the effect of earthquakes. To satisfy the requirements of DOE Order 420.1B, which calls for
a seismic review at least every 10 years, the PSHA completed in 2000 for INL was thoroughly
reviewed during 2009 and 2010. Among seismic data and other models, this effort evaluated
changes to ground motion models using available data and currently accepted methods for
modeling. The evaluation resulted in recommendations to collect new data, perform evaluations of
the new data, and determine if an update of the PSHA is necessary. Data collection and future
update would include using advances in seismic ground motion models and significant
improvements in state-of-the-art practices for geological, geotechnical, and geophysical
characterizations. The first phase of the geologic characterizations has begun at INL and consists
of: evaluating existing data, collecting new data, analyzing the new data, and performing sensitivity
analyses with new data and currently accepted methods. There are plans to include NRF in the
first phase of the geologic characterizations. The results of these investigations would guide any
additional characterizations and be used in a future update of the seismic hazards. Sensitivity
analysis completed for NRF with existing data showed little change from ground motion levels in
the 2000 PSHA.

Volcanic Hazards

The potential for future volcanism and associated volcanic hazards at INL are a consequence of
the volcanic history of the ESRP. Eruptions of silica- and iron-rich (mafic) magmas have occurred
in the ESRP as a result of the Yellowstone hotspot in conjunction with crustal thinning associated
with Basin and Range extension of the crust. Explosive silica-rich, caldera-forming eruptions
began approximately 16 million years ago, in association with the hotspot’s initial position centered
on the common borders of Idaho, Oregon, and Nevada. The hotspot is now located beneath the
Yellowstone Plateau, which has had three major caldera eruptions over the last 2 million years.
After passage of the hotspot in the area of the INL, mild effusive eruptions of iron-rich magmas that
result from relatively recent basaltic volcanoes and rift zones are typical in the ESRP. Volcanic
activity on the ESRP dates from 4 million years ago to as recently as 2100 years ago (DOE
2011a). The most recent eruptions produced basalt lava flows 2100 to 15,000 years ago at
Craters of the Moon National Monument in the Great Rift volcanic rift zone (INL 2010a).

Volcanic hazards at INL have been evaluated for possible hazard phenomena associated with the
different types of silica- and iron-rich eruptions. Hazards associated with explosive, silica-rich
caldera-forming eruptions, similar to those that have occurred at the Yellowstone Plateau, are
considered to be negligible for INL. Volcanic ash-falls could occur at INL from eruptions as far
away as the Cascade Mountains. A 10 annual probability was calculated for a 1.0-centimeter
(0.4-inch) thick ash deposit forming at INL from a Cascade volcano eruption (NRC 2004). Rhyolite
dome volcanoes, such as Big Southern Butte or East Butte, also have the potential to produce
ash-fall deposits. In addition, large volume eruptions from the Yellowstone Volcanic Zone could
produce appreciable ash-fall deposits at INL, in the unlikely event that regional winds were directed
to the southwest during a potential eruption. Basaltic volcanism has occurred as recently as 2100
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years ago in the Great Rift, southwest of INL. Other basaltic lava flows near the southern INL
boundary erupted about 5000 and 13,000 years ago (INL 2010a). Based on the probability
analysis of the volcanic history in the Big Southern Butte area, the conditional probability that the
south-central INL would be affected by basaltic volcanism would be once in 40,000 years or longer.
The estimated probability of volcanic impact is less than once every million years or longer for the
northern INL because past volcanism was older and less frequent (DOE 1995).
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3.4 Water Resources

The ROI for the affected environment for water resources includes INL and NRF surface waters
where storm water, industrial wastewater, or sanitary wastewater are discharged (e.g., Industrial
Waste Ditch (IWD) and active sewage lagoons), perched water zones and groundwater beneath
NRF, and the Snake River Plain Aquifer (SRPA) beneath and downstream of INL. Regional
drainage, floodplains, and off-site water quality are included in the affected environment description
to establish a baseline for cumulative impacts.

This section describes INL surface and groundwater resources in general, and provides specific
information regarding current levels of non-radiological and radiological contaminant
concentrations in surface water effluent and groundwater due to operations at NRF. Wastewater,
storm water, and flooding potential are discussed for NRF. General INL descriptions primarily rely
on previous EISs (e.g., DOE 2005b), CERCLA 5-year review reports, and INL Environmental
Monitoring Reports (e.g., ESER 2009 and ESER 2010). Facility specific information for NRF is
from site-specific monitoring and hydrology reports (e.g., BMPC 2009a, BMPC 2009b, and WEC
1997a), CERCLA 5-year review reports, and permits.

The U.S. EPA has established, under authority of the Safe Drinking Water Act (SDWA), National
Primary Drinking Water Regulations known as primary standards. Primary standards limit the
levels of contaminants in drinking water. Maximum Contaminant Levels (MCLs), as contained in
40 C.F.R. § 141, are the highest levels of contaminants that are allowed in drinking water and are
legally enforceable. National Secondary Drinking Water Regulations or secondary standards are
non-enforceable guidelines regulating contaminants that may cause cosmetic or aesthetic effects
in drinking water (40 C.F.R. § 143). ldaho Administrative Procedures Act (IDAPA) 58.01.08
establishes State drinking water standards which are enforced by the Idaho Department of
Environmental Quality (IDEQ).

The state of ldaho has established primary and secondary constituent standards for groundwater
per IDAPA 58.01.11. These standards essentially mirror the federal primary and secondary
standards established by EPA, and apply to any activity with the potential to substantially degrade
groundwater (aquifer) quality. Unlike the federal secondary standards, state secondary constituent
standards may be enforced.

In this document, MCL terminology is used when the subject matter refers to EPA drinking water

and CERCLA. When the subject matter refers to state of ldaho groundwater, primary and
secondary constituent standards terminology is used.
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3.4.1 Surface Water Resources
3.4.1.1 Natural Water Features
INL

INL is in the Mud Lake - Lost River drainage basin. This is a closed basin that includes the Big
Lost River, Little Lost River, and Birch Creek (Figure 3.4-1). IDEQ regulates protection of bodies of
water in Idaho for existing or designated uses. Big Lost River, Little Lost River, and Birch Creek
have been designated for cold water aquatic communities, salmonid spawning, and primary
recreation (IDAPA 58.01.02). The Big Lost River channel and sinks and lowermost Birch Creek
are classified for domestic water supply and as special resource waters. In general, the Big Lost
River, Little Lost River, and Birch Creek are similar with respect to water quality. Chemical
compositions reflect the carbonate mineral compositions of the mountain ranges drained by the
streams and the quality of irrigation water return flows. None of the rivers or streams on or near
INL have been classified as Wild and Scenic per the Wild and Scenic Rivers Act,

16 U.S.C. § 1274. Surface waters are not used for drinking water at INL, nor are effluents
discharged directly to them; therefore, no surface water rights are issued to INL.

Figure 3.4-1: Mud Lake - Lost River Drainage Basin

The Big Lost River, Little Lost River, and Birch Creek are intermittent on INL. During the summer
months, most flow from these streams is diverted for irrigation before it reaches INL boundaries.
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During fall and winter, seasonal changes in climate (e.g., precipitation and temperature) reduce
stream flow such that it does not generally reach INL. The Big Lost River, Little Lost River, and
Birch Creek flow year-round off INL and drain the mountain areas to the north and west of the site.
Flow that reaches INL seeps into the ground surface along the length of the streambeds and in the
Big Lost River spreading areas (near the southwest boundary of the INL) and sinks (located 11
kilometers (7 miles) north and northeast of NRF) (Figure 3.4-2). The spreading areas are natural
low elevation closed basins associated with the INL diversion dam. The sinks are the lowest
elevation in the closed drainage basin where the Big Lost River terminates into a series of playas
where seasonal wetlands have formed. Surface water on INL that does not infiltrate the ground
surface is lost from the system through evapotranspiration processes. No surface water flows off
INL.

The Big Lost River flows southeast from Mackay Dam, past Arco, and onto the Snake River Plain
(Figure 3.4-1). The INL diversion dam, near the southwestern boundary, prevents flooding of
downstream areas during periods of heavy runoff, by diverting water to a series of natural
depressions or spreading areas (Figure 3.4-2). During periods of high flow or low irrigation
demand, the Big Lost River continues to the northeast past the diversion dam, passes between the
Idaho Nuclear Technology and Engineering Center (INTEC) and the Advanced Test Reactor (ATR)
Complex, and ends in a series of playas about 11 kilometers (7 miles) north-northeast of NRF,
where the water infiltrates the ground surface.

National Wetland Inventory maps prepared by the USFWS indicate wetland areas are associated
with the Big Lost River, the Big Lost River spreading areas, and the Big Lost River sinks (Figure
3.4-2). These wetlands are classified as riverine/intermittent, indicating a defined stream channel
with flowing water during only part of the year. The only U.S. Army Corps of Engineers (USACOE)
jurisdictional wetlands are the Big Lost River sinks.

NRF

The closest natural surface water to NRF is the Big Lost River. NRF is approximately
2.4 kilometers (1.5 miles) west of the Big Lost River. The Big Lost River has been dry for periods
ranging from 6 months to 5 years or more. The Little Lost River flows towards INL from the north
and sinks into the ground near the INL border 11.2 kilometers (7 miles) north of NRF.

Several natural abandoned meander channels are present on NRF (WEC 1997a). These channels
vary in size from hardly noticeable to 3.6 meters (12 feet) wide by 1.8 meters (6 feet) deep.

Several man-made irrigation canals also cross the property. Because water no longer flows in
these channels and canals, they do not appreciably influence the hydrology of NRF (BBI 2006a).

The Big Lost River sinks are about 11.2 kilometers (7 miles) north-northeast of NRF (Figure 3.4-2).
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Figure 3.4-2: Natural Water Features on INL
3.4.1.2 Surface Water Quality

Surface water locations outside of the INL boundary were sampled for gross alpha activity, gross
beta activity and tritium (°H) in 2003 (DOE 2005b) and in 2010 (ESER 2011). In 2003, twelve
surface water samples from five off-site locations were collected along the Snake River. One
sample had a detectable gross alpha concentration of 1.53 picocuries per liter compared to the
EPA MCL of 15 picocuries per liter. Nine of 12 samples had measurable gross beta activity, while
only one sample had measurable *H. Detectable gross beta activity levels from these samples
ranged from 3.1 to 8.0 picocuries per liter, as compared to the EPA screening level of 50
picocuries per liter. Concentrations in this range are consistent with those measured prior to 2003
and cannot be differentiated from natural decay products of thorium and uranium that dissolve into
water as the water passes through the surrounding basalts of the ESRP. The sample with ®H had
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a concentration of 94.7 picocuries per liter, as compared to the EPA MCL for drinking water of
20,000 picocuries per liter.

In 2010, surface water was sampled at three springs downgradient of INL and at four locations
along the Big Lost River (ESER 2011). The downgradient springs were located near Twin Falls
(Alpheus Springs), Buhl (Clear Springs) and Hagerman (Bill Jones Hatchery). Gross alpha
concentrations below the EPA MCL were detected at Alpheus Springs (1.12 (x 0.33) picocuries per
liter) and Clear Springs (2.08 (£ 0.56) picocuries per liter), but no activity was detected at the
hatchery. Gross beta activity levels ranged from 3.61 (+ 0.47) picocuries per liter at the hatchery to
8.31 (£ 0.26) picocuries per liter at Alpheus Springs and are attributed to natural decay products.
®H was not detected in any of the spring samples analyzed by the Environmental Surveillance,
Education, and Research (ESER) contractor. All results were corroborated by co-sampling
performed by IDEQ, except that very low levels of *H (< 50 picocuries per liter) were detected in
two of their samples.

Sample locations along the Big Lost River were at the public rest stop on U.S. Highway 20/26;
along Lincoln Boulevard near INTEC and near NRF; and at the INL Experimental Field Station.
Gross alpha and beta activity were detected at low levels at all of the sample locations (gross
alpha range: 1.12-1.71 picocuries per liter; gross beta range: 0.90 to 2.18 picocuries per liter). °H
was detected at low levels at all of the Big Lost River sample locations except for near INTEC.
Concentrations ranged from 114 to 163 picocuries per liter, well below the MCL.

3.4.1.3 Wastewater

Other surface water bodies on INL include man-made percolation and evaporation ponds, sewage
lagoons, and industrial waste ditches. These ponds, lagoons, and ditches are used for wastewater
management at INL and include the INTEC New Percolation Ponds, Test Area North/Technical
Support Facility Sewage Treatment Plant Disposal Pond, ATR Complex Cold Waste Pond,
Materials and Fuels Complex (MFC) Industrial Waste Pond and ditch, MFC Sanitary Lagoons, and
the NRF IWD. NRF also has sewage lagoons.

INL Wastewater Discharge

Discharge of industrial wastewater to the land surface at INL is regulated by IDAPA 58.01.16 and
IDAPA 58.01.17 and may require an industrial reuse permit (referred to in general terms as a
wastewater reuse permit throughout the rest of this section). Wastewater reuse permits specify
annual discharge volumes, application rates, and effluent primary and secondary constituent
standards. Monitoring of non-radioactive parameters in the influent waste, effluent waste, and
groundwater, as applicable, is required to demonstrate compliance with the permits. Annual
reports are prepared and submitted to IDEQ, as required, and IDEQ inspects facilities for permit
compliance on a regular basis. Some facilities also monitor specified radiological parameters for
surveillance purposes, even though this may not be required by the different wastewater reuse
permits. Compliance with Idaho groundwater quality primary constituent standards and secondary
constituent standards in specified groundwater monitoring wells is generally required. Wastewater
is discharged to the ground surface at the following areas on INL:

INTEC New Percolation Ponds

MFC Industrial Waste Pond, IWD, and sewage lagoons
ATR Complex Cold Waste Pond

NRF IWD
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e CFA sprinkler irrigation system, used during summer months to apply industrial and treated
sanitary wastewater

Per IDAPA 58.01.16 and 58.01.17, wastewater reuse permits are not usually required for INL
sewage lagoons; however, lagoon effluent is generally monitored (frequency and methods are
specific to the different facilities). Wastewater reuse permits have been obtained for the remaining
ponds and ditches listed above, and for the CFA Sewage Treatment Facilities (ESER 2010).
These facilities were sampled for parameters required by facility-specific permits, and no limits
were exceeded in 2008 or 2009 (ESER 2009, ESER 2010).

NRF Wastewater Discharge

Industrial Waste Ditch

The IWD is an evaporative-percolation type wastewater disposal system where non-hazardous
non-sewage wastewater, storm water, and snowmelt runoff are discharged from NRF. Much of the
IWD is located outside the developed area of the facility and supports a variety of plant and animal
life. The NRF IWD consists of two discrete drainage systems (BMPC 2009a). The interior IWD is
comprised of a network of buried pipes, culverts, and open channels within the NRF security fence.
This network empties into a covered exterior culvert, flows to an environmental monitoring station
vault, and ultimately outfalls into two old stream beds that have been connected, straightened and
deepened by dredging (e.g., removing sediment and plant material). The large uncovered portion
of the IWD is 1 to 3 meters (3 to 10 feet) wide and progresses approximately 5.1 kilometers

(3.2 miles) northeast from NRF into the desert where it is terminated by an earthen berm (the
location and extent of the IWD is shown in several figures (e.g., Figures 3.4-6 and 3.4-7)). The
berm prevents water from traveling further down this channel. Normally, no surface water is visible
beyond 135 meters (450 feet) from the outfall.

In July 2007, IDEQ issued a wastewater reuse permit for maintaining and operating the NRF IWD.
Inspections are performed bi-annually to determine if maintenance or repairs to the ditch or
components are needed. Maintenance activities could include dredging (e.g., removing sediment
and plant material from the interior of the ditch to improve infiltration), repairing areas of soil
disturbance due to erosion or animal intrusion, or eradicating noxious weeds. The permit sets
limits and conditions on the volume and type of effluent that is discharged to the IWD. The permit
also requires certain non-radiological parameters to be monitored and stipulates the monitoring
frequency. Even though there were no requirements prior to 2007, NRF has monitored the IWD as
a best management practice for over 20 years.

The 5-year (2005-2009) minimum, maximum, and mean constituent data for the IWD are shown in
Table 3.4-1. The wastewater reuse permit has primary constituent standards of 20 milligrams per
liter and 100 milligrams per liter for 30-day average concentrations for total nitrogen and total
suspended solids, respectively. Total nitrogen is calculated from the sum of total Kjeldahl nitrogen,
nitrate, and nitrite. These limits were not exceeded in the IWD effluent based on the 5-year data
(Table 3.4-1).
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Table 3.4-1: Effluent Water Quality Analytical Results for the NRF IWD

Minimum? | Maximum?® Mean
Parameter'/ Units milligrams per liter (except as noted)
Aluminum <0.0104 <6.8 <<0.55
Antimony <0.0005 0.5 <<0.02
Barium 0.0955 3.2 1.12
Chloride 57.2 32,500 7963
Iron 0.0181 4.92 <0.8
Manganese 0.00118 0.402 0.12
Nitrate as Nitrogen <0.02 6.24 <1.2
Nitrite as Nitrogen 0.0183 16.4 <<4.6
Nitrogen (total Kjeldahl) <0.01 3.08 <0.5
Oil and Grease <1.09 28.4 <3.9
pH 7.22 9.19 8.2
Potassium 2.69 51.4 24.2
Sodium 36.4 13,500 4600
Specific Conductance
(microsiemens per centimeter) 444 50,800 22,888
Sulfate 8.52 191 57.0
Thallium 0.000055 <0.5 <<0.03
Total Dissolved Solids 246 38,300 14,076
Total Suspended Solids 0.4 71.2 14.5

" Parameters that require monitoring per the NRF wastewater reuse permit. Monitoring requirements are
Eermit-specific and differ among INL facilities.

Actual minimums and maximums over the 5-year period (2005-2009) are reported.

< Value is less than the method detection limit (MDL). When applied to the mean, at least one “less than”
value was used in the calculation. The MDL is dependent on the methods used in the analysis.
<< All values used in the mean calculation were less than the MDL.

The data for the IWD show no appreciable concentrations of heavy metals (aluminum, antimony,
barium, iron, manganese, and thallium) and varying levels of non-hazardous salts containing ions
of chloride, potassium, sodium, and sulfate. The three main sources of non-hazardous salts

(e.g., sodium chloride and magnesium chloride) discharged to the IWD are: water softening
solutions; salt used to de-ice NRF sidewalks and streets; and wastewater generated from the
reverse 0smosis process used to de-ionize water for use in the Expended Core Facility (ECF)
water pools. Methods for reducing salt loading to the IWD from these sources are being
considered by NRF. Based on past CERCLA evaluations (e.g., WEC 1997a and BMPC 2012) and
Ecological Risk Assessments (WEC 1997b and DOE 2011d), the concentrations of constituents
released from NRF to the IWD are not harmful to local wildlife (Section 3.5.6) or the environment.
Additionally, downgradient groundwater wells show only small increases in some constituents
compared to background concentrations (Section 3.4.2.2).

NRF operates a water reuse system (not to be confused with the wastewater reuse permit) in
association with the operation of ECF whereby liquids containing radioactivity are collected,
processed, and reused rather than discharged to the environment; however, NRF monitors liquid
effluent into the IWD for radiological parameters on a weekly basis as a best management
practice. Water samples collected from the IWD are analyzed for cobalt-60 (*°Co), cesium-137
(**¥’Cs), ®H, and strontium-90 (**Sr). Mean, minimum, and maximum analytical results for
radiological parameters for the IWD are provided in Table 3.4-2.
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Table 3.4-2: Radiological Liquid Effluent Parameters for the NRF IWD

Mean' | Minimum'’ | Maximum'’
Parameter picocuries per liter
®Co <<12.2 <5.0 <20.0
¥'Cs <<11.7 <5.0 <20.0
gy <<1.2 <0.6 <1.9
°H <<0.5 <0.1 <0.7

"Means, minimums, and maximums for ®°Co and "°’Cs are based on 5 years of data (2005-2009). Means,
minimums, and maximums for **Sr and *H are based on 2 years of data (2008-2009). Actual minimums and
maximums over the 5-year or 2-year period are reported.

< Value is less than the MDL. The MDL is dependent on the methods used in the analysis.

<< All values used in the mean calculation were less than the MDL.

All IWD ®Co and *Cs radiological effluent sample results for 2005-2009 were less than (<) their
method detection limits (MDLs). MDLs are constituent specific and depend on the methods used
in the analysis. All **Sr and °H results were less than their MDL levels for 2008-2009. The derived
EPA MCLs for drinking water are:

%Co = 100 picocuries per liter
'%Cs = 200 picocuries per liter
%Sr = 8 picocuries per liter

®H = 20,000 picocuries per liter

While these MCLs are for drinking water, they provide a comparison to show that radioactivity in
the IWD effluent samples is low compared to drinking water standards.

Sewage Lagoons

In 2012, NRF put two new high-density polyethylene (HDPE) lined evaporative sewage lagoons
into operation (i.e., the active sewage lagoons). Each active sewage lagoon has an area of
approximately 4.3 hectares (10.5 acres) and is located directly northeast of the two retired sewage
lagoons (Figure 3.4-3). The active sewage lagoons are large basins constructed of earthen dikes
to retain sanitary wastewater. Treatment of sewage occurs through natural aerobic processes.
Liquid is evaporated from the active sewage lagoons, thus producing no effluent discharge. The
active sewage lagoons are limited to treating municipal wastewater and are not designed for
industrial or radiological wastewater.

The design, operation, and maintenance of the active sewage lagoons are in compliance with
regulations and recommendations of the State of Idaho Wastewater Rules under IDAPA 58.01.16.
The required Preliminary Engineering Report (Baker 2010) and Operations and Maintenance
Manual (Baker 2012) were approved by IDEQ pursuant to IDAPA 58.01.16. Leak testing was
performed, and all state requirements were met in 2012 prior to putting the lagoons into service.

