BUSNRC ~ wreewows

United States Nuclear Regulatory Commission

Protecting People and the Environment

Environmental Impact
Statement for the Proposed
Eagle Rock Enrichment Facility
in Bonneville County, Ildaho

Final Report

Chapters 1 through 10

Office of Federal and State Materials and
Environmental Management Programs




AVAILABILITY OF REFERENCE MATERIALS
IN NRC PUBLICATIONS

NRC Reference Material

As of November 1999, you may electronically access
NUREG-series publications and other NRC records at
NRC’s Public Electronic Reading Room at
http://www.nrc.gov/reading-rm.html.

Publicly released records include, to name a few,
NUREG-series publications; Federal Register notices;
applicant, licensee, and vendor documents and
correspondence; NRC correspondence and internal
memoranda; bulletins and information notices;
inspection and investigative reports; licensee event
reports; and Commission papers and their
attachments.

NRC publications in the NUREG series, NRC
regulations, and Title 10, Energy, in the Code of
Federal Regulations may also be purchased from one
of these two sources.
1. The Superintendent of Documents

U.S. Government Printing Office

Mail Stop SSOP

Washington, DC 20402-0001

Internet: bookstore.gpo.gov

Telephone: 202-512-1800

Fax: 202-512-2250
2. The National Technical Information Service

Springfield, VA 22161-0002

www.ntis.gov

1-800-553-6847 or, locally, 703-605-6000

A single copy of each NRC draft report for comment is
available free, to the extent of supply, upon written
request as follows:

Address: U.S. Nuclear Regulatory Commission
Office of Administration
Publications Branch
Washington, DC 20555-0001

E-mail: DISTRIBUTION.SERVICES@NRC.GOV

Facsimile: 301-415-2289

Some publications in the NUREG series that are
posted at NRC’s Web site address
http://www.nrc.gov/reading-rm/doc-collections/nuregs
are updated periodically and may differ from the last
printed version. Although references to material found
on a Web site bear the date the material was
accessed, the material available on the date cited may
subsequently be removed from the site.

Non-NRC Reference Material

Documents available from public and special technical
libraries include all open literature items, such as
books, journal articles, and transactions, Federal
Register notices, Federal and State legislation, and
congressional reports. Such documents as theses,
dissertations, foreign reports and translations, and
non-NRC conference proceedings may be purchased
from their sponsoring organization.

Copies of industry codes and standards used in a
substantive manner in the NRC regulatory process are
maintained at—

The NRC Technical Library

Two White Flint North

11545 Rockville Pike

Rockville, MD 20852-2738

These standards are available in the library for
reference use by the public. Codes and standards are
usually copyrighted and may be purchased from the
originating organization or, if they are American
National Standards, from—

American National Standards Institute

11 West 42" Street

New York, NY 10036-8002

www.ansi.org

212-642-4900

Legally binding regulatory requirements are stated only
in laws; NRC regulations; licenses, including technical
specifications; or orders, not in

NUREG-series publications. The views expressed in
contractor-prepared publications in this series are not
necessarily those of the NRC.

The NUREG series comprises (1) technical and
administrative reports and books prepared by the staff
(NUREG-XXXX) or agency contractors
(NUREG/CR-XXXX), (2) proceedings of conferences
(NUREG/CP-XXXX), (3) reports resulting from
international agreements (NUREG/IA-XXXX), (4)
brochures (NUREG/BR-XXXX), and (5) compilations
of legal decisions and orders of the Commission and
Atomic and Safety Licensing Boards and of Directors’
decisions under Section 2.206 of NRC’s regulations
(NUREG-0750).




#USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

Environmental Impact
Statement for the Proposed
Eagle Rock Enrichment Facility
in Bonneville County, Idaho