The two active sewage lagoons (of equal size) can operate in parallel, in series, or isolated
(i.e., one sewage lagoon at a time). The active sewage lagoons were designed for a nominal
discharge of approximately 182,000 liters (48,000 gallons) per day. This was based on a
population of 1600 people with discharge of approximately 114 liters (30 gallons) per day per
person. Annual discharge, based on the daily discharge and assumption that there are 250
working days per year, is estimated at 45,420,000 liters (12,000,000 gallons) per year. Design
conservatisms in operating depth and availability of the second active sewage lagoon allow for
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variation in operating conditions that include wetter than average years and periods when there are
more people on-site (up to 1800). Thus, the nominal operating parameters provided do not
represent operational limits for the active sewage lagoons.

The baseline flow to the active sewage lagoons is estimated to be 39,000,000 liters
(10,300,000 gallons) per year and 155,000 liters (41,000 gallons) per day based on an estimated
population of 1370 workers for Fiscal Year (FY) 2012.

Prior to use of the active sewage lagoons, sanitary wastewater at NRF was conveyed to the
northeast cell of two retired sewage lagoons (Figure 3.4-3). The southwest cell has been dry for
several years. These were facultative lagoons, which combined aerobic and anaerobic digestion
to break down solids. Most of the remaining liquid was dissipated by evaporation; however,
subsurface seepage of liquid effluent from the northeast cell when it was active created a shallow
perched water zone beneath the retired sewage lagoons. Average sanitary wastewater discharged
to the retired sewage lagoons based on data from 2005-2009 was approximately 39,000,000 liters
(10,300,000 gallons) per year, with 13,200,000 liters (3,500,000 gallons) per year generated from
ECF. The retired sewage lagoons are listed as CERCLA sites.

There are no non-radiological effluent monitoring requirements for the active sewage lagoons;
however, the retired sewage lagoons were monitored for similar parameters and on the same
frequency as the IWD. The 5-year (2005-2009) minimum, maximum, and mean non-radiological
constituent data for the retired sewage lagoons are shown in Table 3.4-3. The constituent
concentrations of sewage effluent are typical of ranges expected in a non-aerated evaporative
sewage treatment lagoon, and downgradient groundwater wells show negligible impact.
Monitoring for non-radiological parameters is not necessary for the active sewage lagoons
because this information is not required for day-to-day operation, the likelihood of inadvertent
releases to these active sewage lagoons is considered to be very low, and the HDPE liners
prevent releases to the environment. It is expected that constituent concentrations in the active
sewage lagoons will be within the range reported for the retired sewage lagoons.
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Figure 3.4-3: Location of Active and Retired Sewage Lagoons at NRF
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Table 3.4-3: Effluent Water Quality Analytical Results for NRF Retired Sewage Lagoons

Minimum'’ | Maximum'’ | Mean
Parameter / Units milligrams per liter (except as noted)
Aluminum 0.027 19.3 <0.9
Antimony 0.000583 0.0148 <<0.005
Barium 0.0126 0.591 0.082
Chloride 8.78 260 130
Iron 0.162 28.1 1.8
Manganese 0.0095 0.656 0.06
Nitrate as Nitrogen < 0.02 4.96 << 0.23
Nitrite as Nitrogen <0.03 0.695 <0.14
Nitrogen (total Kjeldahl) <0.033 173 <29.9
Oil and Grease <0.722 32.2 <6.6
pH 7.39 11.2 9.0
Potassium 16.9 36.2 27.8
Sodium 17.1 518 212
Specific Conductance
(microsiemens per centimeter) 157 2740 1255
Sulfate 4.46 103 63
Thallium 0.00025 0.0235 <<0.005
Total Dissolved Solids 18.8 1520 647
Total Suspended Solids 4.88 5640 284

'Actual minimums and maximums over the 5-year period (2005-2009) are reported.

< Value is less than the method detection limit (MDL). When applied to the mean, at least one “less than”
value was used in the calculation. The MDL is dependent on the methods used in the analysis.

<< All values used in the mean calculation were less than the MDL.

NRF monitors liquid effluent into the active sewage lagoons for radiological parameters (*°Co,
37Cs, *H, and *°Sr) on a quarterly basis as a best management practice. All retired sewage lagoon
radiological effluent samples were below their MDLs over the same periods shown in Table 3.4-2
for the IWD (BBI 2005, BBI 2006b, BBI 2007, BMPC 2008, BMPC 2009a).

3.4.1.4 Storm Water
INL Storm Water Discharges

Storm water from INL facilities is generally discharged to industrial waste ditches or infiltration
ponds. Because storm water from INL facilities is not discharged to the Big Lost River, the
National Pollutant Discharge Elimination System (NPDES) permit provisions for discharges into
regulated surface waters do not apply to INL operations.

For construction storm water discharges, INL facilities maintain compliance with INL’s NPDES
General Permit for Storm Water Discharges from Construction Sites, issued by the EPA in June
1993. Coverage under the general permit has been renewed twice (ESER 2011). INL contractors
obtain coverage under the general permit and develop storm water pollution prevention plans for
individual construction projects if it is determined there is reasonable potential to discharge
pollutants to regulated surface waters. The general permit and plan provide best management
practices to prevent pollution of storm water from construction activities at INL.
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NRF Storm Water Discharges

At NRF, storm water (including construction storm water) is discharged to the IWD, to the active
sewage lagoons, or directly to infiltration ponds and trenches. Storm water may result in minor
overland flow (usually limited to flow of only a few meters in length) that infiltrates into the ground.
Storm water that is discharged to the active sewage lagoons is contained, and storm water
discharged to infiltration ponds or trenches evaporates or infiltrates the ground surface. Thus,
there is no potential for storm water discharged to the active sewage lagoons, infiltration ponds,
trenches, or to the ground to reach regulated waters (i.e., the Big Lost River).

The maximum annual discharge (storm water and non-radiological process wastewater) to the IWD
occurred in 1992 with a volume of approximately 650,000,000 liters (172,000,000 gallons)
(BMPC 2012). At this maximum discharge volume, water flow in the IWD was observed to a
distance of approximately 2.9 kilometers (1.8 miles) and did not reach the berm that blocks flow
from traveling further down the channel. In 1993, infiltration was studied along the length of the
IWD as part of the CERCLA Remedial Investigation/Feasibility Study (WEC 1994). It was
determined that operational discharge of 270,000,000 liters (71,000,000 gallons) over 3 months
terminated at approximately 1.8 kilometers (1.1 miles). Since 2000, annual discharge from NRF
has averaged about 30,300,000 liters (8,000,000 gallons), with a discharge of approximately
43,200,000 liters (11,400,000 gallons) in 2009. Thus, under past and current conditions, storm
water discharges from NRF do not reach the Big Lost River and the NPDES permit provisions for
discharges into regulated waters do not apply.

Based on IWD infiltration studies (e.g., WEC 1994), distance to the Big Lost River, and local
topography, it was determined that there is no potential for construction storm water to be
discharged to regulated surface waters. Therefore, NRF does not operate under INL’s General
Permit for Storm Water Discharges from Construction Sites. As a best management practice, NRF
maintains a Wastewater Management Plan which includes sediment and erosion controls for storm
water runoff. Additionally, requirements for managing storm water are included in contract
specifications for subcontractors responsible for construction projects.

3.4.1.5 Floodplains

Flood frequency is typically characterized by the recurrence interval of a flood (or flow). The
recurrence interval is the average period of time that elapses between floods of a given size.
Larger floods are more infrequent, and therefore, have a larger recurrence interval. Recurrence
intervals are calculated based on historical measurements of flow and on geologic evidence of
flooding. The 100-year flood does not necessarily occur once every 100 years, but rather has a 1
in 100 (1 percent) probability of occurring in any given year. The 500-year flood may occur more
or less than once in a 500-year period, but has only a 1 in 500 (0.2 percent) probability in any given
year. A probable maximum flood is a hypothetical flow scenario that is used to place an upper
bound on the impacts of flooding and is usually several times larger than the maximum recorded
flood. It is not assigned a probability, but is intended to represent the combination of events
(snowmelt, precipitation, and dam failure) that could lead to maximum streamflow.

In DOE 2005b, Appendix F, a preliminary floodplain/wetland assessment was prepared to evaluate
potential effects of proposed haul roads on the Big Lost River floodplain and the wetlands in the
Big Lost River sinks. The assessment primarily discussed INTEC and the ATR Complex, but
included locations of other INL facilities (e.g., NRF) in the mapping analysis. Executive Order (EO)
11988 (Floodplain Management) requires that potential effects of actions must be evaluated, if
those actions will be conducted within a floodplain. The EO defines “floodplain” as follows:
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The term “floodplain” shall mean the lowland and relatively flat areas adjoining inland and
coastal waters including flood prone areas of offshore islands, including at a minimum, that
area subject to one percent or greater chance of flooding in any given year

(i.e., a 100-year floodplain).

NRF does not reside in the 100-year or 500-year floodplains of the Big Lost River (BMPC 2012);
therefore, the requirements for a floodplain assessment in EO 11988 do not apply to the proposed
action.

The INL diversion dam, constructed in 1958 and enlarged in 1984, was designed to secure that
portion of INL located on the Big Lost River flood plain from the 300-year flood of the Big Lost
River, by directing flow through a diversion channel into four spreading areas (Figure 3.4-4).

The estimated flood hazard area for a probable maximum flood due to failure of the Mackay Dam
is provided in Figure 3.4-4. The flood inundation area includes the west-central portion of INL
along the Big Lost River drainage. Because the ground surface at INL is relatively flat, floodwaters
outside the banks of the Big Lost River would spread over a large area and pond in the lower lying
areas. Although predicted flood velocities would be relatively slow with shallow water depths,
some facilities could be impacted.

NRF land area is within this probable maximum flood hazard area (Figure 3.4-4). The land surface
at NRF is relatively flat, with elevations ranging from 1475 meters (4840 feet) above sea level near
the wetted end of the NRF IWD, which is located approximately 370 meters (1200 feet) north of
NRF, to 1484 meters (4870 feet) above sea level along the south side of NRF (BMPC 2012).
Flooding at NRF is not likely, since the facility is not located within the current 100-year flood plain.
A flood of the Big Lost River with a recurrence interval in excess of 10,000 years is capable of
inundating NRF (Ostenaa 1999).
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Figure 3.4-4: Surface Water Features, Wetlands, and Flood Hazard Areas at INL
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3.4.2 Groundwater
3.4.2.1 Local Hydrology
Snake River Plain Aquifer

Groundwater in the ESRP is contained primarily in one major unit known as the SRPA. The SRPA
lies beneath INL. It covers approximately 25,000 square kilometers (9600 square miles) in
southeastern Idaho (Figure 3.4-5). Aquifer boundaries are formed by contact of the aquifer with
less permeable rocks at the margins of the ESRP. These boundaries correspond to the mountains
on the west and north and the Snake River on the east.

Source: ESER 2009

Figure 3.4-5: SRPA Boundaries, Direction of Groundwater Flow, and Surrounding
Communities

The SRPA is the major source of drinking water and crop irrigation for southeastern Idaho and has
been designated a Sole Source Aquifer by EPA (ESER 2011). Water storage in the aquifer is
estimated at approximately 1.2 quadrillion to 2.5 quadrillion liters (317 trillion to 660 trillion gallons).
The aquifer is composed of numerous relatively thin basalt flows with interbedded sediments
extending to depths ranging from 610 to 3048 meters (2000 to 10,000 feet). The interbeds
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accumulated over time, as some basalt flows were exposed at the surface long enough to collect
sediment. These sedimentary interbeds lie at various depths, with their distribution and continuity
controlled by basalt flow topography, sediment input, and subsidence rate. In some instances, the
process of sediment accumulation resulted in discontinuous distributions of relatively impermeable
sedimentary interbeds, which facilitate the formation of localized perched groundwater (subsurface
water bodies above the regional groundwater table).

Transmissivity is a measure of the rate at which water is transmitted through a unit width of aquifer
to hydraulically downgradient areas and to pumping wells. Transmissivity in the SRPA ranges from
approximately 0.1 to 71,000 square meters (1.1 to 760,000 square feet) per day and averages
approximately 8600 square meters (93,000 square feet) per day. Groundwater flow rates in the
aquifer have been reported to range from about 0.5 to 6.1 meters (2 to 20 feet) per day

(ESER 2011). Regionally, water in the aquifer moves horizontally, mainly through fractures in the
basalts and basalt interflow zones. Interflow zones are comprised of highly permeable rubble
zones between basalt flows. Groundwater flow in the SRPA is primarily toward the southwest
(Figure 3.4-5).

The Big Lost River, Little Lost River, and Birch Creek terminate at sinks on or near INL

(Figure 3.4-2) and recharge the aquifer (when flow is present). Recharge occurs when water
infiltrates through the surface of the ESRP from flow in the channel of the Big Lost River, the sinks,
Little Lost River, Birch Creek, and Mud Lake. Additionally, recharge may occur from melting of
local snowpacks, during years in which snowfall accumulates on the ESRP, and from local
agricultural-irrigation activities. Valley underflow from the mountains to the north and northeast of
the ESRP has been cited as a source of recharge. Water is discharged from the SRPA through
large springs, which flow into the Snake River, and from water pumped for irrigation. The aquifer
discharges approximately 8.8 billion cubic meters (311 billion cubic feet) of water annually to
springs and rivers. Major areas of springs and seepages from the aquifer occur in the vicinity of
the American Falls Reservoir (southwest of Pocatello) and the Thousand Springs area (near Twin
Falls, Figure 3.4-5), between Milner Dam and King Hill.

INL

The U.S. Geological Survey (USGS) estimates that the thickness of the active portion of the SRPA
at INL ranges between 75 and 250 meters (250 to 820 feet). Depth to the water table ranges from
about 60 meters (200 feet) below land surface in the northern part of INL to about 300 meters
(1000 feet) in the southern part. Numerous USGS publications further describe the hydrogeologic
conditions of the SRPA. Some of these publications can be accessed from the USGS INL Project
Office web site (USGS 2011).

NRF

Water table elevations and depth to the SRPA based on data collected from NRF wells in
November 2011 are provided in Figure 3.4-6. Depth to the aquifer ranges from 102 meters
(334 feet) at USGS Well 15 located approximately 5 kilometers (3 miles) north of NRF to 129
meters (424 feet) in USGS Well 98 located approximately 5 kilometers (3 miles) south of NRF.

At NRF, calculated transmissivity in the aquifer ranges from approximately 0.3 to 53,500 square
meters (3 to 576,000 square feet) per day, and varies with well location (BMPC 2012). The
minimum transmissivity value of 0.3 square meters (3 square feet) per day is associated with a well
that was completed in an aquifer area that may lack rubble zones and fractures; therefore, it
exhibits abnormally low hydraulic conductivity values. A well with a transmissivity of 0.3 square
meters (3 square feet) per day can produce approximately 11,400 liters (3000 gallons) of water per
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day, while a well with a transmissivity of 53,500 square meters (576,000 square feet) per day can
produce in excess of 11,400,000 liters (3,000,000 gallons) per day (BMPC 2012). Hydraulic
conductivity (rate at which water can move through a permeable medium) in the aquifer at NRF
ranges from approximately 1.3 to 256,400 meters (4.4 to 841,200 feet) per year (WEC 1997a). It
should be noted that groundwater flow rates within the aquifer, which are related to hydraulic
conductivity values, range between 1.5 meters (5 feet) and 4.6 meters (15 feet) per day, or
between 560 meters (1820 feet) and 1670 meters (5480 feet) per year. On a local basis, the flow
direction can be affected by recharge from rivers, surface water spreading areas, and
heterogeneities in the aquifer. At NRF, groundwater flow is generally from north to south (Figure
3.4-6).

With greater distances to the aquifer, more soil, sedimentary interbeds, and rock materials are
present to inhibit the downward migration of potential contaminants through various absorption
mechanisms, and thereby reduce the risk that contaminants will reach the aquifer. Based on
analysis of a contaminant (sulfate ion) that moves at approximately the rate of water, it takes 22 to
33 months to migrate from the IWD to the aquifer at well NRF-6. The travel time for this
contaminant is facilitated by a continuous discharge of wastewater from the surface to the aquifer
and is significantly shorter than the time it would take potential contaminants located at the ground
surface to reach the aquifer if carried by precipitation only. Because of the limited amount and
periodic nature of precipitation at the INL, which accounts for the low aquifer recharge rate from
precipitation (2.5 to 8 centimeters per year (1-3 inches per year)) (USGS 1992), and the distance
to the aquifer (approximately 115 meters (380 feet) at NRF), it would take contaminants
approximately 1,500 to 1,600 years to percolate through the soil and rocks to the aquifer below
when assuming a percolation rate of 8 centimeters (3 inches) per year. Travel times could be
much greater if the effects due to soil adsorption mechanisms and the presence of perched water
zones are included. Constituent travel times gradually increase south of NRF due to an increase in
the distance to the aquifer (e.g. about 300 meters (1000 feet) at the southern INL boundary).
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Source: BMPC 2012

Figure 3.4-6: Water Table Contour Map With Direction of Groundwater Flow for NRF
Perched Water
INL
Perched water commonly occurs in the vadose zone (unsaturated zone between the ground
surface and the aquifer) below the INL, in areas where a substantial surface recharge source is
present. Deeper perched water zones are also known to exist. Perched water occurs when
sediments or dense basalt with low permeability impede the downward flow of water to the aquifer.

These perched water tables tend to slow the migration of pollutants that might otherwise quickly
reach the SRPA. If the basalt surface that causes the perched water to form is sloped, then
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perched water will flow down slope along that surface. Any contaminants that may be present in
the water will be carried along with the water to locations that may be some distance from their
origin. This phenomenon has the potential of creating phantom contamination, which is the
occurrence of contamination for which no apparent source exists. Perched water tables have been
detected beneath INL and are mainly attributed to the volume of water discharged to disposal
ponds, sewage lagoons, or industrial waste ditches (ESER 2006).

NRF

At NRF, perched water is known to occur beneath the IWD, the retired sewage lagoons, and
historically beneath leaching beds/pits associated with prototype reactors (Figure 3.4-7).

Figure 3.4-7 provides a historical perspective of perched water at NRF. The figure shows the
estimated extent of perched water (from water level measurements in 2011) along the IWD and at
the retired sewage lagoons, compared to the extent in 1993 and 2006. The locations and extent of
historical perched water zones at the Large Ship Reactor Prototype (A1W) and Submarine
Thermal Reactor Prototype (S1W) leaching beds and an area located approximately 300 meters
(1000 feet) north of the retired sewage lagoons are also shown.

The most significant perched water zone is beneath and east of the outfall of the IWD

(Figure 3.4-7). The areal extent of this zone is directly related to water discharge volumes to the
IWD. Discharge volume to the IWD was reduced between 1993 and 2000 (Figure 3.4-8), due to
changes in operations that included shutting down the S1W prototype, the A1W prototype, and the
Submarine Reactor Plant Prototype (S5G). Discharge volume varied through 2010, but remained
relatively low compared to past years. Reduction in discharge volume resulted in a 20 percent
reduction in the areal extent of the perched water located at the outfall of the IWD, and the
disappearance of the perched water zone, located approximately 300 meters (1000 feet) northeast
of well NRF-6 (Figure 3.4-7). Perched water located below the IWD contains residual constituents
that are either no longer discharged to the IWD, or are discharged at lower concentrations than are
found in groundwater monitoring wells. This is evidenced by concentrations of constituents

(e.g., sulfate ions and ®H) in groundwater monitoring wells that are higher than concentrations in
IWD effluent. It is believed that these constituents are slowly being released as perched water
drains to the aquifer below. By the time water from perched water zones reaches the aquifer, most
constituent concentrations are at or near background levels as evidenced by the Effluent System
Well (NRF-6) and downgradient well groups (Table 3.4-6). (BMPC 2012)

The retired sewage lagoons were designed to be evaporative ponds; however, subsurface
seepage of liquid effluent from the northeast cell has created a shallow perched water zone
beneath the retired sewage lagoons (Figure 3.4-7). This water contains non-hazardous chemicals
(salts). The perched water zone was estimated to be approximately the same size in 2010 as it
was in 1993 (Figure 3.4-7). The retired sewage lagoons were placed out of service in 2012. The
size of this perched water zone is expected to decrease substantially once the retired sewage
lagoons are dry.
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Source: BMPC 2012
Figure 3.4-7: Perched Water Zones at NRF
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Figure 3.4-8: Discharge Volumes to the NRF IWD Through 2010
3.4.2.2 Subsurface Water Quality
INL Groundwater Monitoring Network

The USGS INL Project Office and INL contractors perform groundwater monitoring, analyses, and
studies of the SRPA under and adjacent to INL. Groundwater monitoring is required by a variety of
permits and by CERCLA RODs related to remedial action requirements for WAGs established on
INL (see below for WAG description). In addition, the USGS has conducted numerous studies of
the SRPA. The Environmental Surveillance, Education and Research (ESER) contractor,
Gonzales Stoller Surveillance (formerly S.M. Stoller Corporation), performs groundwater monitoring
at off-site wells.

INL has an extensive groundwater quality monitoring network maintained by the USGS and INL
contractors. Figures 3.4-9 and 3.4-10 show this monitoring network from regional and INL facility
perspectives, respectively. This network includes 178 monitoring or production wells in the SRPA,
from which samples are collected and analyzed for selected organic, inorganic, and radioactive
constituents. NRF maintains its own groundwater monitoring program (discussed below).

CERCLA activities at INL are divided into 10 WAGs (Figure 3.4-11). Each WAG monitors specific
groundwater contaminants associated with remedial actions implemented according to the
requirements of the associated RODs (ESER 2011). WAG 10 has been designated as INL-wide
and addresses the combined impact of the individual contaminant plumes. NRF is covered by
WAG 8.
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Source: ESER 2009
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Figure 3.4-9: INL Groundwater Monitoring Locations
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Source: ESER 2009

Figure 3.4-10: INL Facility Groundwater Monitoring Locations
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Source: ESER 2010

Figure 3.4-11: INL Facility Locations and Corresponding WAGs
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INL Groundwater Quality

Localized areas of radiochemical and chemical contamination are present in the SRPA beneath
INL. These areas, or plumes, are considered to be the result of past disposal practices. Of
principal concern at INL over the years have been the movements of the *H, and **Sr plumes.
has also been a concern. Groundwater monitoring has generally shown long-term trends of
decreasing concentrations for these radionuclides and current concentrations are near or below
EPA MCLs for drinking water (ESER 2010) (Figures 3.4-12 and 3.4-13). The decreases in
concentrations are attributed to discontinued disposal to the aquifer, radioactive decay, and dilution
within the aquifer.

129|

Source: ESER 2010

Note: USGS 065 is downgradient of ATR Complex. USGS 077 is downgradient of INTEC.

Figure 3.4-12: Long-Term Trend of Tritium in USGS Wells (1995 — 2010)
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Source: ESER 2010

Note: Wells are downgradient of INTEC.
Figure 3.4-13: Long-Term Trend of Strontium-90 in USGS Wells (1990-2010)

USGS collects samples annually from select wells at INL for gross alpha, gross beta, gamma
spectroscopy analyses, and plutonium and americium isotopes (ESER 2011). Between 2006 and
2008, concentrations of '*¥’Cs, plutonium-238 (**Pu), plutonium-239/240 (***Pu/?*°Pu), and
americium-241 (*'Am) in all samples analyzed were less than the reporting level. Prior to 2008,
gross alpha-particle radioactivity in 58 wells was less than the reporting level. In 2008, sensitivity
of analyses and changing the radionuclide reported for gross alpha activity resulted in reportable
concentrations in 24 of the 58 wells and ranged from 2.3 (£0.7) to 6.6 (£1.3) picocuries per liter
(ESER 2011). In 2008, concentrations of gross-beta particle radioactivity exceeded the reporting
level in 37 of 58 wells sampled, and concentrations ranged from 2.8 (+0.9) to 21.6 (+1.8) picocuries
per liter.

USGS also collects samples annually from selected wells at INL for chloride, sulfate, sodium,
fluoride, nitrate, chromium, selected other trace elements, total organic carbon, and purgeable
(volatile) organic compounds (ESER 2011). Chromium had a concentration at the MCL of

100 micrograms per liter in Well USGS-065 in 2005 and 2009; its concentration dropped to

85 micrograms per liter in 2010. Concentrations of chloride, nitrate, sodium, and sulfate historically
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have been above background concentrations in many wells at INL, but concentrations were below
established MCLs or secondary MCLs in all wells during 2008 (ESER 2011).

In 2010, samples from 30 groundwater monitoring wells were analyzed for 61 purgeable organic
compounds (ESER 2011). In at least one well on INL, seven purgeable organic compounds were
detected above the MDL of 0.2 or 0.1 micrograms per liter (depending on the compound)

(Table 3.4-4). With the exception of tetrachloromethane in the production well at the RWMC,
organic compound concentrations were below regulatory limits. Concentrations of
tetrachloromethane at the RWMC production well exceeded the EPA MCL of 5 micrograms per liter
in all 12 months of 2010, and ranged from 5.58 to 9.87 micrograms per liter.

Table 3.4-4: Purgeable Organic Compounds in USGS Wells Sampled in 2010

c . USGS 065 | USGS 087 | USGS 088 | USGS 120
onstituent

micrograms per liter
Tetrachloromethane (MCL' = 5) ND? 4.67 0.523 0.691
Trichloromethane
No standard established ND 0.285 0.378 ND
1,1,1-Trichlorethane (PCS® = 200) 0.111 0.179 ND ND
Tetrachloroethene (MCL = 5) ND 0.113 ND ND
Dichloro-difluoromethane
No standard established ND 1.87 ND ND
Styrene (MCL=100) ND 0.167 ND ND
Trichloroethene (PCS = 5) ND 0.637 0.378 ND

'MCL = maximum contaminant level from EPA in micrograms per liter (40 C.F.R. § 141)
’ND = not detected
®*PCS = primary constituent standard values from IDAPA 58.01.11

NRF Groundwater Monitoring Network

NRF manages a comprehensive groundwater monitoring program under CERCLA to determine
what, if any, effects the operations at NRF have had on the quality of the groundwater. This
monitoring program, which is conducted in cooperation with the USGS, indicates that NRF
operations have not significantly degraded the quality of the groundwater. NRF data, in
conjunction with other INL groundwater data, are also used in an independent program managed
by the USGS that monitors groundwater on INL. The INL Oversight Program co-samples NRF and
other INL groundwater monitoring wells on a periodic basis to verify programmatic monitoring
results.

In addition, the USGS and the INL Oversight Program perform independent groundwater sampling
off of INL to ensure that INL operations, including NRF, do not adversely impact the general public
or the water quality of the SRPA. Results of these monitoring programs indicate that no hazardous
constituents or significant radioactivity associated with INL operations are migrating beyond the
INL boundary. This monitoring provides an additional confirmation that there is no adverse impact
on the aquifer from NRF operations.

The wastewater reuse permit requires NRF to collect groundwater data to monitor activities
associated with the operation of the IWD. The groundwater monitoring network for CERCLA WAG
8 overlaps with that of the permit network, and includes four additional wells (NRF-7, USGS 97,
USGS 98, and USGS 99, Figure 3.4-14).
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Figure 3.4-14: Location of NRF IWD and WAG 8 Groundwater Monitoring Wells

NRF monitoring wells are placed into one of four groups to facilitate evaluation of groundwater data

(Table 3.4-5). These include the Regional Upgradient Well Group representing upgradient
background water quality; Local Downgradient and Regional Downgradient Well Groups

representing downgradient water quality, and the Effluent System Well Group representing water
quality associated with discharges to the IWD.
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Table 3.4-5: Well Groups Used in Groundwater Monitoring Analysis

Well Group Wells
Regional Upgradient USGS 12', NRF-7'
Regional Downgradient USGS 97, USGS 98, USGS 99
Effluent System NRF-6
Local Downgradient USGS 102, NRF-8, NRF-9, NRF-10, NRF-11, NRF-12

"Replaced by NRF-16 in 2010. For the purposes of this EIS, and because of limited amount of data available
from NRF-16, they were used as a data source for Regional Upgradient Wells.

NRF Groundwater Quality

In 2012, a groundwater analysis was conducted to compare long-term monitoring results to federal
drinking water guidelines and to local background concentrations to determine NRF impacts on
groundwater quality. The analysis covered the period from inclusion of wells in the groundwater
monitoring network (1989, 1991, or 1996, depending on the well) through November 2010.
Detailed analysis methods are available in BMPC 2012. Results for inorganic, organic, and
radiological constituents in NRF groundwater are summarized below.

For purposes of the groundwater analysis, several key constituents were considered (Table 3.4-6).
Key constituents included in the assessment were based on the following criteria:

Contaminants of concern that are routinely measured.

e Constituents detected in the soil during confirmation sample analysis that were also
consistently detected in groundwater samples and were known to have been released at
NRF in the past. These constituents include chromium.

e Constituents that are good geochemical indicators. This group includes calcium, chloride,
sodium, and tritium. These constituents generally do not interact with the aquifer matrix
material, and therefore reflect important aquifer properties such as dispersion and
groundwater flow paths.

e Constituents that are consistently present in NRF groundwater samples and act as
geochemical indicators. This group includes aluminum, iron, manganese, and nickel.
These constituents may interact with the aquifer matrix.

The mean concentrations for each well and well group for all NRF inorganic groundwater
constituents are compared to background concentrations and EPA MCLs in Table 3.4-6. None of
the constituent concentrations exceeded primary EPA MCLs, and with the exception of iron in two
wells (NRF-6 and NRF-7) and chloride in one well (NRF-6), none of the mean concentrations
exceeded secondary federal MCLs.

NRF-6 is located immediately downgradient of the IWD; therefore, sample results from this well
reflect contributions from the IWD effluent. NRF-7 is a low-producing well (3.8 to 11.4 liters (110 3
gallons) per minute), that produces results that sometimes can be influenced by the presence of
fine sediments, hence the elevated iron results.

The values in Table 3.4-6 are color coded with respect to regional upgradient concentrations.
Specific conductance and ionic salt constituents including calcium, chloride, magnesium,
potassium, sodium and sulfate in NRF-6 and other wells were elevated by greater than three
standard deviations compared to upgradient concentrations. The causes for these observations
are discussed below.
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Sodium chloride is used to create the regeneration solution for current water softening processes
at NRF. As a result of the softening cycle, the solution discharged to the IWD contains elevated
levels of calcium, chloride, magnesium, and sodium ions compared to upgradient (background)
groundwater. These elevated concentrations of calcium, chloride, magnesium, and sodium ions
are reflected in the groundwater after the IWD effluent percolates through the ground to the aquifer
below. The elevated concentration of potassium ions in the aquifer is likely due to exchange
reactions occurring between calcium ions and magnesium ion-rich IWD effluent as it percolates
through sediments and rocks to the aquifer below. In this process, IWD effluent (now groundwater
recharge) is slightly enriched in potassium ions while the surrounding aquifer material is enriched
in calcium and magnesium ions.

Prior to the mid-1990s, NRF used sulfuric acid as the regeneration solution for the water softening
process such that elevated levels of neutralized sulfate ion-rich wastewater was discharged to the
IWD. This resulted in the perched water located below the IWD containing a sulfate ion
concentration in excess of 350 milligrams per liter. The concentration of sulfate ions that is
currently present in perched water beneath the IWD is believed to still contain elevated levels of
residual sulfate ions. The fact that the concentration of sulfate ions currently in NRF-6 water
samples is higher than the concentration being discharged to the IWD suggests that water
containing elevated concentrations of sulfate ions is slowly being released as perched water drains
to the aquifer below. The concentration of sulfate ions in NRF-6 water samples is less than the
MCL.

Downgradient wells USGS 97, USGS 98, and USGS 99 contain zinc concentrations that are
elevated compared to background but are significantly below the MCL. Zinc levels in these wells
are associated with well construction issues rather than groundwater issues. This conclusion is
supported by the observation that the mean zinc concentration in USGS 98 was approximately 150
parts per billion prior to the replacement of the pump, motor, and well screen in this well early in
2005 compared to a mean of approximately 11 parts per billion after the refurbishment. Well
components and construction history for USGS 97 and USGS 99 are similar to that of USGS 98.

The presence of elevated nitrate levels in most of the downgradient wells indicates the influence of
the NRF retired sewage lagoons. These retired sewage lagoons are nearly 50 years old and are
known to leak. All nitrate concentrations are significantly below primary MCLs.

The average concentration of chromium in NRF-6 exceeded the upgradient concentration by a
factor of approximately four, but was well below the MCL.
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Table 3.4-6: Comparison of MCL and Background Groundwater Concentrations to Individual Wells and Well Groups

Constituent Specific Conductance | Aluminum | Antimony | Arsenic | Barium | Beryllium
pH microsiemen/ -
centimeter parts per billion
MCL 6.5 (t;))S.S NA 200 (a) 6 10 2000 4

Background 8.0£0.2 397 £ 11 63 + 43 0.44 £ 0.31 3.0+1.4 101 £ 21 0.9+0.7
NRF-6 7.8+0.2 1589 £ 350 52 + 37 0.49 + 0.47 42+0.9 106 + 39 0.9+0.7
NRF-7 8.3+0.2 246+ 9 114+£97 | 0.44+£0.35 3.1+1.5 70 + 21 0.9+0.7
NRF-8 7.8+0.2 569 £ 19 51 £39 0.48 + 0.84 33+15 127 +8 0.9+0.7
NRF-9 7.8+0.2 615+ 19 58 + 38 0.51 £1.02 33+15 137 7 0.9+0.7
NRF-10 7.8+0.2 582 + 22 140 £ 102 | 0.63+1.35 35+1.7 136 £ 8 0.9+0.7
NRF-11 7.8+0.2 603 + 24 55+ 35 0.46 + 0.75 4.9+3.0 138 £ 15 0.9+0.6
NRF-12 7.8+0.2 624 + 51 56 + 37 0.40 £ 0.51 33+15 149 £ 14 0.9+0.6
USGS 12 7.8+0.1 545 £ 43 49 + 41 0.43 +0.33 3.0+14 129 £ 18 0.9+0.6
USGS 97 7.9+0.1 584 £ 18 54 + 39 0.49 + 0.56 29+14 127 £ 16 0.9+0.6
USGS 98 7.9+0.1 415+ 21 54 + 37 0.41 £ 0.35 29+15 51+8 0.9+0.7
USGS 99 7.9+0.1 526 £ 13 51 £42 0.41 £ 0.35 4.1+32 105+ 6 0.9+0.7
USGS 102 7.9+0.1 568 £ 20 48 + 36 0.41 +0.34 29+14 114 £ 10 0.9+0.6
Regional Upgradient’ 8.0+£0.3 404 £ 153 79+79 0.44 + 0.34 30+14 101 + 36 0.9+0.6
Effluent System” 7.8+£0.2 1589 £ 350 52 +37 0.49 + 0.47 42+0.9 106 + 39 0.9+0.7
Local Downgradient’ 7.8+£0.2 591 + 35 66 + 60 0.48 £ 0.86 36+2.0 133+ 15 09+0.6
RegionalDowngradient® 7.9+0.1 509 + 72 53 + 39 0.44 £ 0.43 34+24 97 + 32 09+0.6
(a) Secondary Maximum Contaminant Level (MCL) Between 1 and 2 standard deviations greater than
(This is not an enforceable value but rather a recommendation.) background
(b) Action Level - Between 2 and 3 standard deviations greater than

background
NA=MCL not determined Greater than 3 standard deviations from
background

"Regional Upgradient Well Group: USGS 12 and NRF-7
*Effluent System Well Group: NRF-6
®Local Downgradient Well Group: NRF-8 through NRF-12 and USGS 102
“Regional Downgradient Well Group: USGS 97, USGS 98, and USGS 99

Notes: Table constituents are arranged by metals, salts, nutrients, and then radionuclides.
Averages are for 1989-2010 for wells USGS 12, 97, 98, 99, and 102; 1991-2010 for NRF-6 and NRF-7; and 1996-2010 for NRF-8, 9, 10, 11, and 12.
Specific conductance is a measure of the ionic content of a water sample (e.g., salinity).
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Table 3.4-6: Comparison of MCL and Background Groundwater Concentrations to Individual Wells and Well Groups (cont.)

Constituent Cadmium | Chromium | Copper | Iron | __Lead | Manganese |  Mercury
parts per billion
MCL 5 100 1000 (a) 300 (a) 15 (b) 50 (a) 2

Background 05104 93 32 138 £ 171 1.8+£0.9 65 0.1+£0.0
NRF-6 05+0.3 349 32 465 + 474 1.8+£0.9 6+4 0.1 £0.1
NRF-7 04+04 12+£2 4+4 310 £ 293 1.8+£1.0 86 0.1+0.1
NRF-8 0.4+0.2 8+1 4+3 69 + 44 21+1.0 3+4 0.1 £0.1
NRF-9 0.4+0.2 11+1 3+3 78 £43 2.0+0.9 4+4 0.1 £0.1
NRF-10 0.4+0.2 14+£3 3+3 236 £ 215 21+0.9 6+4 0.1 £0.1
NRF-11 0.5+0.2 - 4+3 79 £ 53 20%0.9 414 0.1 £0.1
NRF-12 0.4+0.2 4+3 86 + 54 2.0+0.9 4+4 0.1+0.1
USGS 12 05+0.3 71 2+1 59 +42 1.7+0.9 5+5 0.1 £0.1
USGS 97 0.6 +£0.3 71 32 66 + 55 22+0.9 65 0.1 £0.1
USGS 98 0.5+0.3 61 3+2 131110 [0 E24 7+4 0.1 £0.1
USGS 99 0.6 +£0.3 6+1 31 109 + 89 22109 5+5 0.1 £0.1
USGS 102 0.5+0.3 71 33 86 + 91 1.7+£0.9 5+5 0.1 £0.1
Regional Upgradient’ 0.5+£0.3 9+3 3%3 179 £ 239 1.8+0.9 75 0.1 £0.1
Effluent System” 05+0.3 34+9 3+2 465 + 474 1.8+£0.9 6+4 0.1+0.1
Local Downgradient’ 0.5+£0.2 12+5 3%3 104 £ 116 2.0£0.9 414 0.1 £0.1
Regional Downgradient” 05+0.3 6+1 3+2 102 + 91 28+1.8 6+5 0.1 +0.1
(a) Secondary Maximum Contaminant Level (MCL) Between 1 and 2 standard deviations greater than
(This is not an enforceable value but rather a recommendation.) background
(b) Action Level - Between 2 and 3 standard deviations greater than

background

NA=MCL not determined Greater than 3 standard deviations from background

"Regional Upgradient Well Group: USGS 12 and NRF-7

®Effluent System Well Group: NRF-6

®Local Downgradient Well Group: NRF-8 through NRF-12 and USGS 102
“Regional Downgradient Well Group: USGS 97, USGS 98, and USGS 99

Notes: Table constituents are arranged by metals, salts, nutrients, and then radionuclides.
Averages are for 1989-2010 for wells USGS 12, 97, 98, 99, and 102; 1991-2010 for NRF-6 and NRF-7; and 1996-2010 for NRF-8, 9, 10, 11, and 12.
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Table 3.4-6: Comparison of MCL and Background Groundwater Concentrations to Individual Wells and Well Groups (cont.)

. Nickel | Selenium | Thallium Zinc | Calcium | Potassium
Constituent e
parts per billion
MCL NA 50 100 (a) 2 5000 (a) NA NA

Background 5.9 +27 4+2 1.1£03 | 0.15£0.2 12.0+8 44210 + 2530 2583 + 199
NRF-6 D115 %78 | 4+1 1.0+0.7 | 0.39+1.4 12.0+8 130144 + 25441 5208 + 1009
NRF-7 8.3+3.5 442 11407 | 0.14+0.2 13+9 26174 + 2807 3067 + 276
NRF-8 45+33 5+0 11209 | 0.11£02 11+7 68267 + 3936 2291 + 185
NRF-9 43+3.4 5+ 1 11409 | 0.11£0.2 12+7 72273 + 4184 2485 + 265
NRF-10 24 %88 5+1 1.1+09 | 0.10£0.1 11+8 68254 + 4516 2497 + 206
NRF-11 7.1+28 5+ 1 12409 | 0.26+0.9 12+7 69423 + 4384 2541 + 223
NRF-12 8.0+5.9 41 11409 | 0.10£0.2 12+7 70717 + 5903 2582 + 231
USGS 12 3.2 +3.1 41 0.8+0.2 | 0.15%0.2 12+6 62135 + 5418 2037 + 226
USGS 97 3.2 +3.1 41 11207 | 0.18+0.2 51 68104 + 4347 2157 + 234
USGS 98 2.9 3.1 4+2 11207 | 0.16£0.2 11+4 47452 + 3701 2142 + 233
USGS 99 3130 4+2 11207 | 01402 113 + 26 61586 + 3093 1818 + 185
USGS 102 3130 41 11+0.8 | 0.13£0.2 13+8 67814 + 4491 2228 + 233
Regional Upgradient’ 5.8 +4.2 4+2 09+05 | 0.15%0.2 12+8 44722 + 18579 2546 + 575
Effluent System® SE7Z8 4+ 1.0+£0.7 | 0.39+1.4 12+8 130144 + 25441 5208 + 1009
Local Downgradient® 6.5+5.8 4+1 11409 | 0.14+04 12+7 69456 + 4836 2437 + 259
Regional Downgradient” 3.1+3.0 4+£2 1.1+£0.7 0.16 £ 0.2 81 +53 59002 £ 9385 2037 + 268

(a) Secondary Maximum Contaminant Level (MCL)
(This is not an enforceable value but rather a recommendation.)

(b) Action Level

NA=MCL not determined

"Regional Upgradient Well Group: USGS 12 and NRF-7
®Effluent System Well Group: NRF-6

®Local Downgradient Well Group: NRF-8 through NRF -12 and USGS 102
“Regional Downgradient Well Group: USGS 97, USGS 98, and USGS 99

Between 1 and 2 standard deviations greater than
background

Between 2 and 3 standard deviations greater than
background

Greater than 3 standard deviations from background

Notes: Table constituents are arranged by metals, salts, nutrients, and then radionuclides.
Averages are for 1989-2010 for wells USGS 12, 97, 98, 99, and 102; 1991-2010 for NRF-6 and NRF -7; and 1996-2010 for NRF-8, 9, 10, 11, and 12.
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c . Magnesium | Sodium |  Chloride Sulfate | NO, | NO,+NO, gy
onstituent — - - -
parts per billion picocuries per liter
MCL NA NA 250000 (a) 250000 (a) 1000 10000 8
Background 14614 +382 | 11659 + 1056 17152 + 548 | 22766 + 3511 3+1 1115 + 72 0.09 +0.11
123192 + 301485 + 150094 +
NRF-6 34431 + 5190 47366 133391 61593 3+2 1834 + 173 0.11+0.18
NRF-7 9213 + 447 8962 + 780 5017 + 283 13967 + 776 3+1 464 + 45 0.10+0.15
NRF-8 21923 + 1411 | 15307 + 987 32902 + 3352 | 33431 +1984 | 3+2 1913 + 210 0.10+0.16
NRF-9 22496 + 1334 | 18187 + 1281 | 44702 +3965 | 42188 +3793 | 3+2 2183 + 180 0.12+0.18
NRF-10 21953 + 1551 | 15773 +1543 | 41951 +3787 | 38898 +3286 | 4+2 1802 + 170 0.07 +0.11
NRF-11 21883 +1381 | 18779 +1564 | 43117 +3878 | 40349+3756 | 4+3 1923 + 213 0.07 £0.10
NRF-12 22138 + 2076 | 20177 + 2516 | 48243 +9025 | 45672 +8886 | 4 +3 1893 + 221 0.09+0.17
USGS 12 19829 + 1832 28074 + 8992 3+2 1672 + 406 0.06 + 0.12
USGS 97 22308 + 1451 | 15181 +1791 | 33189 +2742 | 34283 +1898 | 3 +2 2012 + 162 0.08 +0.17
USGS 98 18198 + 1463 | 9915 + 1123 14369 + 777 21533 + 822 3+1 1124 + 120 0.03+0.12
USGS 99 21652 + 907 22008 + 1899 | 26854 + 1428 | 3+ 1 1683 + 145 0.05+0.15
USGS 102 21671 + 1467 31880 +2948 | 33286 +2322 | 3+3 1892 + 174 0.09 + 0.11
Regional Upgradient’ | 14746 + 5500 | 11742 +3133 | 17485+ 13285 | 22747 + 9041 3+2 1118 + 674 0.08 +0.13
2 123192 + 301485 + 150094 +
Effluent System 34431 + 5190 47366 133301 61593 3+2 1834 + 173 0.11+0.18
Local Downgradient® | 22009 + 1562 | 16914 + 2683 | 39822 +7847 | 38520+6360 | 3+3 1929 + 223 0.09 +0.14
gigv'r?;‘f; dient* 20737 + 2217 | 13078 +2739 | 23528 +7950 | 2788045390 | 3 +1 1608 + 392 0.06 +0.15

(a) Secondary Maximum Contaminant Level (MCL)
(This is not an enforceable value but rather a recommendation.)