Final Report

Chapters 1 through 10

Manuscript Completed: February 2011
Date Published: February 2011

Office of Federal and State Materials and
Environmental Management Programs






-_—
QOWoONOOOPEWN-=-

A BB DDDMDDWOOLOOWWWWWWWWNNNDNNNNNNN_2=2 22 A
OOPRPWON_O0OO0OONOOANPRPWON_LAOOONOOOANPRWN_AO0OOONOOAPRWLON -

ABSTRACT

On December 30, 2008, AREVA Enrichment Services LLC (AES) submitted an application to
the U.S. Nuclear Regulatory Commission (NRC) for a license to construct, operate, and
decommission the proposed Eagle Rock Enrichment Facility (EREF). The proposed EREF
would be located in Bonneville County, Idaho, approximately 32 kilometers (20 miles) west of
Idaho Falls. Revisions to the license application were submitted by AES on April 23, 2009, and
April 30, 2010. If licensed, the proposed facility would enrich uranium for use in commercial
nuclear fuel for power reactors. AES would employ a gas centrifuge enrichment process to
enrich uranium to up to five percent uranium-235 by weight, with a planned maximum target
production of 6.6 million separative work units (SWUs) per year. AES initiated preconstruction
activities (e.g., site preparation) in late 2010 under an exemption approved by the NRC to
conduct such activities prior to licensing. If its license application is approved, AES expects to
begin facility construction in 2011and commence initial production in 2014, reaching peak
production in 2022. AES'’s license would be for a term of 30 years. Prior to license expiration in
2041, AES would seek to renew its license to continue operating the proposed facility or plan for
the decontamination and decommissioning of the proposed facility per the applicable licensing
conditions and NRC regulations. The proposed EREF would be licensed in accordance with the
provisions of the Atomic Energy Act. Specifically, an NRC license under Title 10, “Energy,” of
the U.S. Code of Federal Regulations (10 CFR) Parts 30, 40, and 70 would be required to
authorize AES to possess and use special nuclear material, source material, and byproduct
material at the proposed EREF site.

This Environmental Impact Statement (NUREG-1945) (EIS) was prepared in compliance with
the National Environmental Policy Act of 1969, as amended (NEPA), and the NRC regulations
for implementing NEPA (10 CFR Part 51). This EIS evaluates the potential environmental
impacts of preconstruction activities and of the proposed action, which is to construct, operate,
and decommission the proposed EREF near Idaho Falls in Bonneville County, Idaho. Also, this
EIS describes the environment potentially affected by AES’s proposal, evaluates reasonable
alternatives to the proposed action, describes AES’s environmental monitoring program and
mitigation measures, and evaluates the costs and benefits of the proposed action.

Paperwork Reduction Act Statement

This NUREG contains and references information collection requirements that are subject to the
Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.). These information collections were
approved by the Office of Management and Budget, approval numbers 3150-0014, 3150-0017,
3150-0020, 3150-0009, 3150-0002, 3150-0123, and 3150-0047.

Public Protection Notification
The NRC may not conduct or sponsor, and a person is not required to respond to, a request for

information or an information collection requirement unless the requesting document displays a
currently valid OMB control number.

NUREG-1945 has been reproduced from
the best available copy.
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EXECUTIVE SUMMARY
BACKGROUND

Under the provisions of the Afomic Energy Act and pursuant to Title 10 of the U.S. Code of
Federal Regulations (10 CFR) Parts 30, 40, and 70, the U.S. Nuclear Regulatory Commission
(NRC) is considering whether to issue a license that would allow AREVA Enrichment Services,
LLC (AES) to possess and use byproduct material, source material, and special nuclear
material at a proposed gas centrifuge uranium enrichment facility near Idaho Falls in Bonneville
County, Idaho, for a period of 30 years. The scope of activities to be conducted under the
license would include the construction, operation, and decommissioning of the proposed Eagle
Rock Enrichment Facility (EREF). The application for the license was filed with the NRC by
AES by letter dated December 30, 2008. Revisions to the license application were submitted by
AES on April 23, 2009 (Revision 1) and April 30, 2010 (Revision 2). To support its licensing
decision on AES’s proposed EREF, the NRC determined that the NRC’s implementing
regulations in 10 CFR Part 51 for the National Environmental Policy Act (NEPA) require the
preparation of an Environmental Impact Statement (EIS). The development of this EIS is based
on the NRC staff’s review of information provided by AES, independent analyses, and
consultations with the U.S. Fish and Wildlife Service and other Federal agencies, Native
American tribes, the Idaho State Historic Preservation Office (SHPO) and other State agencies,
and local government agencies.

The enriched uranium produced at the proposed EREF would be used to manufacture nuclear
fuel for commercial nuclear power reactors. Enrichment is the process of increasing the
concentration of the naturally occurring and fissionable uranium-235 isotope. Uranium ore
usually contains approximately 0.72 weight percent uranium-235. To be useful in light-water
nuclear power plants as fuel for electricity generation, the uranium must be enriched up to

5 weight percent uranium-235.