(b) Action Level

NA=MCL not determined

"Regional Upgradient Well Group: USGS 12 and NRF-7
®Effluent System Well Group: NRF-6
®Local Downgradient Well Group: NRF-8 through NRF-12 and USGS 102
“Regional Downgradient Well Group: USGS 97, USGS 98, and USGS 99

Between 1 and 2 standard deviations greater than

background

Between 2 and 3 standard deviations greater than

background

Greater than 3 standard deviations from background

Notes: Table constituents are arranged by metals, salts, nutrients, and then radionuclides.
Averages are for 1989-2010 for wells USGS 12, 97, 98, 99, and 102; 1991-2010 for NRF-6 and NRF-7; and 1996-2010 for NRF-8, 9, 10, 11, and 12.
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Table 3.4-6: Comparison of MCL and Background Groundwater Concentrations to Individual Wells and Well Groups (cont.)

Constituent *Ni cs ®Co *H (Historical) *H (5-year, 2005-2010)
picocuries per liter

MCL 50 200 100 20000 20000
Background 0.31 £0.74 0.14 £ 0.34 0.44 +1.28 26.56 = 16.20 26.56 = 16.20
NRF-6 0.17+1.13 0.17 £0.53 0.01 £ 0.91 40.66 +9.11
NRF-7 0.22 £0.87 0.08 £0.39 0.23 £0.42 2.67 £2.99 2.56 + 3.11
NRF-8 0.39 + 0.69 0.08+0.43 | -0.66 £1.07 44.45 + 10.50 35.48 + 8.81
NRF-9 0.34 £ 0.85 0.10+0.54 | -0.10+£0.44 79.37 £ 27.52 48.98 + 14.88
NRF-10 4.08 + 2.01 0.10 £ 0.41 -0.05 £ 0.96 109.49 + 33.87
NRF-11 0.07 £0.33 0.23 £0.29 139.27 + 86.55 42.87 £13.17
NRF-12 -0.10+£0.39 | 0.22+£0.41 -0.14£1.13 49.66 + 14.67 32.26 + 8.30
USGS 12 0.39 + 0.60 0.17+0.33 | -0.10 £ 0.91 49.67 +£ 16.03 31.27+7.21
USGS 97 -0.18 £1.01 0.10+0.35 | -0.44+£1.28 43.04 +12.38 28.76 £ 6.82
USGS 98 0.34+0.66 | -0.07+£0.27 | 0.00+0.22 15.20 £ 6.43 10.10 £ 4.99
USGS 99 0.64 +1.03 0.05 +£0.32 0.86 + 1.03 26.93£8.12 21.83 +£12.92
USGS 102 0.14 + 0.52 0.30 + 0.60 0.39 + 2.26 45.51 + 13.16 33.54 £ 10.84
Regional Upgradient’ 0.30 £ 0.74 0.12+0.36 0.07 £ 0.71 28.50 + 26.40 18.35 £ 15.69
Effluent System® 0.17+1.13 0.17 £0.53 0.01 £ 0.91 40.66 +9.11
Local Downgradient’ 1.26 £ 1.87 0.15+0.47 -0.04 £1.22 77.80 £ 54.24 44.20 £ 18.32
Regional Downgradient” 0.28 £ 0.96 0.03 £0.32 0.17+1.14 28.27 £ 14.62 19.09 +9.77
(a) Secondary Maximum Contaminant Level (MCL) Between 1 and 2 standard deviations greater than
(This is not an enforceable value but rather a recommendation.) background

(b) Action Level

NA=MCL not determined

"Regional Upgradient Well Group: USGS 12 and NRF-7
®Effluent System Well Group: NRF-6

®Local Downgradient Well Group: NRF-8 through12 and USGS 102
“Regional Downgradient Well Group: USGS 97, USGS 98, and USGS 99

Between 2 and 3 standard deviations greater than
background

Greater than 3 standard deviations from
background

Notes: Table constituents are arranged by metals, salts, nutrients, and then radionuclides.
Unless otherwise noted, averages are for 1989-2010 for wells USGS 12, 97, 98, 99, and 102; 1991-2010 for NRF-6 and NRF-7; and 1996-2010 for NRF-8, 9, 10, 11,

and 12.

For concentrations of radiological constituents, values can be negative if the statistical count for the sample is less the background concentration used in the analysis.
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Table 3.4-6 shows °H averages since the collection of data began (historical) and the *H averages
for the period from 2005 to 2010. The historical levels of ®H in NRF-9, NRF-10, and NRF-11 (wells
in the Local Downgradient Well Group) were elevated with respect to background, although
significantly lower than the MCL. These wells are located downgradient of the S1W Leaching
Beds/Pit. Residual contamination from historical *H releases from the deactivated S1TW prototype
is the suspected source. Because of these three wells, the historical average in the Local
Downgradient Group is also elevated. The 5-year °H averages for NRF-9, NRF-10, and NRF-11
are significantly lower than their historical counterparts and are only slightly above background
concentrations reflecting the results of the natural decay of the °H.

The historical levels of ®H in NRF-6 (Effluent System Well Group) were slightly elevated above
background (Table 3.4-6). The source is thought to be historical inadvertent releases to the IWD
that are stored in perched water. The residual °H is slowly released over time from the perched
water zone and detected in the NRF-6 groundwater samples. °H concentrations in NRF-6 have
declined over time (most likely due to natural decay) and the 5-year average (November 2005
through November 2010) is not significantly different from background. Both the historic and
5-year average °H concentrations in NRF-6 are well below the MCL of 20,000 picocuries per liter.

During the 2006 to 2011 period, groundwater samples were analyzed for selected volatile and
semi-volatile organic compounds once each year (BMPC 2012). Most of the organic compounds
that were evaluated were not detected in NRF water samples, and those that were detected
occurred at very low concentrations. Included in this list are bis(2-ethylhexyl)phthalate (related to
plastics); butylated hydroxytoluene (a preservative for food and cosmetics); acetone (a laboratory
solvent); and benzene, naphthalene and toluene (combustion by-products). Only benzene and
toluene have MCLs, and concentrations of these constituents were below the MCLs for all years.
Of the remaining compounds detected during 2006 through 2011, only bromocil and
tetrachloroethylene were found consistently in NRF-6 samples at low concentrations (Table 3.4-7)
and could be related to past operations at NRF.

Tetrachloroethylene concentrations were below the MCL for all years. Bromacil is an herbicide that
is used at NRF for weed control. Tetrachloroethylene is a solvent used in industry, and is no
longer used at NRF. It is detected as soil vapor from all three abandoned NRF landfills. However,
no hydrologic connection between the abandoned landfills and groundwater sampled by NRF-6 is
known to exist. The reason for its presence in NRF-6 may be related to IWD discharges from past
operations. There is no evidence of a pattern of consistent or wide-spread contamination of the
aquifer associated with any organic compound.

Table 3.4-7: Occurrence of Organic Compounds in NRF-6 From 2006 to 2011

1 2 NRF-6
MCL" | MDL 2006 | 2007 | 2008 | 2009 | 2010 | 2011
parts per billion
Bromacil NA 0.1 ND 1.2 0.99 1.2 ND ND
Tetrachloroethylene 5 0.2 0.28 0.28 0.37 0.35 0.37 ND

"Maximum Contaminant Level
2Minimum Detection Level
NA = Not Applicable

ND = Not Detected

Table 3.4-8 compares water quality averages between the four well groups for ten key inorganic
constituents (four well groups times ten constituents for a total of 40 comparisons) for the periods
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1996 through 2000, 2001 through 2005, and 2006 through 2010. These comparisons are intended
to provide an overview of trends in constituent concentrations at NRF. Table 3.4-8 shows that
group mean concentrations for many of the key constituents have dropped since 1996 (e.g., the
Regional Upgradient aluminum concentration of 103 parts per billion compared to a concentration
of 39 parts per billion). Of the 40 comparisons made, the mean concentrations for 26 comparisons
have declined, seven rose (two only slightly), and seven remained unchanged. With the exception
of iron and chloride (secondary MCLs) in the Effluent System Well Group for two of the time
periods, mean constituent concentrations were below MCLs.

Where increases were noted, they were relatively small with the exception of calcium, chromium,
sodium, and chloride in the Effluent System Well Group. The increase in the ionic salt
concentrations is primarily due to water softening operations at NRF as discussed above coupled
with a decrease in the volume of water discharged to the IWD from other sources which are not
associated with water softening operations.

In summary, Table 3.4-8 shows that the relative magnitude of mean constituent concentrations is
nearly the same (or slightly lower) compared to those described in the 2001 Five-Year CERCLA
Review (BBI 2001) and supports the conclusion that past or present operations at NRF do not
substantially impact the quality of the SRPA. Table 3.4-8 also shows that the average activity
levels for ®H in all wells is lower over the past 5 years compared to historical averages
demonstrating the effects of radioactive decay.

The 2006 to 2010 Local Downgradient Group average is lower in concentration for nine of the ten
key constituents compared to the 1996 to 2000 Local Downgradient Group average for the same
constituents. The only exception is sodium. These observations suggests that water quality
downgradient of NRF is generally improving.

Data derived from individual NRF groundwater monitoring wells contained within the various
groups for ten selected key constituents (discussed above) were evaluated for trends. This
evaluation shows that a majority of the key constituents are stable or trending downward in the
individual NRF groundwater monitoring wells. See BMPC 2012 for discussion on trends in
individual wells and in-depth analysis on trends in chloride, chromium, and ®*H. Overall, most
measured contaminants are trending downward. Samples representing regional upgradient and
regional downgradient water quality are statistically similar, thus, indicating that past and present
operations at NRF have had no significant impact on groundwater quality.
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Table 3.4-8: Comparison of MCL and NRF Background Groundwater Concentrations to Individual Wells and Well Groups Over

Time
. Aluminum | Calcium |  Chromium Iron | Manganese
Constituent s
arts per billion

MCL 200 (a) NA 100 300 (a) 50 (a)

Regional Upgradient’ 39 £33 43955 + 19810 102 9775 3+2

2006 Effluent System® 19+4 153939 + 13810 43+8 73 £40 1+£1

to Local Downgradient 35+43 68606 + 3666 12+3 63 + 84 212
2010 Regional

Downgradient’ 23+ 14 56438 + 10519 7+1 92 +117 +3

Regional Upgradient’ 68 + 56 45448 £ 18212 9+3 186 + 320 4+4

2001 Effluent System” 69 + 34 131329 + 25103 31+8 566 + 479 5+4

to Local Downgradient 79+79 66768 + 3402 13+6 123 + 153 t4
2005 Regional

Downgradient’ 62 + 35 59014 + 8668 6+1 91 +84 t

Regional Upgradient’ 103 + 86 44468 + 18698 9+3 177 £ 210 8+6

1996 Effluent System® 61 +39 116050 + 20782 30+6 646 + 520 7+3

to Local Downgradient® 76 £ 40 72250 + 4950 12+6 112+ 92 6+4
2000 Regional

Downgradient’ 72 £ 41 60769 + 9093 6+1 92 +74 t

(a) Secondary Maximum Contaminant Level (MCL) (This is not an enforceable value but rather a recommendation.)

NA=MCL not determined

Well Group Configuration
'Regional Upgradient Well Group:
*Effluent System Well Group:

®Local Downgradient Well Group:
4Regional Downgradient Well Group:

USGS 12 and NRF-7
NRF-6

NRF-8 through NRF-12 and USGS 102
USGS 97,USGS 98, and USGS 99
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Table 3.4-8: Comparison of MCL and NRF Background Groundwater Concentrations to Individual Wells and Well Groups Over

Time (cont.)
Nickel | Sodium | Chloride | Sulfate Tritium
Constituent parts per billion plcocltijtré?s per
MCL NA NA 250000 (a) 250000 (a) 20000
Regional Upgradient 72+4.0 12809 3603 | 17699 + 13173 | 23350 * 9457 26 + 25
2006 | Effluent System? 4829 102727 + 22843 | 514545 + 40091 | 104909 * 7778 41+14
to | Local Downgradient 4829 18098 * 1972 40374 7299 | 36448 * 3337 76 + 46
2010 Regional | 42+33 14639 + 2567 23306 + 7358 | 27521 + 4974 28 + 13
owngradient
Regional Upgradient 8351 11156 + 2441 13700 £ 9227 | 20759 £ 7207 25 + 24
2001 | Effluent System? 9.0+63 133335 + 51918 | 349647 + 138921 | 94118 « 3878 40+ 14
to [ Local Downgradient 6.6 5.1 16823 + 1911 36822 + 5780 | 36259 * 3943 72 + 43
2005 | Regional 28+1.3 13794 + 2860 23024 + 6873 | 27600 + 4710 27 +13
Downgradient
Regional Upgradient 6634 11862 £ 3368 | 15374 £ 12632 | 21145+ 8413 37 30
1996 | Effluent System’ 16.2+7.9 100120 + 16698 | 220450 + 34810 | 156095 + 43451 58 + 21
to [ Local Downgradient 8.9+7.2 17240 * 2932 43545 + 8258 | 42464 * 7623 100 « 65
2000 | Regional 49+ 4.1 13226 + 2756 23884 + 8909 | 27786 + 5654 32+15
Downgradient

(a) Secondary Maximum Contaminant Level (MCL) (this is not an enforceable value, but rather a recommendation)

NA=MCL not determined

Well Group Configuration

'Regional Upgradient Well Group: USGS 12 and NRF-7
®Effluent System Well Group: NRF-6
3Local Downgradient Well Group: NRF-8 through NRF-12 and USGS 102

*Regional Downgradient Well Group:  USGS 97, USGS 98, and USGS 99
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3.4.2.3 Drinking Water
INL

INL routinely monitors drinking water to ensure it is safe for consumption and to demonstrate that it
meets federal and state regulations (ESER 2011). Drinking water parameters are regulated by the
state of Idaho under authority of the SDWA. Parameters with primary MCLs must be monitored at
least once every 3 years. Parameters with secondary MCLs are monitored every 3 years based on
a recommendation by the EPA. Sampling is generally more frequent when establishing a baseline,
and subsequent sampling parameters/frequency are determined from the baseline result.

Currently the INL has 11 drinking water systems. Drinking water samples collected from these
systems in 2009 and 2010 were well below drinking water limits for all regulatory parameters
(ESER 2011).

NRF

NRF has five deep wells that provide water for all operations at NRF. The five wells are between
152 and 183 meters (500 and 600 feet) deep. Two wells (NRF-3 and NRF-14) are used for drinking
water. One well (NRF-2) was used until 2006 for drinking water, but is currently out of service with
the intention that it could be returned to service in the future if needed. The two remaining wells
(NRF-1 and NRF-4) are used primarily for site operations, cooling, lawn watering, and the fire
protection system.

Water for domestic use at NRF is currently processed through a water softener system which
utilizes common salt (sodium chloride) to recharge the water softening resins. The use of softened
water significantly reduces hard water deposits or scale build-up which extends equipment life,
reduces maintenance costs, and minimizes the need to use other chemical treatments to contend
with the consequences of using hard water.

To prevent the contamination of drinking water wells, IDEQ 1997 and IDEQ 1999 recommended
the delineation of wellhead protection areas. These protection areas are defined as surface and
subsurface areas surrounding a well through which contaminants could move and contaminate the
well over specified time periods. The INL Source Water Assessment Program (DOE 2003a)
delineates these areas for the NRF drinking water wells with the intent of minimizing impact to
existing and future operations on drinking water supplies. Delineations were conducted using
methods that meet the guidelines in the Idaho Wellhead Protection Plan (IDEQ 1997) and the
ldaho Source Water Assessment Plan (IDEQ 1999). The protection zones indicate the areas
within which management is advisable. The approach that is generally taken is to delineate the
zones surrounding the wellhead, with the management level applied in each zone varying
depending on the zone’s proximity to the well. The most restrictive protection measures are
applied in the zone closest to the wellhead because a contaminant can travel from the release
point through the aquifer to the well in a shorter time. Management and control measures are
progressively less restrictive in more distant protection zones. Management and control measures
taken at NRF to reduce the potential of contaminating drinking wells include: spill prevention and
cleanup programs; a wastewater discharge management plan; waste management programs; and
a drinking water monitoring program. These plans and programs conform to applicable federal and
state requirements and some are subject to EPA and state of Idaho compliance inspections.

The 3-year capture zone for the two NRF drinking wells extends northward and encompasses the

IWD and retired sewage lagoons. Constituents released from the IWD and retired sewage lagoons
included calcium, chloride, potassium, sodium, and sulfate. The concentration of these

3-64



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

non-hazardous water softening and demineralization process ions had no detrimental effect on the
quality of the groundwater. The concentrations of aluminum and iron emanating from the IWD and
retired sewage lagoons were elevated compared to background in some of the groundwater
monitoring wells (Table 3.4-6). However, significant amounts of these metals have not been
detected in drinking water. Groundwater at NRF also contains slightly elevated levels of *H when
compared to background (Table 3.4-6). However, these levels are approximately 100 times less
than the drinking water limit. The source of ®*H is downgradient of the capture zones for the
drinking water wells and therefore does not impact the drinking water. The 6-year and 10-year
capture zones for the NRF drinking water wells both underlie uninhabited areas of the INL, which
do not contain any potential sources of groundwater contamination.

NRF drinking water is monitored regularly and meets all state of Idaho requirements for drinking
water quality. A comprehensive drinking water monitoring program is in place that includes
collection and analysis of drinking water samples in compliance with requirements established by
the state of Idaho and the SDWA. Results of the monitoring program are reported, as required, to
the state of Idaho per the requirements of applicable federal and state regulations.

NRF drinking water samples are collected from selected locations within the distribution system
and sent to a State-certified laboratory to be analyzed for various non-radiological parameters.
Samples are analyzed for volatile organic compounds (VOCs), semivolatile organic compounds,
inorganic compounds, coliform and E. coli bacteria, nitrate and nitrite. Analytical results show that
no contaminants are present in NRF drinking water above established MCLs (BBI 2005,

BBI 2006b, BBI 2007, BMPC 2008, BMPC 2009a).

In 2009, Wells NRF-3 and NRF-14 were sampled monthly (NRF-14 beginning in March) for °H,
gross alpha, and gross beta. All samples were below the MDL for *H. Gross alpha and gross beta
were detected in some samples, but were always below the MCL.

3.4.2.4 Water Use and Rights
INL

The SRPA is the only source of water for INL facilities. Since 1950, DOE has held a Federal
Reserved Water Right for INL that permits a maximum water consumption of 43 billion liters

(11.4 billion gallons) per year from the SRPA. Total groundwater withdrawal at INL historically
averages between 15 and 20 percent of that permitted amount (DOE 2002d). For example, from
1982 to 1985, INL used about 7.9 billion liters (2.1 billion gallons) of water per year from the SRPA.
This represents less than 0.3 percent of the total groundwater withdrawn from the aquifer by
activities (e.g., crop irrigation and drinking water) in southeastern Idaho. In 2009, INL’s production
well system withdrew a total of about 3.6 billion liters (949 million gallons) of water, which is below
the historical average (INL 2010e). The volume pumped in 2009 is approximately 8 percent of the
Federal Reserved Water Right for INL. Some of the groundwater withdrawn for use by INL
facilities is returned to the subsurface via percolation ponds and IWDs (DOE 2002d).

NRF

Average annual water use (potable and non-potable) at NRF based on 5 years of data (2005-2009)
was approximately 140 million liters (37 million gallons), and ranged from 118 million liters

(31 million gallons) to 156 million liters (41 million gallons). The average water use is about

0.3 percent of the Federal Reserved Water Right for INL.
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3.5 Ecological Resources

This section describes the affected environment for ecological resources on INL, including
environmentally sensitive areas; ecological resource management requirements and goals; plant
communities; wildlife; threatened, endangered, and rare species; and wetlands. Wildfires and
concerns associated with ecological resources are also addressed. The ROI for ecological impacts
includes those areas at NRF which will potentially be disturbed by construction and operations
activities, the surrounding INL land area, and vegetation and wildlife in Federal Class | areas that
could be impacted by air pollutants. General characteristics of INL are described, followed by
facility specific descriptions based on ecological surveys of NRF.

3.5.1 INL Environmental Conditions and Sensitive Areas

INL occupies 2300 square kilometers (900 square miles) of sagebrush steppe on the western edge
of the ESRP in southeast Idaho. Meteorology and climatology of INL are described in

Section 3.6.1. Harsh winter and summer conditions place severe constraints on plant growth and
animal survival. In spite of harsh conditions, around 400 species of vascular plants and 200 animal
species have been identified on INL.

INL was designated as a National Environmental Research Park in 1975 and is one of the few
protected reserves of sagebrush steppe habitat. The land was set aside for ecosystem
preservation, education, and study. About 40 percent of the area has been closed to cattle grazing
for over 50 years. Approximately 94 percent of INL land is open and undeveloped. Protection
from cattle grazing and development has contributed, in part, to a rich diversity of native plant
species on INL. Native species make up approximately 85 percent of the total plant species
supported on INL (Anderson et al. 1996). Numerous plant and animal studies have been
conducted within the National Environmental Research Park.

In the 1950s, two permanent long-term vegetation transects were established at INL. The data
sets associated with these transects are some of the oldest and most comprehensive of DOE’s
data sets describing sagebrush steppe ecology (ESER 2010). Studies based on data from these
transects have contributed substantially to the understanding of vegetation dynamics in sagebrush
steppe habitat. Data continue to be collected from these transects and protection of the transect
area is considered important to future studies and understanding of sagebrush steppe ecosystems.
NRF is several kilometers (several miles) from the nearest long-term vegetation transect.

In 1995, the National Biological Service listed the sagebrush steppe ecosystem as a critically
endangered system across its entire range. The Sagebrush Steppe Ecosystem Reserve was
established in 1999 on 29,650 hectares (73,260 acres) in the northwest corner of INL. The area
was set aside for conservation management with the objectives of maintaining current plant
communities and providing the opportunity for study of an undisturbed sagebrush steppe
ecosystem. A Sagebrush Steppe Ecosystem Reserve Final Management Plan (DOE 2004a) was
established that identified management goals to facilitate long-term health of this ecosystem.
Since establishment of the Sagebrush Steppe Ecosystem Reserve, documentation and studies of
plant communities and selected sensitive animal species have occurred. NRF is 10 kilometers

(6 miles) from the Sagebrush Steppe Ecosystem Reserve.
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3.5.2 INL Ecological Resource Management Objectives

INL ecological resource management is subject to EOs; federal, state, and DOE mandates for
protecting biological resources (e.g., Endangered Species Act (ESA)); National Environmental
Research Park objectives (DOE 2003b); and the Candidate Conservation Agreement (CCA) for
greater sage-grouse (Centrocercus urophasianus) (DOE and USFWS 2014). DOE and the
USFWS cooperatively developed a CCA for the INL that provides for the protection of greater
sage-grouse and its habitat while allowing DOE to fulfill its present and future missions. The CCA
was finalized in October 2014.

INL land stewardship is defined in terms of ecosystem management and sustainable development,
with the goals of restoring and sustaining health, productivity, and biological diversity of
ecosystems in a way that is fully integrated with social and economic goals. The goal of ecological
resource management on INL is to perpetuate and protect a large area of unfragmented native
sagebrush steppe ecosystem, and comply with existing policy and mandates, while supporting
DOE'’s critical missions (DOE 2003b). Certain measures have been identified that can be
implemented to reduce or eliminate impacts to ecological resources from needed construction and
improvement activities on INL. Examples of ecological resource management objectives, which
specifically apply to the proposed action, include:

e Protect threatened, endangered, and sensitive species (this includes state of Idaho
designated species) and their habitat. The ESA requires that federal agencies “shall seek
to conserve endangered and threatened species.” The goal of this objective is to ensure
that ESA-listed and Idaho-designated species are not adversely impacted by the proposed
action.

e Protect greater sage-grouse and other sagebrush-obligate species and their habitat.
Sagebrush-obligate species depend on sagebrush for most of their living requirements
(e.g., food, shelter, reproduction). Because certain sagebrush-obligate species have
declining populations throughout their ranges and risk being listed under ESA, the goal of
this objective is to protect INL populations of greater sage-grouse and other
sagebrush-obligate species and their habitat.

e Prevent habitat loss and fragmentation. Habitat loss and fragmentation can adversely
impact plant and animal species, biodiversity, and ecosystem stability. The goal of this
objective is to minimize or prevent habitat loss and fragmentation.

e Maintain a large undeveloped, sagebrush steppe ecosystem. The goal of this objective is
to conserve large tracts of sagebrush to eliminate impacts to flora, fauna, biodiversity, and
threatened and endangered species depending on this ecosystem.

e Protect unique ecological research opportunities. The goal of this objective is to preserve
research opportunities unique to the sagebrush steppe ecosystem on INL.

e Prevent invasion of non-native species, including noxious weeds. Ground-disturbing
activities, particularly in close proximity to or adjacent to seed sources, exacerbate the
invasion of noxious species. The goal of this objective is to prevent or minimize invasion of
non-native and noxious biota due to the proposed action.
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3.5.3 Vegetation
3.5.3.1 Plant Communities
INL

General INL plant community descriptions based on Anderson et al. 1996 and Shive et al. 2011
are provided below. The community descriptions specific to NRF are based on field surveys (Hafla
et al. 2012) and vegetation classes in Shive et al. 2011.

Sagebrush steppe is the most common plant community at INL, with the Big Sagebrush (Artemisia
tridentata) Shrubland vegetation class the largest and most inclusive. Basin Big Sagebrush
(Artemisia tridentata ssp. tridentata) and Wyoming Big Sagebrush (Artemisia tridentata ssp.
wyomingensis) Shrubland classes are also relatively common. Basin big sagebrush tends to
dominate on deep, well drained, sandy soils, such as soils found on the lee side of lava ridges,
where sand accumulates. Conversely, Wyoming big sagebrush tends to dominate on fine-textured
shallow soils. Native perennial grasses are typically more abundant in the understory (an
underlying layer of vegetation) of communities dominated by Wyoming big sagebrush than they are
in the understory of communities dominated by basin big sagebrush. Cheatgrass (Bromus
tectorum) may be common in the understory of basin big sagebrush stands, but tends to be rare in
the understory of Wyoming big sagebrush stands. Aside from differences in grass abundance,
communities dominated by either subspecies of sagebrush can have similar composition of
understory species. Other common shrub species in these communities include green rabbitbrush
(Chrysothamnus viscidiflorus), gray rabbitbrush (Ericameria nauseosa), winterfat
(Krascheninnikovia lanata), spiny hopsage (Grayia spinosa), prickly phlox (Leptodactylon punfens),
and broom snakeweed (Gutierrezia sarothrae).

Other sagebrush steppe communities that are recognized on INL may be dominated by one of the
low sagebrushes such as black sagebrush (Artemisia nova) or little sagebrush (Artemisia
arbuscula). These species typically occur on shallow soils, with little sagebrush usually found on
foothill slopes.

Green rabbitbrush is dominant in some plant communities (e.g., Green Rabbitbrush Shrubland
class and associated complexes), or it may be co-dominant with Wyoming big sagebrush or
winterfat (e.g., Big Sagebrush Shrubland class and Green Rabbitbrush-Winterfat Shrubland class).
These communities often have a high diversity of perennial grasses and forbs. Common perennial
grasses in these community include thickspike wheatgrass (Elymus lanceolatus), bottlebrush
squirreltail (E. elymoides), Indian ricegrass (Achnatherum hymenoides), needle-and-thread grass
(Stipa comata), and Great Basin wildrye (Leymus cinereus). Cheatgrass can be abundant in these
communities, where they occur on course textured soils. Common forbs include Hood’s phlox
(Phlox hoodli), ballhead ipomopsis (lpomopsis congesta), Wilcox’s woollystar (Eriastrum wilcoxii),
hoary aster (Machaeranthera canescens), and Douglas’ dustymaiden (Chaenactis douglasii).

Two classes of vegetation identified on INL are dominated by shrubs in the chenopod family. The
first is dominated by shadscale (Shadscale Dwarf Shrubland class) with occurrence of winterfat
and greasewood (Sarcobatus vermiculatus). Spiny hopsage (Grayia spinosa) and sparse cover of
grasses may also be present. The second type is dominated by spiny hopsage (Spiny Hopsage
Shrubland class), with sporadic occurrence of sagebrush and/or green rabbitbrush. These
vegetation classes tend to occur on playas formed within the Lake Terreton basin, the Big Lost
River, and Birch Creek.
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Several grassland classifications have been identified on INL. These grasslands support a rich
variety of perennial grasses. Low lying areas where deep soils accumulate support nearly pure
stands of Great Basin wildrye. Other grasslands are dominated by rhizomatous species such as
thickspike wheatgrass, western wheatgrass (Pascopyrum smithii), creeping wildrye (Leymus
triticoides), or Douglas’ sedge (Carex douglasii). In others, the dominant species are
bunchgrasses, such as Indian ricegrass, bottlebrush squirreltail, needle-and-thread grass,
Sandberg bluegrass (Poa secunda), and bluebunch wheatgrass (Pseudoroegneria spicata).
Grasslands may also be interspersed with shrubs, which include black sagebrush, big sagebrush,
green rabbitbrush, and prickly phlox. Prickly-pear cactus (Opuntia polyacantha) can be abundant
in mixed grassland communities. A number of native forbs are also common including Hood’s
phlox, globe-mallow (Sphaeralcea munroana), Douglas’ dustymaiden, small-flowered mentzelia
(Mentzelia abicaulis), western tansy-mustard (Descurainia pinnata), and western stickseed
(Lappula occidentalis). Invasive, non-native species can be abundant in grasslands. These
include tall tumblemustard (Sisymbrium altissimum), desert alyssum (Alyssum desertorum), salsify
(Tragopogon dubius), and cheatgrass. The grassland classifications also include areas that were
seeded with, or invaded by, the introduced crested wheatgrasses (Agropyron desertorum or A.
cristatum) following disturbances (e.g., Crested Wheatgrass Semi-natural Herbaceous Vegetation
class).

The presence of Utah juniper (Juniperus osteosperma) is characteristic of the Utah Juniper
Woodland classification, which generally occurs on buttes, alluvial fans, and foothills. In these
communities, Utah juniper is either dominant or co-dominant with Wyoming big sagebrush or black
sagebrush. Other common shrubs include threetip sagebrush (Artemisia tripartita), green
rabbitbrush, and shrubby buckwheat. Perennial grasses include Indian ricegrass, needle-and-
thread grass, and bluebunch wheatgrass. Common forbs are arrowleaf balsamroot (Balsamorhiza
sagitata), tapertip hawksbeard (Crepis acuminata), Hood’s phlox, Douglas’ dustymaiden, and
ballhead ipomopsis.

Wetland vegetation is present in the USACOE jurisdictional wetlands at the Big Lost River sinks.
These areas are periodically flooded during years of high precipitation (Section 3.4.1.1). Part of
this area was a cattail (Typha latifolia) marsh in the early to mid 1980’s. The dominant species
over much of the area is common spike-rush (Eleocharis palustris). Western wheatgrass becomes
more common towards the margins as the wetlands grade into grasslands. Species diversity of
these wetlands are very low. See Section 3.4.1.1 for location of wetlands and distance of wetlands
from NRF.

In areas where past disturbance or periodic flooding have resulted in a high proportion of exposed
soil, non-native annuals establish and often dominate. These non-native plants include summer
cypress (Kochia scoparia), poverty weed (/va axillaris), Russian thistle (Salsola kali), and verbena
(Verbena bracteata). These communities also occur in borrow sources and gravel covered areas
associated with roads and facilities.

Plants are sparse in areas on INL with exposed lava flows. Common species on lava flows include
basin big sagebrush, gray rabbitbrush, and fernbrush (Chamaebatiaria millefolia). The relatively
recent lava flow south of INL Main Gate and on the slopes of Middle Butte are the most extensive
on INL.

NRF
Vegetation surveys were conducted at NRF in June 2011 and June 2012 (Hafla et al. 2012). Five
vegetation communities were sampled outside of the fenced area (Figure 3.5-1). Sampled areas

are outlined in Figure 3.5-1 and are described below. A list of plant species with measured ground
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cover for each of the sampled communities can be found in Hafla et al. 2012. Additional
vegetation communities shown in Figure 3.5-1 that were not sampled during the vegetation
surveys were delineated from INL vegetation map (Shive et al. 2011). Locations where wildlife
signs were found are discussed in Section 3.5.4.1.

In disturbed areas closer to the facility perimeter and roads, semi-natural communities (invaded or
dominated by non-native species) have established:

e Crested Wheatgrass Semi-natural Herbacious Vegetation class

e A complex of Wyoming Big Sagebrush Shrubland and Crested Wheatgrass Semi-natural
Herbacious Vegetation classes

e Big Sagebrush (Artemisia tridentata) and Cheatgrass (Bromus tectorum) Semi-natural
Herbacious Vegetation class

Undisturbed native vegetation communities are present in areas that are further from facilities and
roads:

e Wyoming Big Sagebrush Shrubland class
e Big Sagebrush Shrubland class

Crested Wheatgrass Semi-natural Herbacious Vegetation class is the dominant vegetation
community near the NRF facility to the south and east (Figure 3.5-1). This community was
repeatedly disturbed by NRF activities, seeded with aggressive non-native species (e.g., crested
wheatgrass) (past practice), and allowed to be colonized with other non-native species

(e.g., cheatgrass, halogeton (Halogeton glomeratus), and tall tumblemustard). These areas have
likely passed the threshold of being able to be reclaimed back to native vegetation, but still support
wildlife. Vegetation cover in this community consists of about half native species and half
non-native species (Hafla et al. 2012). The native perennial vegetation is dominated by Wyoming
big sagebrush, with co-occurring big sagebrush and green rabbitbrush. Total cover of native
perennial grasses and forbs was low in 2011 and 2012. The non-native vegetation is dominated
by crested wheatgrass with some cheatgrass and desert alyssum.

A complex of Wyoming Big Sagebrush Shrubland and Crested Wheatgrass Semi-natural
Herbacious Vegetation classes occurs adjacent to the facility on the west and adjacent to the
crested wheatgrass community to the south and east (Figure 3.5-1). This community has also
been disturbed by NRF activities and seeded in some areas with crested wheatgrass (past
practice). This community has a greater proportion of native species than non-native species
compared to the Crested Wheatgrass Semi-natural Herbacious Vegetation class. The native
perennial vegetation in this area is dominated by Wyoming big sagebrush, with big sagebrush and
green rabbitbrush co-occurring. Native grasses are also present. Native grasses in this
community include Sandberg bluegrass, thickspike wheatgrass, and western wheatgrass. Several
native perennial and annual forb species were identified but absolute mean forb cover was low.
Non-native species included crested wheatgrass, cheatgrass, and desert alyssum.
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Source: Hafla et al. 2012
Figure 3.5-1: Ecological Survey Area and Vegetation Communities at NRF

The Wyoming Big Sagebrush Shrubland class to the southwest of NRF that was sampled

(Figure 3.5-1) is dominated by native species with few non-native species. Green rabbitbrush and
Wyoming big sagebrush are co-dominant. Native grasses include Indian ricegrass, thickspike
wheatgrass, and western wheatgrass. Several native perennial and annual/biennial forb species
were identified. Non-native species were primarily crested wheatgrass with some cheatgrass,
desert alyssum, and herb sophia (Descurainia sophia).

The Big Sagebrush Shrubland class on the north side of NRF is dominated by native species with
big sagebrush, green rabbitbrush, and spiny hopsage. Native grasses include bottlebrush
squirreltail (Elymus elymoides), western wheatgrass, and Sandburg bluegrass. Native forbs
include shaggy fleabane (Erigeron pumilus) and Hood’s phlox. Non-native species include crested
wheatgrass, cheatgrass, and desert alyssum.

The Big Sagebrush and Cheatgrass Semi-natural Herbaceous Vegetation community on the
northwest side of NRF that was sampled is dominated by native species with an understory of
cheatgrass. Big sagebrush is the dominant shrub. Wyoming big sagebrush and shrubs with lesser
cover are also present. Native grasses include bottlebrush squirreltail, western wheatgrass, and
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Sandburg bluegrass. Native forb cover was low. Non-native species include crested wheatgrass,
cheatgrass, and tall tumblemustard.

3.5.3.2 Invasive and Non-Native Plant Species

ldaho noxious weeds are those species that have been designated as noxious by law in IDAPA 02,
Title 06, Chapter 22. These species are known to make significant modifications to the landscape
if left unchecked; therefore, administrative rules for managing them have been established in
IDAPA 02, Title 06, Chapter 22.

INL

INL has implemented noxious weed management plans to meet the IDAPA requirements. Based
on delineated ranges for Idaho noxious weed species in the U.S. Department of Agriculture Natural
Resources Conservation Service Plants Database (USDA 2013), it was determined that 19 species
have the potential to occur on INL (Table 3.5-1). Vegetation surveys of INL have identified 17
noxious weed species (Table 3.5-1), with musk thistle (Carduus nutans) and Canada thistle
(Cirsium arvense) most common.

Other invasive non-native plant species on INL that pose land management and conservation
challenges include cheatgrass, crested wheatgrass, Russian thistle, halogeton, and tall
tumblemustard. These species are characterized by the ability to quickly establish in disturbed
areas, successfully compete with native species, and tenaciously persist once established.

NRF

NRF has also implemented a noxious weed management plan. Under this plan, surveys are
performed of the NRF property in May, June, and July to locate noxious weeds, and records are
kept of location and extent of populations. The surveys include all areas on the NRF property that
are developed, used, disturbed, or irrigated. Control methods are implemented based on plant life
cycle stage and repeated as needed to eradicate or keep populations from spreading. Noxious
weeds identified at NRF during surveys are provided in Table 3.5-1.

Non-native plant species found during surveys conducted in 2011 and 2012 at NRF include
cheatgrass, crested wheatgrass, desert alyssum, herb sophia, and tall tumblemustard

(Hafla et al. 2012). Areas with summer cyprus, Russian thistle, and halogeton are also found at
NRF.
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Table 3.5-1: Noxious Weeds' on INL

Potential to Occur on INL Identified During Surveys
Scientific Name Common Name INL NRF
Acroptilon repens russian knapweed X
Cardaria draba whitetop X
Carduus nutans musk thistle X X
Centaurea diffusa diffuse knapweed X
Centaurea solstitialis yellow starthistle X
Centaurea stoebe ssp. spotted knapweed x x
micranthos P P
Cirsium arvense Canada thistle X X
Chondrilla juncea rush skeletonweed X
Convolvulus arvensis field bindweed X X
Conium maculatum poison hemlock X
Euphorbia esula leafy spurge X
Hyoscyamus niger black henbane X
Linaria vulgaris yellow toadflax X
Onopordum acanthium scotch thistle X
Solanum elaeagnifolium silverleaf nightshade
Solanum rostratum buffalobur X
Sonchus arvensis perennial sowthistle X
Tribulus terrestris puncturevine X

" Noxious weed list for Idaho was taken from IDAPA 02, Title 06, Chapter 22.

3.5.3.3 Threatened, Endangered, and Sensitive Plant Species

The USFWS categories established under the ESA for describing the status of plants and wildlife
are defined as follows:

e Endangered (E) — Species in danger of extinction throughout all or a significant portion of its
range.

e Threatened (T) — Species likely to become endangered within the foreseeable future
throughout all or a significant portion of its range.

e Experimental Population, Non-essential (XN) — a population (including its offspring) of a
listed species designated by rule published in the Federal Register that is wholly separate
geographically from other populations of the same species. An experimental population
may be subject to less stringent prohibitions than are applied to the remainder of the
species to which it belongs. An experimental “non-essential” population is a population
whose loss would not appreciably reduce the prospect of survival of the species in the wild.

e Proposed Endangered (PE) — Species that is proposed in the Federal Register to be listed
as endangered under Section 4 of the ESA.

e Proposed Threatened (PT) — Species that is proposed in the Federal Register to be listed
as threatened under Section 4 of the ESA.

e (Candidate Taxon (C), Ready for Proposal — Species for which the USFWS or National
Oceanic and Atmospheric Administration (NOAA) Fisheries has on file sufficient information
on biological vulnerability and threats to support a proposal to list as endangered or
threatened.
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A list of threatened, endangered, proposed, and candidate plant species for Idaho counties was
obtained from the USFWS-Idaho Fish and Wildlife Office (IFWO) web page (IFWO 2015). The list
was evaluated for plant species that are known to occur in Butte, Bingham, Bonneville, Custer, and
Jefferson counties. These counties surround INL and were selected to narrow the county list to
those that might have similar habitat to INL, not because they are in the ROI for ecological
resources. Ute ladies’ tresses (Spiranthes diluvialis) was identified as occurring in three of the five
counties. This orchid grows only in moist soils associated with wetlands or floodplains of perennial
streams in intermountain valleys, or in wet open meadows. This species requires soils that are
moist to the surface throughout the growing season (USDA 2013). There is no habitat within INL
boundaries that would support this species. No threatened, endangered, proposed, or candidate
plant species are known to occur, or are expected to occur on INL.

Plant species listed by the state of Idaho as threatened or endangered, and those listed as species
of greatest conservation need by the ldaho Conservation Data Center (ICDC) were also evaluated
to determine the potential for occurrence in areas that could be disturbed by the proposed action.
State categories for endangered or threatened species are defined the same as the federal
categories. Statewide ranks (S Rank assigned by ICDC) and rangewide ranks (G Rank assigned
by NatureServe) describing the status of plants and wildlife are defined as follows:

e Presumed extinct or extirpated (SX/GX) — Not located despite extensive searches and
virtually no likelihood of rediscovery.

e Possibly extinct or extirpated (historical) (SH/GH) — Historically occurred, but may be
rediscovered. Its presence may not have been verified in the past 20-40 years. The SH
rank is reserved for species for which some effort has been made to relocate occurrences,
rather than simply using this status for all elements not known from verified extant
occurrences.

e Critically imperiled (S1/G1) — at high risk because of extreme rarity (often five or fewer
occurrences), rapidly declining numbers, or other factors that make it particularly vulnerable
to rangewide extinction or extirpation.

e Imperiled (S2/G2) — At risk because of restricted range, few populations (often 20 or fewer),
rapidly declining numbers, or other factors that make it vulnerable to rangewide extinction
or extirpation.

e Vulnerable (S3/G3) — At moderate risk because of restricted range, relatively few
populations (often 80 or fewer), recent and widespread declines, or other factors that make
it vulnerable to rangewide extinction or extirpation.

e Apparently secure (S4/G4) — Uncommon but not rare; some cause for long-term concern
due to declines or other factors.

Secure (S5/G5) — Common, widespread, and abundant.
¢ Breeding (B) — Conservation status refers to the breeding population of the species.

State-listed plants and plant species of greatest conservation need were obtained from IDFG 2013
for Butte, Bingham, Bonneville, Custer, and Jefferson counties. No state-listed plant species were
identified in these five counties. Plant species listed by the ICDC, Idaho Native Plant Society
(INPS), U.S. Forest Service (USFS), and BLM that are known to occur on or near the boundary of
INL are shown in Table 3.5-2. Those previously documented on INL were selected as target
species for rare plant surveys conducted at NRF in June 2011 and June 2012 and include: Lemhi
milkvetch (Astragalus aquilonius), wingfruit suncup (Camissonia ptersoperma), many branched
ipomopsis (lpomopsis polycladon), and perplexed halimolobos (Halimolobos perplexa var.
perplexa). Habitat for these target species generally consists of gravelly slopes associated with
sagebrush steppe and juniper communities. The topography at NRF is generally flat and the soils
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are primarily wind blown loess deposits. Such conditions would not likely support these rare plant
species, and none were found during the surveys (Hafla et al. 2012).

Table 3.5-2: Status of Rare Vascular Plant Species and Occurrence on INL

Scientific
Name

Common
Name

Status

Organization

Comments

Documented on INL

Astragalus
aquilonius

Lemhi
milkvetch

G3/S3 (Rare or uncommon
but not imperiled)

ICDC

GP3 (Global Priority 3)

INPS

S (Taxa for which viability is
a concern)

USFS

Type 2 (Rangewide/Globally
Imperiled Species - High
Endangerment)

BLM

Documented in
western
foothills, Idaho
endemic

Camissonia
pterosperma

wingfruit
suncup

G4/S2 (Globally the species
is apparently secure but it is
imperiled at the state level)

ICDC

S (Taxa with small
populations or localized
distributions)

INPS

Type 4 (Species of concern -
rare in Idaho with small
populations and localized
distributions)

BLM

Documented in
northwest
foothills - juniper
communities

Halimolobos
perplexa var.
perplexa

perplexed
halimolobos

G4T3/S3 (This variety is rare
or uncommon, the species is
apparently secure but with

cause for long-term concern)

ICDC

M (Common within a limited
range)

INPS

S (Taxa for which viability is
a concern)

USFS

Type 5 (Watch list - not
currently sensitive)

BLM

Documented in
buttes, ldaho
endemic

Ipomopsis
polycladon

manybranched
ipomopsis

G4/S2 (Globally the species
is apparently secure but it is
imperiled at the state level)

ICDC

2 (State priority - likely to
continue declining as long as
habitat loss or degradation
continues)

INPS

Type 3 (Rangewide/Globally
Imperiled Species -
Moderate Endangerment)

BLM

Documented in
western foothills
- juniper
communities

3-75




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Table 3.5-2: Status of Rare Vascular Plant Species and Occurrence on INL (cont.)

Sc;\;zrr:glc C:lr:rr::n Status Organization | Comments
Documented Near INL Boundary
G5/S2 (Globally widespread and ICDC
secure/State imperiled) Documented
Astragalus plains S (Taxa with small populations or INPS at Reno
gilviflorus milkvetch | localized distributions) Poi
: - oint
Type 3 (Rangewide/Globally Imperiled BLM
Species - Moderate Endangerment)
G2/S1 (Globally Imperiled/State
critically imperiled - rare and vulnerable ICDC
to extinction) Documented
Phacelia hidden GP1 (Globally rare and in danger of on Big
inconspicua | phacelia | becoming extinct or extirpated from INPS Southern
Idaho in the foreseeable future) Butte
Type 2 (Rangewide/Globally Imperiled BLM

Species - High Endangerment)

Source: Hafla et al. 2012

3.5.3.4 Ethnobotany

Anderson et al. 1996 compiled a list of species of potential cultural importance to indigenous
groups (e.g., the Shoshone-Bannock Tribes) of the ESRP. This list was used to determine
whether species of ethnobotanical importance were identified during the vegetation surveys at
NRF (see Hafla et al. 2012 for survey methods and results). During the vegetation surveys,

23 species that have documentation concerning a plant’s use were identified at NRF (Table 3.5-3);
12 of those species have documented use among indigenous groups of the ESRP. Certain shrubs
(e.g., big sagebrush and rabbitbrush) and grasses (e.g., Indian ricegrass, bottlebrush squirreltail,
and wheatgrasses) with documented use are common in plant communities at NRF and are well
represented on INL. Some of the forbs are less common at NRF, occurring on only one or two
sample plots (e.g., textile onion (Allium textile), tapertip hawksbeard (Crepis acuminate), and
western tansymustard) (Hafla et al. 2012).
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Table 3.5-3: Plant Species of Ethnobotanical Importance Identified at NRF

Scientific Name

| Common Name | DU' | Uses

Shrubs

Artemisia tridentata

big sagebrush

leaf used for medicine, clothing and dye; bark used for
cordage and clothing; plant used for shelter; trunk used
for fuel; and seed used for food

Atriplex falcata

sickle saltbush

seed used for food

Chrysothamnus
viscidiflorus and

plant and root used for medicine; bark of lower stem

Ericameria nauseosa rabbitbrush and root used for gum
Grayia spinosa spiny hopsage / seed used for food
Graminoids
Achnatherum S
hymenoides Indian ricegrass seed used for food
Carex douglasii Douglas’ sedge shoot, bulb, and seed used for food
: bottlebrush
Elymus elymoides . : seed used for food
squirreltail
Elymus spp . -
Pascopyrum smithii wheatgrasses seed used for food; root used for medicine
needle-and-

Hesperostipa comata

thread grass

seed used for food

Poa secunda Sandberg seed used for food; spikelet used for medicine
bluegrass
Forbs
Allium textile textile onion leaf gr)d bulb used fpr f.ood; b0|!ed juice of bulb used for
medicine and flavoring; bulb skin used for dye
Arabis holboellii rock cress seed used for food
Chaenactis douglasii Douglgs leaf and root used for medicine
dustymaiden
Chenopodium fremontii Fremont's seed and young plant used for food
goosefoot
Chenopodium :
leptophyllum slimleaf goosefoot seed and young plant used for food
. ) tapertip
Crepis acuminata hawksbeard leaf used for food
Delphinium andersonii larkspur seed and flower used for medicine; flower used for dye
L western . -
Descurainia pinnata tansymustard seed is used for food and medicine
. . root, leaf, flower used for medicine; root used for arrow
Erigeron pumilus shaggy fleabane . .
tip poison
. s cushion -
Eriogonum ovalifolium buckwheat flower used for medicine
Lappula occidentalis stickseed seed and root used for food

Opuntia polycantha

plains prickly pear

stem and fruit used for food

Sisymbrium altissimum

tall tumblemustard

seed and leaf used for food

Source: Anderson et al. 1996
DU = documented use; Symbols: + = documented use among indigenous groups of the ESRP, ? = use inferred from
documented use among neighboring groups, - = potential for use, but no documentation found
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3.5.4 Wildlife
INL

INL supports wildlife typical of sagebrush steppe vegetation communities. Five fish, one
amphibian, nine reptile, 159 bird, and 37 mammal species have been observed on the site

(Stoller 2011). Fifty-six vertebrate species are year-long residents of INL and include reptiles

(e.g., short-horned lizard (Phrynosoma douglassi) and gopher snake (Pituophis melanoleucus)),
birds (e.g., common raven (Corvus corax)), and small to medium sized mammals (e.g., Great
Basin ground squirrel (Spermophilus mollis), least chipmunk ( Tamias minimus), mountain cottontail
rabbit (Sylvilagus nattallii), badger ( Taxidea taxus), black-tailed jackrabbit (Lepus californicus), and
coyote (Canis latrans)). There are 154 vertebrate species present during specific seasons or
during migration; these include pronghorn (Antilocapra americana), elk (Cervus elaphus), mule
deer (Odocoileus hemionus), and a wide variety of migratory bird species.

NRF

Landscaped areas (lawns and trees), buildings, and staging areas inside the perimeter fence of
NRF provide areas for wildlife use. Several small mammal species, such as least chipmunk,
bushy-tailed woodrat (Neotoma cinerea), deer mouse (Peromyscus maniculatus), meadow vole
(Microtus Pennsylvanicus) and mountain cottontail rabbit, are commonly found in the developed
area inside the fence. These small mammals are also found in the undeveloped areas outside of
the perimeter fence. Badger and coyote are commonly found outside of the NRF perimeter fence.
The Great Basin ground squirrel is common along the IWD. The meadow vole is common in
vegetated CERCLA covers. Sagebrush lizards (Sceloporus graciosus), short-horned lizards, and
gopher snakes are commonly seen outside the perimeter fence. Elk, pronghorn, and mule deer
sign have been observed outside of the perimeter fence indicating transient use of undeveloped
areas.

3.5.4.1 Threatened, Endangered, and Sensitive Animal Species

A list of threatened, endangered, candidate, and proposed animal species for ldaho counties was
obtained from the USFWS-IFWO web page (IFWO 2015). The list was evaluated for animal
species that are known to occur in Butte, Bingham, Bonneville, Custer, and Jefferson counties.
The status of the western yellow-billed cuckoo (Coccyzus americanus) was determined from

50 C.F.R. § 17. Three threatened and one candidate animal species were identified in the
surrounding counties (Table 3.5-4). The Canada lynx (Lynx canadensis), grizzly bear (Ursus
arctos horribilis), and western yellow-billed cuckoo are listed as threatened species and were
identified as occurring in one or more of the counties evaluated. The Canada lynx is typically
found in forested habitats, while the grizzly bear is typically found in a variety of habitats within the
Greater Yellowstone area. The western yellow-billed cuckoo is found in riparian habitats. There is
no suitable habitat on INL for these three species. No critical habitat for threatened or endangered
species, as defined in the ESA, exists on INL.

The gray wolf (Canus lupus) (northern Rocky Mountain population) was removed from the
endangered species list in the spring of 2011. The wolf is currently managed in ldaho as a big
game animal. The gray wolf is seen occasionally on INL (DOE 2005a). However, it is typically
found in forest and tundra habitat, and its occasional presence on INL is transitory.

The greater sage-grouse is listed as a candidate species by the USFWS and was identified as
occurring in five of the counties evaluated (Table 3.5-4). The greater sage-grouse is known to
occur on INL and is discussed in more detail below.
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Wildlife listed as “species of greatest conservation need” by the state of Idaho were also evaluated
to determine the potential for occurrence on INL. The list of Idaho Species of Greatest
Conservation Need was obtained from the Idaho Department of Fish and Game website

(IDFG 2013). Those state-listed species known to occur in Butte, Bingham, Bonneville, Custer,
and Jefferson counties were evaluated for habitat requirements and considered in the facility
specific surveys, where appropriate (Table 3.5-4). Those known to occur on INL that are
sagebrush-obligate species were considered in site-specific surveys.

The bald eagle is no longer a federally-listed species but is still protected by the Bald and Golden
Eagle Protection Act. The bald eagle has rarely been observed on INL. It forages near rivers,

lakes, or other water bodies. The bald eagle typically nests in trees along rivers and winters near
open water. Bald eagles do not nest on INL (Shurtliff 2010), and winter habitat does not occur in

the vicinity.

Table 3.5-4: Status of Threatened, Endangered, and Special Status Animal Species and

Potential for Occurrence on INL

Scientific Common Status c i
Name Name Federal’ State’ omments
Bald and Golden
Aquila Eagle Protection Idaho Known to occur (rarely) on INL in
chrysaetos golden eagle Act Protected | remote areas away from facilities.
USFWS bird of Nongame | Not sited in vicinity of NRF.
concern
USFWS bird of Idaho Known tt)o oc;}cur ondIN’I:j.R(I:)ommon
. . concern in sagebrush outside
Amphispiza belli | sage sparrow BLME Typo 3 Egor;[ggtrﬁg per_imeter fen_ce. Sagebrush-
obligate species.
Brachylagus . Known to occur on INL.
idahoensis pygmy rabbit BLM Type 2 S2 Sagebrush-obligate species.
ESA Candidate
Centrocercus | greater sage- USFWS bird of Known to occur on INL.
urophasianus grouse concern S2 Sagebrush-obligate species.
BLM Type 2
ESA Threatened .
western USFWS bird of Know.n to occur in four of 'the
Cocqyzus yellow-billed concern SoB counties of concern. _Typlca_lly
americanus cuckoo assoc!ated with riparian habitat.
BLM Type 1 No suitable habitat on INL.

Sources: IDFG 2013, BLM 2013, IFWO 2015, 50 C.F.R. § 17, and IDAPA 13.01.06

NA = Not applicable

Note: Only bats affected by white nose syndrome are listed here.
' See Table 3.5-2 for BLM category definitions.
®See Section 3.5.3.3 for S category definitions.
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Table 3.5-4: Status of Threatened, Endangered, and Special Status Animal Species and
Potential for Occurrence on INL (cont.)

Scientific

Common

Status

Name Name Federal' State’ Comments
Idaho Known to occur on INL in buildings,
Eptesicus big brown NA Protected caves, and lava tubes year around.
fuscus bat Nongame | Affected by white nose syndrome.
S4 Sighted at NRF.
Identified in four of the counties of
ESA . . )
concern. Typically associated with
Threatened :
Lynx Canada lynx Threatened | forested habitats and may use
canadensis S1 riparian habitat along rivers as
BLM Type 1 travel corridors. No suitable habitat
on INL.
western Idaho Known to occur on INL in buildings,
Myotis small-footed | BLM Tvoe 5 Protected | caves, and lava tubes year around.
ciliolabrum mvotis yp Nongame Affected by white nose syndrome.
y S4 Sighted at NRF.
Southeast and northwest INL in
Idaho oo .
western Protected caves and junipers during summer
Myotis evotis long-eared BLM Type 5 N and autumn. Affected by white
: ongame .
myotis 33 nose syndrome. Not sighted at
NRF.
Idaho Known to occur on INL. Roosts in
little brown Petitioned for Protected buildings during the summer and
Myotis lucifugus mvotis emergency Nonaame autumn. Affected by white nose
y ESA listing 895 syndrome. Sighted roosting in
buildings at NRF.
USFWS bird of ldaho
Numernius long-billed concern Protected K.n own to occur (rarely) on INL.
americanus curlew Nongame Sighted rarely at the NRF sewage
BLM Type 5 SoB lagoons.
USFWS bird of Idaho Seen occasionally on INL. Thrive
Falco peregrine concern Protected near coasts where shorebirds are
peregrinus falcon Nongame common but can be found
BLM Type 3 S2B everywhere from tundra to deserts.
Bald and ldaho Seen occasionally on INL. Typically
. Golden Eagle P o
Haliaeetus . Protected found in riparian areas; winters near
bald eagle Protection Act ) ;
leucocephalus USFWS bird of Nongame open water. No suitable habitat on
concermn S3B, S4N INL.

Sources: IDFG 2013, BLM 2013, IFWO 2015, 50 C.F.R. § 17, and IDAPA 13.01.06

NA = Not applicable

Note: Only bats affected by white nose syndrome are listed here.
' See Table 3.5-2 for BLM category definitions.
®See Section 3.5.3.3 for S category definitions.
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Table 3.5-4: Status of Threatened, Endangered, and Special Status Animal Species and

Potential for Occurrence on INL (cont.)

Scientific Common Status
Comments
Name Name Federal' State?
USFWS bird
Lanius loggerhead of coneerm . Idaho 5 g_n%wndto oclcur (rfarely) onI INL. 5
ludovicianus shrike rotecte ighted rarely on fence poles an
BLM Type 3 Nongame other perches near NRF.
USFWS bird Idaho
Oreoscopes | 522 | ofcomcem | protecea | Kfewn 19 ccourn N Sagetrish
BLM Type 5 Nongame ’
Idaho
Phalaropus Wilson’s BLM Tvoe 5 Protected Known to occur on INL. Sighted
tricolor phalarope yp Nongame regularly at the NRF sewage lagoons.
S3B
ESA Identified in Bonneville County.
Ursus arctos rizzIv bear Threatened Threatened | Typically found in a variety of habitats
horribilis grizzly BLM Tvoe 1 S1 within the Greater Yellowstone area.
P No suitable habitat on INL.

Sources: IDFG 2013, BLM 2013, IFWO 2015, 50 C.F.R. § 17, and IDAPA 13.01.06
NA = Not applicable
Note: Only bats affected by white nose syndrome are listed here.
' See Table 3.5-2 for BLM category definitions.
®See Section 3.5.3.3 for S category definitions.

Wildlife listed as candidate species by the USFWS, or that have been assigned a conservation
ranking by the ICDC or BLM that are known to occur on INL include:

bats

greater sage-grouse (Centrocercus urophasianus)
pygmy rabbit (Brachylagus idahoensis)
migratory birds (including raptors)

large ungulates (managed as big game animals with public importance)

Field surveys were conducted in 2011 and 2012 to assess the potential for occurrence of greater
sage-grouse, pygmy rabbits, and large ungulates at NRF. Methods and results of the surveys are
provided in Hafla et al. 2012 and results are summarized in the sections below. Annual surveys of
migratory birds and observations of bats at NRF are also summarized below.

Greater Sage-Grouse

INL

Greater sage-grouse (Figure 3.5-2) was added to the federal list of candidate species by the
USFWS on March 5, 2010. The USFWS determined that listing the greater sage-grouse as a
protected species under ESA was warranted, but precluded by the need to list higher priority
species. Ina U.S. district court lawsuit settlement, the USFWS agreed to make a final listing
decision on all candidate species by 2016. A resulting agency work plan commits the USFWS to
make a determination for the greater sage-grouse by 2015. The greater sage-grouse is also a
species of conservation concern in ldaho and ranked as imperiled in the state. Greater
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sage-grouse have experienced long-term declines throughout their range, which includes much of
the western U.S. These declines are associated in large part with the loss, fragmentation, and
degradation of sagebrush habitat. Sagebrush is an important component of greater sage-grouse
breeding, nesting, and winter habitat. The Idaho populations of greater sage-grouse declined at an
average rate of 3 percent per year from 1965 to 1984, but declines from 1985 to 2003 averaged
only 0.1 percent per year (Connelly et al. 2004). Locations of breeding habitats (leks) have
become important for managing this species, due to the proximity of leks to nests. The CCA
(DOE and USFWS 2014) for the INL was finalized in October 2014. The CCA establishes a
Sage-grouse Conservation Area (SGCA) that limits infrastructure development and human
disturbance on INL. In addition, protections are established within a 1-kilometer (0.6-mile) radius
(i.e., lek buffer) of all known leks on INL, including those outside of the SGCA. Mission-critical
areas, such as existing INL facilities (including NRF) are not included in the SGCA and are exempt
from most conservation measures to allow DOE to fulfill its obligations and perform primary mission
activities. For new infrastructure outside the SGCA and outside of existing facility footprints, best
management practices are established to avoid or minimize adverse impacts to the greater
sage-grouse. Annual monitoring data is evaluated by the USFWS to asses the effectiveness of
conservation measures. Changes to the CCA could be made based on these evaluations.

Figure 3.5-2: Greater Sage-Grouse

NRF

Listening surveys for greater sage-grouse were conducted between April 14, and May 4, 2011 at
NRF (see Hafla et al. 2012 for details). A parabolic microphone was used to detect sounds of
displaying greater sage-grouse males up to 1.6 kilometers (1 mile) away (see Figure 3.5-3 for
listening locations). Additional surveys for greater sage-grouse sign were conducted in June 2011
and again in June 2012 (Figure 3.5-3). The Breeding Bird Survey database for INL was
researched for occurrences of greater sage-grouse around NRF and none were found. Records
from 1985 through 2011 were considered (Hafla et al. 2012). No evidence of displaying male

3-82



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

greater sage-grouse was observed during listening surveys on NRF property; therefore it is highly
unlikely that a lek exists within the survey area (Figure 3.5-3). Several signs of greater
sage-grouse were observed to the east and northeast of the NRF facility in the Wyoming Big
Sagebrush Shrubland and Crested Wheatgrass Semi-natural Herbaceous Vegetation and Big
Sagebrush Shrubland (Figure 3.5-3). The sage-grouse sign were located in areas removed from
the developed areas of NRF. The vegetation closer to the facility is largely unsuitable for sage-
grouse habitat.

Figure 3.5-3: Greater Sage-Grouse and Pygmy Rabbit Surveys at NRF
Pygmy Rabbits

The USFWS recently announced that pygmy rabbits (Figure 3.5-4) do not warrant protection under
the ESA, but they are still listed by the state as imperiled. Pygmy rabbits are sagebrush obligate
species and depend on sagebrush for forage and cover (Stoller 2010). Pygmy rabbits have highly
specific habitat and dietary requirements, including the need for deep, loose soils for burrow
excavation and dense stands of sagebrush for food and shelter (Katzner 1997). A large proportion
of their diet throughout the year consists of sagebrush, which is heavily used in the winter.
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INL

Because areas of INL land are relatively undisturbed, it provides important habitat for pygmy rabbit
populations. From 2006 to 2009, DOE conducted surveys for active pygmy rabbit burrows across
INL. The survey results indicated a broad yet patchy distribution, with large areas of the site where
the rabbit does not occur, and areas such as the south-east boundary where its occurrence is
common. Pygmy rabbit habitat characteristics on the INL were similar to those described in other
studies with mean sagebrush height of 50 centimeters (20 inches) and cover of 16 percent.

Figure 3.5-4: Pygmy Rabbit
RF

Surveys for pygmy rabbits were conducted at NRF in 2011 and 2012 (Figure 3.5-3 and Hafla et al.
2012). Additionally, records of surveys that were conducted on INL from 2006 through 2009 were
researched for occurrence of pygmy rabbits or pygmy rabbit sign (burrows, scat, tracks, etc.) in the
vicinity of NRF and none were found. Thirty-three pygmy rabbit burrows were observed, with 21 of
those burrows classified as active (Figure 3.5-3). One pygmy rabbit was observed. Most of the
burrows were found to the southwest of the developed area of NRF in a Wyoming Big Sagebrush

Shrubland community. The vegetation in the developed area is largely unsuitable for pygmy rabbit
habitat.

Migratory Birds
INL

Most avian species occupying INL use both sagebrush and grassland habitats from a few days, for
feeding and resting during migration, to several months, for breeding and raising young

(Stoller 2005). Many bird species utilize specific habitats for foraging and reproduction. Species
that primarily use sagebrush include the greater sage-grouse, sage sparrow, Brewer’s sparrow,
sage thrasher, and loggerhead shrike (Lanius ludovicianus). Species that occur mainly in
grassland habitats include horned lark, western meadowlark, vesper sparrow (Pooecetes
gramineus), and grasshopper sparrow (Ammodramus savannarum). Most raptors use INL
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indiscriminately for foraging. Nesting structures are a limiting factor in raptor population
abundance and species diversity.

NRF

NRF routinely surveys areas for migratory birds. Those with federal or state rankings that have
been observed at NRF are provided in Table 3.5-4. Migratory birds commonly found inside NRF
perimeter fence around buildings, lawns, and trees include Brewer’s blackbird (Euphagus
cyanocephalus), Say’s phoebe (Sayornis saya), mourning dove (Zenaida macroura), American
robin (Turdus migratorius), and barn swallow (Hirundo rustica). Several migratory bird species are
known to frequent the NRF sewage lagoons. Common species include yellow-headed blackbird
(Xanthocephalus xanthocephalus), American coot (Fulica americana), Wilson’s phalarope
(Phalaropus tricolor) and several duck species. Migratory birds commonly found outside of the
NRF perimeter fence, usually in sagebrush, or on top of signs or posts include northern harrier
(Circus cyaneus), horned lark (Eremophila alpestris), western meadowlark (Sturnella neglecta),
Say’s phoebe, Brewer’s sparrow (Spizella breweri), sage sparrow (Amphispiza belli),
white-crowned sparrow (Zonotrichia leucophrys), and sage thrasher (Oreoscoptes montanus).

All migratory birds (including raptors) are protected under the Migratory Bird Treaty Act and some
that are known to occur on INL are also listed by BLM or the state (Table 3.5-4). In addition to the
Migratory Bird Treaty Act, the INL (including NRF) operates under a USFWS migratory bird take
permit which regulates active nest relocation and destruction, and establishes reporting
requirements.

Bats

INL

Nine species of bats are known to occur on INL; three are permanent (year-round residents) while
six use the site on a seasonal basis (migratory). The migratory bats use caves on the INL for
winter hibernacula, and for summer roosting sites, while the resident species use caves for most of
the year. Caves also support a variety of insects that are food for these animals. Certain species
of bats have been documented foraging at Utah juniper and sagebrush interfaces, juniper
woodlands, and sagebrush habitats on the INL. Passive-acoustical monitoring stations have been
used on INL to document foraging activity of bats at wastewater ponds near facilities. Bats have
been detected at most of the wastewater ponds on INL. Facilities on INL are also used as habitat
by bats. Buildings may be used for roosting. Landscaping, wastewater ponds, and sewage
lagoons provide vertical-structure habitat, water, and foraging areas. (Whiting and Bybee 2011)

Bat species that occur on INL that are affected by white nose syndrome are listed in Table 3.5-4.
White nose syndrome is a rapidly spreading lethal fungal pathogen that has decimated eastern and
northeastern populations of certain bat species including the little brown myotis (Myotis lucifugus),
the eastern small-footed myotis (M. leibii), and the northern long-eared myotis (M. septentrionalis).
Since its discovery in 2006, white nose syndrome has spread from New York to Oklahoma

(Kunz and Reichard 2010). The eastern small-footed myotis and northern long-eared myotis are
currently being reviewed for potential listing under the ESA. These two species do not occur on
the INL, but their western counterparts do (western small-footed myotis (M. ciliolabrum) and
western long-eared myotis (M. evotis)). The little brown myotis has been petitioned for emergency
listing under the ESA due to the impacts of white nose syndrome on populations. This bat is
known to occur on the INL.
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In 2011, INL began implementing a monitoring program to learn more about bat ecology on the INL
site and to provide baseline information on population numbers. Acoustical surveys, counts of bats
in caves during the winter, and mist netting are being used to gather information on foraging,
roosting, and seasonal habitat use (Whiting and Bybee 2011). The results of the monitoring
program are expected to guide conservation and management of bats on INL.

NRF

Three bat species have been observed at NRF. The little brown myotis has been seen roosting in
buildings at NRF. The western small-footed myotis and the big brown bat (Eptesicus fuscus) have
also been found at NRF. An acoustical monitoring station was established at the NRF active
sewage lagoons in the summer of 2012 to support the INL bat monitoring program.

Large Ungulates

During the wildlife surveys in 2011 and 2012 at NRF, several large ungulate signs were observed
indicating transient use of undeveloped areas. These included elk, pronghorn, and mule deer.
Large ungulates were not observed at NRF during INL big game surveys conducted from 1989 to
2011, indicating NRF property is not within annual migration routes or preferred habitat.

3.5.5 Wildlife of Cultural Importance

The efforts of the Shoshone-Bannock Tribes to maintain and revitalize their traditional culture are
dependent on having continuing access to INL. Tribal members hunt big game and other wildlife in
areas that are accessible on public lands adjacent to INL, including some areas on INL

(DOE 2002c). Wildlife of potential cultural importance to the Shoshone-Bannock Tribes of the
ESRP include antelope, elk, moose, deer, mule deer, waterfowl, greater sage-grouse, cottontail
rabbits, jackrabbits, mountain sheep, and a variety of fish (Murphy and Murphy 1960, Emm and
Singletary 2009). This list was used to determine whether wildlife of cultural importance were
identified during the surveys at NRF (see Hafla et al. 2012 for survey methods and results). During
the wildlife surveys, elk, pronghorn, mule deer, and greater sage-grouse sign were observed on
NRF property indicating transient use by these animals. These animals are also known to occur
elsewhere on INL. Several duck species are known to use the NRF active sewage lagoons.
Cottontail rabbits are found on NRF property, and both cottontail and jackrabbits are common on
INL.

3.5.6 Aquatic Resources
INL

Natural aquatic habitat on INL is limited to the Big Lost River, Little Lost River, and Birch Creek. All
three streams are intermittent and drain into four sinks in the north-central part of the site as
described in Section 3.4.1. Six species of fish have been observed within the Big Lost River.
Species observed in the Big Lost River include brook trout (Salvelinus fontinalis), rainbow trout
(Salmo gaidneri), mountain whitefish (Prosopium williamsoni), speckled dace (Rhinichthys
osculus), shorthead sculpin (Cottus confuses), and kokanee salmon (Oncorhynchus nerka). The
Little Lost River and Birch Creek, northwest and northeast of the ATR Complex, respectively, enter
INL only during periods of high flow. Surveys of fish in these water bodies have not been
conducted. A number of man-made liquid waste disposal ponds and ditches also provide habitat.
The liquid waste disposal ponds on INL, while considered aquatic habitat, do not support fish.
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NRF

There is no natural aquatic habitat at NRF. The NRF IWD and sewage lagoons (retired and active)
do not contain fish populations, but do provide habitat for a variety of aquatic invertebrates.

3.5.7 Ecological Risk Assessment

INL

An INL site-wide Ecological Risk Assessment (ERA) was conducted under CERCLA to assess
whether contaminants left in terrestrial and aquatic media (e.g., soils, water, and sediment) are
impacting flora and fauna at a population level. It was recognized that, in addition to residual
contamination, emissions from routine operations could continue to cause build up of contaminants
that could impact flora and fauna on INL. The results of the site-wide ERA were used to support
selection of the “No Action Alternative with Site-Wide Ecological Monitoring” in DOE 2002f. A
site-wide long-term ecological monitoring (LTEM) plan was established to verify that the “No Action
Alternative” was protective of the environment. ERA data were collected from different facilities at
INL from 2003 through 2009. Reference areas (areas with no contamination) and plots at each
facility were established for sampling and comparison. The LTEM report issued in 2011 concluded
that observed effects on ecological receptors were limited and generally attributable to natural
variation (DOE 2011d). In general, the LTEM results were interpreted at the population level for
INL. Population impacts from contaminants remaining in water, sediment, or soil were not
detected, and it was concluded that “expectations regarding protectiveness of the no action
approach to INL site-wide ERA were met” (DOE 2011d).

NRF

As part of the site wide ERA, a Screening Level ERA and subsequent more focused ERA were
conducted at NRF for WAG 8 (WEC 1997b). Several sites were investigated for known or potential
contamination including the IWD and the retired sewage lagoons, and risks were calculated for six
representative wildlife species. This assessment determined that the metals arsenic, lead, and
mercury were the risk drivers for ecological receptors at NRF.

Radionuclides and organics were also contributors to the overall ecological risk, but the risks were
determined to be very low (WEC 1997b). Therefore, no additional risk assessment was deemed
necessary for radionuclide and organic compounds.

The NRF retired sewage lagoons presented the highest potential ecological risk based on
accessibility, attractiveness, number of constituents present, and associated risk. The Screening
Level ERA determined that deer mice, bald eagles, and mallard ducks were the primary receptors
of concern. Exposure values for arsenic, lead, and mercury were calculated for each receptor and
compared to a range of exposure values that resulted in no observable adverse effects to
laboratory test animals. The weighted average concentration for each of these constituents at
NRF was also compared to background levels. The risks associated with the exposures to the
ecological receptors were characterized as low. Although there are significant uncertainties
associated with this risk assessment, the results indicated that no additional actions were required
due to estimated low risks to ecological receptors (WEC 1997b). Concentrations of arsenic, lead,
and mercury in the active sewage lagoons are expected to be within the ranges reported for the
retired sewage lagoons.

NRF was monitored under the INL site-wide LTEM in 2007 (DOE 2011d). Monitoring data
collected from NRF plots generally support the conclusion that observed effects on ecological

3-87



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

receptors were limited. For example, maximum concentrations of metals in soil samples were
similar to background concentrations, and there were no toxicity effects detected in plants grown in
NRF soils in the laboratory.

Concentrations of metals in water samples collected from the IWD were similar to those collected
from the reference site near Mackay Reservoir, with the exceptions of barium, copper, strontium,
and zinc. These four metals were elevated compared to the reference site. Comparison to the
reference site is problematic for aquatic parameters because the reference area was not sampled
in the same year as the IWD and data sets were highly variable. Arsenic and mercury were not
detected in the IWD water during the INL site-wide LTEM, although these metals have been
detected during routine sampling conducted by NRF (Table 3.5-5). With the exception of effluent
samples, lead concentrations were lower than those in reference site samples. Concentrations in
IWD sediment and aquatic plant samples were elevated for several metals when compared to
reference area samples. For those metals identified as risk drivers, concentrations from IWD
sediment and aquatic plant samples, and IWD and retired sewage lagoon effluent were elevated in
some cases compared to the reference area, but not dramatically (Table 3.5-5).

Table 3.5-5: Comparison of Metal Concentrations in IWD and Retired Sewage Lagoons to
Background Concentrations

Aquatic Plants Sediment Effluent
Constituent micrograms per milligrams per s ;
kilogram kilogram milligrams per liter
] » | 5 3 4 Sewage
Reference’ | NRF° | Reference’ | NRF° | Reference IWD Lagoons"
Arsenic® 90.0 140 6.1 4.4 0.0484 0.503 0.029
Lead” 688 668 11.8 16.4 0.0548 0.165 0.274
Mercury® 8.5 12.7 0.05 0.30 0.0002 0.006 0.006

Source: DOE 2011d

' Average of samples collected from reference site at the Mackay Reservoir in FY 2004-2006.
% Average of samples collected from NRF IWD in 2007.

® Maximum values for 2004-2006 from reference site at Mackay Reservoir.

*Maximum concentrations from 2005-2009.

® |dentified as risk drivers for ecological receptors at NRF in ERA (WEC 1997b).

Radionuclides were not elevated above background or reference sites in soils, aquatic medium, or
ecological receptors at NRF (DOE 2011d).

Because of the limited data set, high variability of data, and complications with comparison of
aquatic parameters to the reference site, a high degree of uncertainty still exists with the NRF ERA
evaluated under the INL site-wide LTEM. However, the risks associated with the exposures of
ecological receptors to pollutants at NRF would still be characterized as low.

3.5.8 Wildfire

Large wildfires in 1994, 1995, 1996, 1999, 2000, and 2011 have played an important role in the
ecology of INL. These fires burned about 67,100 hectares (166,000 acres) of INL and a few
hundred thousand hectares (several hundred thousand acres) of public land on the ESRP
managed by the BLM. The immediate effect of the fires on ecological resources at INL, aside from
plants and animals that perished as a direct result of the fire, was the displacement of animals from
their habitat. A longer-term concern is that non-native, invasive plant species may have a greater
competitive advantage at the expense of native grasses and shrubs, especially where the ground
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was disturbed by fire fighting activities. Of particular concern is the loss of sagebrush, the
dominant shrub of the shrub-steppe community. This plant is slow to regenerate, since it must do
so from seed, whereas many other plants regenerate from underground root systems. The slow
recovery of sagebrush could have a detrimental impact on greater sage-grouse. Habitat loss and
fragmentation due to wildfire is one of the factors identified as a threat to greater sage-grouse
persistence in the CCA (DOE and USFWS 2014).

Wildfire management alternatives for INL were assessed and selected in DOE 2003b and NRF has
established actions for responding to wildfires in the Integrated Emergency Response and
Contingency Plan. The potential construction sites for the proposed action are not in previously
burned areas, but potential for wildfires in surrounding vegetation does exist.
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3.6 Air Quality
3.6.1 Meteorology and Climatology

The ROI for meteorology and climatology is the seven-county area associated with INL: Bannock,
Bingham, Bonneville, Butte, Clark, Jefferson, and Madison. Also included are the Fort Hall
Reservation and the Trust Lands, home of the Shoshone-Bannock Tribes.

At INL and the surrounding area, which are located along the western edge of the ESRP, the
climate is characterized as that of a semi-arid steppe. The location of INL and its surrounding area
in the ESRP, including its altitude above sea level, latitude, and inter-mountain setting, affects the
climate of the site. Air masses crossing the ESRP, which gather moisture over the Pacific Ocean
and traverse several hundred kilometers (a few hundred miles) of mountainous terrains, have been
responsible for a large percentage of any inherent precipitation. The relatively dry air and
infrequent low clouds allow intense solar heating of the surface during the day and rapid radiative
cooling at night. Accordingly, the climate exhibits low relative humidity, wide daily temperature
swings, and large variations in annual precipitation. The meteorology and climatology at NRF is
not expected to differ from those described for INL.

Annual precipitation in 2010 was light, averaging 22.4 centimeters (8.8 inches). The precipitation
for 2010 was measured on INL at the CFA. The greatest short-term rainfall rates are primarily
attributable to thunderstorms, which occur about 2 to 3 days per month during the summer.

The average midday relative humidity ranges from about 18 percent in the summer to about

55 percent in the winter. In January, the coldest month, the air temperature averages around
-8.6 degrees Celsius (16.5 degrees Fahrenheit) and the dew point around -13.6 degrees Celsius
(7.5 degrees Fahrenheit). In July, the warmest month, the air temperature averages around
20.6 degrees Celsius (69.0 degrees Fahrenheit) and the dew point about 0.8 degrees Celsius
(33.4 degrees Fahrenheit). (NRC 2004)

Most locations at INL experience the predominant southwest-northeast wind flow of the ESRP,
although terrain features near some locations cause variations from this flow regime. The
orientation of the ESRP and surrounding mountain ranges results in the predominance of
southwesterly winds from storms and daily solar heating. The next most frequent winds blow from
the northeast. Winds from this direction are frequently unstable or neutral, promote effective
dispersion, and extend to a considerable depth through the atmosphere. At night, cool, stable air
frequently drains down the valley in a shallow layer from the northeast toward the southwest. With
these conditions, dispersion is limited until solar heating mixes the plume the following day. Winds
above such stable layers exhibit less variability and provide the transport environment for materials
released from INL sources.

The mountains bordering the ESRP act to channel the prevailing west winds into a southwesterly
flow. This flow results because of the northeast-southwest orientation of the ESRP between the
bordering mountain ranges. Average annual wind speeds at the CFA 6-meter (20-foot) tower are
about 3.4 meters per second (7.5 miles per hour). Wind speeds are fastest in spring (4.1 meters
per second or 9.1 miles per hour), slower in summer and fall, and slowest (2.6 meters per second
or 5.9 miles per hour) in winter. The highest hourly average near-ground wind speed measured for
CFA was 23 meters per second (51 miles per hour) from west-southwest, with a maximum
instantaneous gust of 35 meters per second (78 miles per hour).
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Severe weather includes thunderstorms, strong winds, hail, tornadoes, snow storms, and dust
devils. Storms can occur throughout the year but are most prevalent in the March to October
period. There may be several thunderstorms during a day. Strong winds, hail, and tornadoes can
accompany severe storms, but thunderstorms tend to be less severe than those east of the Rocky
Mountains, as the associated precipitation often evaporates before reaching the ground.

(NRC 2011)

Considerable blowing and drifting of snow can be present during moderate to strong winds.
Damage from hail has not been experienced at INL. Because crops and property have been
damaged from hail in nearby areas, hail damage is possible at INL (NRC 2004).

There were no tornadoes (vortex reaches the ground) reported within INL boundaries from 1950 to
1994 (NRC 2004). However, in the ROI, between 2000 and 2010, there were approximately five
tornadoes that caused a total of $300,000 in property damage, but no injuries (NCDC 2010).

Dust devils are common in the summer on INL when intense solar heating of the ground makes
dust devil formation possible. The resulting dust clouds can climb to a few hundred meters
(several hundred feet) in the air.

3.6.2 Air Quality Standards and Regulations

Federal and state agencies establish air quality regulations to protect the public and the
environment from potential harmful effects of air pollution, and to prevent significant deterioration of
air quality. These regulations were established to:

Designate acceptable levels of pollution in ambient air.
e Establish limits on radiation doses to members of the public.
Establish limits on air pollution emissions and resulting deterioration of air quality due to
vehicles and other sources of human origin.
e Require air permits to control pollutant emissions from stationary (non-mobile) sources.
e Designate prohibitory rules, such as rules prohibiting open burning.

The Clean Air Act (CAA) and its amendments provide the regulatory framework to protect public
health, including sensitive populations such as asthmatics, children, and the elderly (primary
standards). They are also intended to protect public welfare by reducing air pollution effects such
as decreased visibility and damage to animals, crops, vegetation, and buildings (secondary
standards). The CAA Amendments of 1990 comprehensively revised existing U.S. air laws to
provide expanded programs for control of toxic air pollutants, for attainment and maintenance of
national ambient air quality, and for strengthened civil and criminal enforcement powers accorded
to the EPA and state authorities for violations of the amendments.

The EPA has delegated regulatory authority for the majority of the CAA regulations that affect INL
to the IDEQ by approving Idaho’s State Implementation Plan. The State Implementation Plan
directs implementation and enforcement of emission standards established by the National
Ambient Air Quality Standards (NAAQS) and other requirements for air pollutants subject to the
CAA. Non-radiological air emission sources at INL are regulated under the IDEQ Air Permitting
Program through a Tier | (Title V) Operating Permit and permits to construct. The EPA National
Emissions Standards for Hazardous Air Pollutants (NESHAP) regulations control radionuclide
emission sources in Idaho. INL is also subject to DOE policy to comply with applicable regulations.
DOE policy is implemented through several DOE Orders. Programs are implemented at INL to
ensure compliance with air quality regulations by:
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Identifying sources of air pollutants and obtaining necessary state and federal permits.
Providing adequate control of air pollutant emissions.

Monitoring emissions sources to ensure compliance with air quality standards.
Operating within permit conditions.

Obeying prohibitory rules.

The major IDEQ and EPA air quality programs that are applicable to INL (including NRF) and
permits that implement those programs are summarized below.

3.6.2.1 Non-Radiological Air Emission Standards
NAAQS

NAAQS set maximum levels of air pollutants in ambient air deemed to provide protection for
human health (primary standards) and welfare (secondary standards). Limits have been
established for six criteria pollutants: sulfur dioxide (SO,), nitrogen dioxide (NO,), two size ranges
of particulate matter (PM;, and PM,5), carbon monoxide (CO), lead (Pb), and ozone (O3). Certain
standards apply to long-term (annual average) conditions; others are short-term and apply to
conditions that persist for periods ranging from 1 hour to 3 months, depending on the toxic
properties of the pollutant in question (Table 3.6-1). ldaho has established State Ambient Air
Quality Standards that are substantively identical to the NAAQS for SO,, NO,, CO, 1-hour Og,
PM,o, and Pb (Table 3.6-1); however, Idaho has not established standards for 1-hour NO,, 8-hour
O3, PM2s, or the rolling 3-month average for Pb.

O3 is a criteria pollutant that is not emitted directly from INL facility sources. Instead, it forms in the
atmosphere when photochemical pollutants from vehicles and industrial sources react with
sunlight. These photochemical pollutants are called ozone precursors and include NO, and VOCs.
Therefore, the regulation of Oj is affected by control of emissions of ozone precursors.

ldaho has adopted standards for fluorides; however, NRF does not have fluoride emissions. The
state of Idaho monitors air quality to ensure compliance with the established standards and to
determine allowable emissions of criteria air pollutants for new or modified sources. Primary and
secondary standards are used by the state of Idaho to establish air quality classifications.
Monitoring, limits, and reporting requirements for criteria pollutants for new or modified sources are
established for INL through the permitting process. Descriptions of the criteria air pollutants and
health effects are provided in Table 3.6-2.

Areas with air quality that meet the NAAQS for criteria air pollutants are designated as in
“attainment,” while areas that do not meet the NAAQS for such pollutants are designated as
“nonattainment.” If sufficient data are not available for determining attainment status, an area may
be designated as “unclassifiable.” INL is designated as “attainment,” “better than national
standards,” or “unclassifiable/attainment,” depending on the criteria pollutant being considered

(40 C.F.R. § 81.313). CAA General Conformity Requirements do not apply to areas designated as
“attainment,” “better than national standards,” or “unclassifiable/attainment”; therefore, these
requirements do not apply to INL. The closest nonattainment area for particulate matter is
Pocatello, Idaho (40 C.F.R. § 81.313), which is approximately 80 kilometers (50 miles) to the
southeast of INL.
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Table 3.6-1: NAAQS

Standard Value
Pollutant’ Averaging Time? mlcrograrlnrrgeeer cubic priﬁl?o%(“ar St_?;g:;‘d
(ug/m?) (ppm)
co 8 hours 1.0 x 10* 9.0 P
1 hour 4.0x 10* 3.5x 10’ P
NO, Annual 1.0 x 10? 5.3x 102 P,S
1 hour 1.9 x 107 1.0x 10 P
O3 8 hours 1.5 x 107 7.5x 102 P,S
Rolling 3-month A
Pb a\?erage 1.5x 10 NA P,S
PMio 24 hours 1.5x 107 NA P,S
Annual 1.2x 10" NA P
PM, 5 Annual 1.2x 10" NA S
24 hours 3.5x 10’ NA P,S
S0, 3 hour 1.3x 10° 5.0x 10" S
1 hour 2.0x10° 7.5x 102 P

NA = Not applicable; unit of measure is not reported in ppm in the regulations
' CO = carbon monoxide; NO, = nitrogen dioxide; O; = ozone; Pb = lead; PM;, = particulate matter <10

micrometers;

PM, 5 = particulate matter 2.5 micrometers; and SO, = sulfur dioxide

% From 40 C.F.R. §50

p= primary standards, which set limits to protect public health; S = secondary standards, which set limits
to protect welfare and quality of life

*NAAQS limits in ppm are converted to ug/m® using ppm x MW/24.45 x 1000, where MW = molecular
weight. Equation is based on a pressure of 1 atmosphere and a temperature of 25°C.

Table 3.6-2: Criteria Air Pollutant Descriptions and Health Effects

Pollutant

Description and Health Effects

CO

Carbon monoxide is a product of incomplete combustion, principally from automobiles
and other mobile sources of pollution. Other sources of CO emissions include
industrial processes such as non-transportation fuel combustion and natural sources
such as wildfires. Health effects include:

e |mpairment of oxygen transport in the bloodstream.

e Aggravation of cardiovascular disease.

e Impairment of the central nervous system.

e Fatigue, headache, confusion, dizziness.

e Death at high levels of exposure.

NO,

Nitrogen dioxide is a gas formed primarily from combustion of fuels. Health effects
include:
e Risk of acute and chronic respiratory disease.
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Table 3.6-2: Criteria Air Pollutant Descriptions and Health Effects (cont.)

Os

Ozone primarily forms when photochemical pollutants from cars and industrial sources
react with sunlight. These photochemical pollutants are called ozone precursors and
include oxides of nitrogen (NO,) and VOCs. Levels of O3 are usually highest in the
summer during the afternoon because of intense sunlight, warm temperatures, and the
time required for ozone to form. Health effects include:

e Aggravation of respiratory and cardiovascular diseases.

e Impairment of cardiopulmonary function.

e Eye irritation.

PM;o
and
PM, 5

Particulates in the air are caused by a combination of wind-blown fugitive or road dust,
particles that come from fuel combustion in motor vehicles and industrial sources,
residential and agricultural burning, and from the reaction of NO,, SO,, and organics.
Particulate matter with aerodynamic diameters less than or equal to 10 micrometers
are referred to as PMy,. Particulate matter less than or equal to 2.5 micrometers are
referred to as PM,s. Health effects include:

e Aggravation of respiratory disease.

e Reduced lung function.

e Cough irritation.

e Lung irritation.

e Eyeirritation.

Pb

Lead is a metal found naturally in the environment as well as in manufactured products.
The major sources of lead emissions to the air are ore and metal processing and
leaded aviation gasoline (lead is no longer used in motor vehicle fuel). Lead smelters
generally produce the highest levels of lead found in the air. Other stationary sources
include waste incinerators, utilities, and lead acid battery manufacturers. Combustion
and smelting processes operate at high temperatures and emit submicron particulate
matter lead. Material handling and mechanical operations emit larger particles of lead.
Health effects include:

e Impairment of the central nervous system.

SO,

Sulfur dioxide is a colorless reactive gas emitted largely by stationary internal or
external combustion sources that burn sulfur-containing fossil fuels such as coal and
oil. Natural gas contains trace amounts of SO,. Major sources include power plants,
industrial boilers, petroleum refineries, smelters, and iron and steel mills. Health effects
include:

e Aggravation of respiratory disease.

e Reduced lung function.

e Eye irritation.

VOCs'

VOCs are a portion of total organic compounds or gases, excluding methane (CHy,),
ethane (C,H,), and acetone (C3H¢O) (due to low photochemical reactivity). These
compounds are regionally important due to their involvement in the photochemical
reaction that produces O;. Health effects include:

e Impairment of the central nervous system.

e Eye, nose, and throat irritation.

e Fatigue, headache, confusion, and dizziness.

' Standards have not been established for VOCs. The description is included here because of their
importance in O3 formation.
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Prevention of Significant Deterioration

In areas with pollutant levels below the NAAQS, the Prevention of Significant Deterioration (PSD)
Program (40 C.F.R. § 52.21) places limits on the total allowable increases in ambient pollutant
levels above established baseline levels for SO,, NO,, and PM;,. This prevents “polluting up to the
standard.” Classification of PSD areas is described in Table 3.6-3.

Table 3.6-3: Classification of PSD Areas

Classification

Level Land Type

International parks

National wilderness areas which exceed 2023 hectares (5000 acres)
National memorial parks which exceed 2023 hectares (5000 acres)
National parks which exceed 2428 hectares (6000 acres)

Class |

National monuments, national primitive areas, national preserves, national

recreational areas, national wild and scenic rivers, national wildlife

refuges, and national lakeshores or seashores which exceed 4047

Class Il hectares (10,000 acres)

¢ National parks or national wilderness areas established after August 7,
1977 which exceed 4047 hectares (10,000 acres)

e All other areas in the state

Class Il e No Class lll areas have been designated.

Source: IDAPA 58.01.01.580

Limits on increases in specific air pollutants for PSD areas are based on an existing or baseline
year. Maximum allowable ambient pollutant concentration increases or increments are specified
for the nation as a whole (designated Class Il areas, Table 3.6-4), and more stringent increments
(as well as ceilings) are prescribed for designated national resources, such as national forests and
parks (designated Class | areas, Table 3.6-4). PSD increments for PM;o, PM, 5, SO,, and NO,
have been established for Class | and Il areas in the state of Idaho (Table 3.6-4). No Class Il
areas have been established in Idaho.
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Table 3.6-4: Maximum Allowable PSD Increments

Maximum Allowable
PSD Class 1 . . Increment
Areas Pollutant Averaging Time micrograms per cubic
meter
PM,, Annual arithmet.ic mean 4
24-hour maximum 8
Annual arithmetic mean 1
PM; 5 :
Class | 24-hogr max!mum 2
Annual arithmetic mean 2
SO, 24-hour maximum 5
3-hour maximum 25x 10’
NO, Annual arithmetic mean 2.5
PM,, Annual arithmetic mean 1.7 x 10'
24-hour maximum 3.0x 10’
Annual arithmetic mean 4
PM; 5 .
Class || 24—hogr maX|.mum 9 :
Annual arithmetic mean 2.0x10
SO, 24-hour maximum 9.1 x 10’
3-hour maximum 5.12 x 10°
NO, Annual arithmetic mean 2.5x 10’
Source: 40 C.F.R. § 51.166(c)(1): Table for Class I, I, and Il areas
! PM;, = particulate matter <10 micrometers; PM, 5 = particulate matter <2.5 micrometers; SO, =
sulfur dioxide; and NO, = nitrogen dioxide

The area surrounding INL is classified as PSD Class Il, designated under the CAA

(42 U.S.C. § 7401) as an area with reasonable or moderately good air quality while still allowing
moderate industrial growth. Craters of the Moon National Monument, which is approximately 32
kilometers (20 miles) southwest from the closest INL facility (RWMC), is classified as PSD Class |;
it is the nearest area to INL where additional degradation of local air quality is severely restricted.
Figure 3.6-1 shows the Class | areas and nonattainment areas in relation to the INL.

Under the CAA, the Federal Land Manager and federal official with direct responsibility for
management of Federal Class | areas (e.g., Park Superintendent or Forest Supervisor) have an
affirmative responsibility to protect air quality of such lands. Air quality concerns at these areas
include PSD increment consumption, visibility impairment, acid deposition (e.g., sulfur and nitrogen
compounds) and O; formation. The Federal Land Managers’ Air Quality Related Work Group
developed a report that provides guidance for evaluation of air pollution impacts in Federal Class |
areas (FLAG 2010). The guidance provides screening methods, threshold values, and modeling
methods that are accepted for evaluating Federal Class | areas.
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Figure 3.6-1: Air Quality Classifications for the State of Idaho
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Construction or modification of any stationary source, facility, major facility, or major modification,
as defined in IDAPA 58.01.01, requires evaluation to determine the expected level of emissions of
all pollutants (e.g., criteria, toxic, hazardous) and evaluation of whether a Permit to Construct or
Permit to Operate is required (IDAPA 58.01.01). Unless the source is specifically exempt from
permitting requirements, a Permit to Construct and a Permit to Operate must be obtained prior to
construction and operation. INL must comply with a site-wide Tier | Operating Permit, which
contains specific emission limits and conditions for operation. This formal permitting process
allows the State to determine that emissions will be adequately controlled, the source will comply
with all emission standards and regulations, and public health and safety will be adequately
protected.

If the expected level of emissions for a major source or major modification are significant for any air
pollutants, additional ambient air quality and PSD analyses are required. Levels of significance
range from about 540 kilograms (0.6 tons) per year to about 91,000 kilograms (100 tons) per year,
depending on the toxic nature of the substance. Significance levels for non-radiological pollutants
for the state of Idaho are presented in Table 3.6-5. Emission limits, monitoring requirements, and
reporting requirements for a proposed new or modified source, facility, major facility, or major
modification at INL are established and regulated through the Permit to Construct and the Tier |
Operating Permit.

Table 3.6-5: Significance Levels for Non-Radiological Pollutants

Significance Level

Pollutant’ . 2
kilograms per year tons per year

cO 9.1 x 10* 1.0 x 107
NO, 3.6 x 10* 4.0 x 10
O, 3.6 x 10* 4.0 x 10
Pb 5.4 x 10° 6.0 x 10
SO, 3.6 x 10* 4.0 x 10
Total PM 2.3 x 10* 2.5x 10’
PM,, 1.4 x 10* 1.5 x 10°
Direct PM, 5 9.1 x 10° 1.0 x 10’
PM, s as: SO, 3.6 x 10* 4.0x 10’
NO, 3.6 x 10* 4.0x10'

Fluorides 2.7 x 10° 3.0

Sulfuric acid mist 6.4 x 10° 7.0
H.S 9.1 x 10° 1.0 x 10°
Total reduced sulfur (including H,S) 9.1 x 10° 1.0 x 10’
Reduced sulfur compounds (including H.S) 9.1 x 10° 1.0 x 10"

Source: IDAPA 58.01.01

' CO = carbon monoxide; NO, = nitrogen dioxide; O3 = ozone; Pb = lead; SO, = sulfur dioxide;
PM = particulate matter; PM,, = particulate matter <10 micrometers; PM, 5 = particulate matter <2.5

micrometers; and H,S = hydrogen sulfide

? Significance levels from the regulations were converted from tons per year to kilograms per year and then
rounded to 2 significant figures.
8 SO, and NO, are precursors for the formation of PM, 5.

IDEQ has established rules and methodologies to estimate and control the potential human health
impacts of toxic air pollutants. Toxic air pollutants include cancer-causing agents, such as arsenic,
benzene, carbon tetrachloride, and formaldehyde, as well as substances that pose non-cancerous
health hazards, such as fluorides, ammonia, and sulfuric acids (see IDAPA 58.01.01 for a list of

3-98




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

toxic air pollutants). Rules and methodologies for control of toxic air pollutant emissions are
implemented through air quality permit programs (i.e., Permit to Construct and Permit to Operate).
Threshold emission levels have been established for about 700 toxic air pollutants, based on
known or suspected toxicity of these substances. Acceptable ambient concentration levels have
been defined for many toxic air pollutants by the state of ldaho. A project is eligible for a toxic air
pollutant exemption if it can be shown that toxic air pollutant concentrations at the public receptor
location most affected are less than the state threshold for those pollutants.

3.6.2.2 Greenhouse Gases and Climate Change
Greenhouse Gases

Greenhouse Gases (GHGs) include carbon dioxide (CO.,), nitrous oxide (N.O), methane (CH,),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF¢). These gases
are transparent to solar (short-wave) radiation but opaque to long-wave radiation from the earth’s
surface. The net effects over time are a trapping of absorbed radiation and a tendency to warm
the planet’s surface and the boundary layer of the earth’s atmosphere, which constitute the
“greenhouse effect” (IPCC 2007). CO,, N>O, and CH, can directly affect climate change once they
are released into the atmosphere. These GHGs are naturally occurring and the product of
industrial activities. Other GHGs, such as the HFCs, are man-made and are present in the
atmosphere exclusively due to human activities.

GHG emissions have varying heat-trapping abilities and atmospheric lifetimes (CEQ 2012). To
facilitate comparison among GHGs, a Global Warming Potential (GWP) value has been assigned
to each GHG. GWP represents the heat-trapping capacity of a GHG relative to CO,, which has
been assigned a GWP of 1.0, and functions as a warming “index.” For example, CH, has a GWP
of 21, so each metric ton of CH, emissions has 21 times the impact on global warming (over a
100-year time period) as 1 metric ton of CO.,.

Use of a single metric that embodies all GHGs has been adopted for federal reporting purposes.
All GHG emissions are reported in metric tons of CO, equivalent (MT CO.e). To calculate MT
CO.e, the mass of emissions of each GHG is multiplied by the appropriate GWP for that gas.
GWPs for other key GHGs (CEQ 2012) are:

CH, = 21

N.O =310

HFCs = 12 to 11,700
PFCs = 6500 to 17,700
SFs = 23,900

GHG sinks are those activities or processes that can remove GHGs from the atmosphere. Primary
GHG sinks include carbon sequestration in oceans and other bodies of water, forests, trees in
urban areas, agricultural soils, and yard trimmings and food scraps in landfills.

The U.S. is one of the top contributors to global CO, emissions (EPA 2013a). In 2011, U.S. GHG
emissions totaled 6702 million MT CO.e, with electricity generation being the largest emission
source (about 32 percent) (EPA 2013b). Transportation is the second largest source in the U.S.,
accounting for about 27 percent of GHG emissions, followed by industry, agriculture, commercial,
and residential sources. Total gross GHG emissions of 44 million MT CO.e are predicted for the
state of Idaho in 2020 (CCS 2008). This is approximately 0.7 percent of total U.S. emissions in
2011, making ldaho a small contributor to total U.S. GHG emissions. |daho’s primary sources of
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GHG emissions by sector are transportation, agriculture, residential, commercial and industrial fuel
use, and electricity consumption (IDEQ 2013).

The EPA established PSD and Title V applicability permitting thresholds for GHG-emitting sources
(40 C.F.R. § 51.166). IDAPA 58.01.01 incorporated the federal rule by reference. For an existing
source that already emits 100,000 MT CO.e per year, any modification that increases emissions by
75,000 MT CO.e per year requires an air permit. The INL (including NRF) has the potential to emit
more than 100,000 MT CO.e per year and is therefore considered a major source of GHG
emissions. The INL currently operates under a Title V permit, but there are no GHG reporting or
reduction requirements in the permit. Additionally, no state-wide reduction targets for GHG
emissions are identified in IDAPA 58.01.01.

The EPA enacted regulations for mandatory reporting of GHGs in 2009 (40 C.F.R. § 98) and
began implementing the requirements in 2010. Facilities with emissions greater than 25,000 MT
CO.e per year must submit an annual GHG report. The INL (including NRF) emits greater than
25,000 MT CO.e emissions per year and is therefore subject to the mandatory reporting
requirements. INL developed a GHG monitoring plan for stationary combustion and other
regulated sources to meet the mandatory reporting requirements of 40 C.F.R. § 98 (DOE 2010b).
NRF reports fuel oil use for boilers under this plan.

EO 13514 identifies requirements for controlling and reporting GHGs for federal agencies. The INL
and NRF each have plans to control and report GHGs per EO 13514.

Climate Change

Extensive scientific literature and recent assessments of climate change have concluded that the
global climate is warming (e.g., IPCC 2007, CCSP 2008, and USGCRP 2009). There is strong
scientific consensus that the global warming observed over the past 50 years is from
human-caused emissions of GHGs. Because of the amount of GHGs already released into the
atmosphere, climate change is expected to continue if GHG emissions remain at or above current
rates. GHG emissions are projected to increase world-wide. In the U.S., nationwide impacts of
climate change have included increased average annual temperature of more than 1.11 degrees
Celsius (2 degrees Fahrenheit) in the last 50 years; an increase in average annual precipitation,
with more falling in the heaviest downpours; more frequent and intense types of extreme weather
events (e.g., heat waves, regional floods, and regional drought); and rising sea levels

(USGCRP 2009).

The INL is located on the ESRP which lies within the Great Basin Desert. The Great Basin Desert
has warmed by 0.3 to 0.6 degrees Celsius (0.54 to 1.08 degrees Fahrenheit) in the last 100 years,
and is projected to warm by an additional 5 to 10 degrees Celsius (9 to 18 degrees Fahrenheit) in
the coming century (CCSP 2008). Observed and predicted changes within the Great Basin Desert
include an increase in total precipitation that would be partially offset by decrease in snowpack and
onset of early snowmelt and runoff (CCSP 2008). Onset of early snowmelt could impact availability
of surface water or groundwater for downstream users. This could be exacerbated by more
frequent or prolonged drought. Lack of water resources during summer months could reduce the
generating capacity of coal-fired power plants in Wyoming or of hydroelectric plants in the region,
which could reduce the amount of electricity available for INL use (DOE 2012a).

Snowpack is also an important factor in soil moisture recharge, which influences plant community
structure in cold desert regions. Non-native plant invasions coupled with increased temperatures
and drought are expected to substantially increase wild fire frequency and intensity in sagebrush

steppe communities (CCSP 2008). Results of such changes include potential for sagebrush
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steppe vegetation to be radically transformed into monocultures of invasive grasses over large
areas. Sagebrush dominated communities and sagebrush obligate species may be most affected
by climate change on the INL. The interaction of increasing temperature, drought, invasive
species, and more frequent and severe wildfires will potentially accelerate changes to the
landscape leading to threats to biological diversity and perhaps large-scale changes in plant and
animal species on the INL property. Increased potential for wildfire could impact operations on the
INL (including NRF) through threats to infrastructure and risk to worker health and safety.

3.6.2.3 Radiological and Hazardous Air Pollutant Emission Standards

In addition to ambient air quality standards and PSD requirements, the CAA designates
requirements for sources that emit specific substances designated as hazardous air pollutants
(HAPs). These requirements are provided in NESHAP (40 C.F.R. § 61 and 63). Specific
provisions of the standards (40 C.F.R. § 61, Subpart H) limit the radionuclide dose to a member of
the public to 10 millirem per year. The annual dose limit applies to the maximally exposed off-site
individual and is designed to protect public health with an adequate margin of safety. In addition,
NESHAP requires a permit to construct or modify if all radiological air emissions from a facility
could cause a dose to the public of 1 percent or more of the annual dose limit. NESHAP also
establishes requirements for monitoring emissions from facility operations and analysis and
reporting of dose. Airborne radiological effluents are monitored at individual INL facilities (including
NRF) to comply with NESHAP requirements.

In addition to radionuclides, emissions standards have been established under NESHAP for
several non-radiological HAPs including benzene, asbestos, and others, and for many activities
(e.g., operation of non-emergency stationary diesel generators or operation of industrial,
commercial, and institutional boilers and process heaters) that may result in emissions of HAPs.
Maximum Achievable Control Technology (MACT) is specified by the EPA for various source
categories. Programs or controls must be implemented to comply with the MACT prior to operation
of a modified or new source. Several MACT standards have been promulgated or proposed. Most
of these standards apply to major sources of HAPs, although some apply to area sources. For the
NESHAP program, a major source is defined as one with the potential to emit 9072 kilograms
(20,000 pounds) per year or more of any one of the 188 listed HAPs, or 22,680 kilograms (50,000
pounds) per year or more of any combination of listed HAPs. Area sources are facilities that
release lesser quantities. Currently, INL is a major source for HAP emissions.

3.6.3 INL Non-Radiological Air Emissions

The ROI for the non-radiological air quality affected environment discussion for the INL includes
public roads and receptors as defined for the INL by IDEQ (IDEQ 2011), and Federal Class | areas
that could be impacted by INL emissions (Craters of the Moon National Monument, Grand Teton
National Park, and Yellowstone National Park).

The population of the ESRP is exposed to air pollutants from a variety of sources including
agricultural and industrial activities, residential wood burning, wind-blown dust, and vehicle
exhaust. Many of the activities at INL also emit air pollutants. Sources for criteria, toxic, and
HAPs at INL include fuel oil-fired boilers, diesel engines, emergency diesel generators (EDGs),
miscellaneous small gasoline, diesel, and propane combustion sources, and miscellaneous
chemical usage. The boilers are used to generate steam for heating facilities and are the main
source of non-radiological air emissions at INL. Diesel engines are used at the ATR Complex to
generate electricity for reactor operations. EDGs are used at all INL facilities as emergency
electrical power sources, and periodic testing contributes to criteria and toxic air pollutant
emissions. The miscellaneous combustion sources include non-vehicle sources such as small
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portable generators, air compressors, and welders. These sources for all INL facilities (including
NRF) were used to generate an estimate of total INL emissions (Appendix E, Section E.2).
Federal GHG reporting requirements and GHG emissions for INL are also addressed.
Non-radiological emissions specific to NRF operations are discussed in Section 3.6.4.

3.6.3.1 Criteria Pollutants

Routine off-site monitoring for non-radiological air pollutants has generally only been performed for
PM;o. Monitoring for PM,, was performed at communities beyond the site boundary and reported
in INL Annual Site Environmental Reports from 2004 through 2007 (ESER 2004, ESER 2005,
ESER 2006, and ESER 2007). Collection areas included Rexburg, Blackfoot, and Atomic City.
The upper limit of the annual range for 24-hour average PM;, concentration was well below the
regulatory limit of 150 micrograms per cubic meter at the three off-site monitoring locations

(Table 3.6-6).

Some monitoring data have been collected by the National Park Service at the Craters of the Moon
National Monument. The monitoring program has shown that applicable standards O3, SO,, and
PM;, concentrations have not been exceeded (NPS 2003).

Five-year (2005-2009) maximum actual criteria pollutant emissions for INL are provided in

Table 3.6-7. Maximum potential emissions estimated for an earlier EIS (DOE 2002c) are also
shown. The maximum potential emissions were calculated to bound all potential INL emissions in
DOE 2002c, and are overestimates of actual emissions (e.g., assumes all sources are operating all
the time at maximum capacity). Additionally, more sources were operational in the 1990’s, and
higher sulfur content fuels were used. The 5-year maximums for 2005 through 2009 were based
on actual fuel use reported by INL facilities and represent realistic estimates of air pollutant
emissions. See Appendix E for emissions inputs, assumptions, and calculations. This was done
to develop a reasonable baseline for cumulative assessments of emissions from INL facilities and
the proposed action, 