THE PROPOSED ACTION

The proposed action considered in this EIS is for AES to construct, operate, and decommission
a uranium enrichment facility, the proposed EREF, at a site near Idaho Falls in Bonneville
County, Idaho. To allow the proposed action to take place, the NRC would issue a license to
AES as discussed above. The proposed EREF would be located on a 186-hectare (460-acre)
section of a 1700-hectare (4200-acre) parcel of land that it intends to purchase from a single
private landowner. Current land uses of the proposed EREF property include native rangeland,
nonirrigated seeded pasture, and irrigated cropland. The proposed EREF, if approved, would
be situated on the north side of US 20, about 113 kilometers (70 miles) west of the
Idaho/Wyoming State line and approximately 32 kilometers (20 miles) west of Idaho Falls. The
eastern boundary of the U.S. Department of Energy’s (DOE) Idaho National Laboratory (INL) is
1.6 kilometers (1 mile) west of the proposed property. The lands north, east, and south of the
proposed property are a mixture of private-, Federal-, and State-owned parcels, with the Federal
lands managed by the Bureau of Land Management (BLM).

Using a gas centrifuge process, the proposed EREF would produce uranium enriched up to

5 percent by weight in the isotope uranium-235, with a planned maximum target production of
6.6 million separative work units (SWUs) per year. An SWU is a unit of measurement used in
the nuclear industry, pertaining to the process of enriching uranium for use as fuel for nuclear
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power plants. If the license is approved, facility construction would begin in 2011 with heavy
construction (construction of all major buildings and structures) continuing for 7 years into 2018.
The proposed EREF would begin initial production in 2014 and reach peak production in 2022.
Operations would continue at peak production until approximately 9 years before the license
expires. Decommissioning activities would then begin and be completed by 2041.
Decommissioning would involve the sequential shutdown of the 4 Separation Building Modules
(SBMs) resulting in a gradual decrease in production. Each SBM would take approximately
4.5 years to decommission.

Supplemental information on a proposed 161-kilovolt (kV) electrical transmission line required to
power the proposed EREF was submitted by AES on February 18, 2010. The NRC has no
jurisdiction over transmission lines; therefore, the transmission line for the proposed EREF is
not considered part of the proposed action. However, construction and operation of this
transmission line are considered in this EIS under cumulative impacts.

NRC EXEMPTION FOR AES TO CONDUCT CERTAIN PRECONSTRUCTION ACTIVITIES
On June 17, 2009, AES submitted a request for an exemption from certain NRC regulations to
allow commencement of certain preconstruction activities on the proposed EREF site prior to
NRC'’s decision to issue a license for the construction, operation, and decommissioning of the
proposed EREF. On March 17, 2010, the NRC granted an exemption authorizing AES to
conduct the requested preconstruction activities. Under the exemption, these preconstruction
activities are not considered by the NRC as part of the proposed action, although the
environmental impacts of these activities are discussed in this EIS along with the impacts of
facility construction.

Specifically, the exemption covers the following activities and facilities:

» clearing of approximately 240 hectares (592 acres) for the proposed EREF

» site grading and erosion control

» excavating the site including rock blasting and removal

» constructing a stormwater retention pond

« constructing main access and site roadways

» installing utilities

» erecting fences for investment protection

« constructing parking areas

» erecting construction buildings, offices (including construction trailers), warehouses, and
guardhouses
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This exemption authorizes AES to conduct the stated activities, provided that none of the
facilities or activities subject to the exemption would be components of AES’s Physical Security
Plan or its Standard Practice Procedures Plan for the Protection of Classified Matter, or
otherwise be subject to NRC review or approval. AES initiated preconstruction activities in late
2010.

PURPOSE OF AND NEED FOR THE PROPOSED ACTION

The purpose of the proposed action would be to allow AES to construct, operate, and
decommission a facility using gas centrifuge technology to enrich uranium up to 5 percent by
weight of uranium-235, with a production capacity of 6.6 million SWU per year, at the proposed
EREF near Idaho Falls in Bonneville County, Idaho. This facility would contribute to the
attainment of national energy security policy objectives by providing an additional reliable and
economical domestic source of low-enriched uranium to be used in commercial nuclear power
plants.

Nuclear power currently supplies approximately 20 percent of the nation’s electricity. The
United States Enrichment Corporation Paducah Gaseous Diffusion Plant, Paducah, Kentucky, is
currently the primary U.S. supplier of low-enriched uranium for nuclear fuel in the United States.
However, the URENCO USA facility (formerly known as the National Enrichment Facility) in Lea
County, New Mexico, which began initial operations in June 2010, may provide additional
enrichment services in the future as construction continues on its remaining cascade halls. The
American Centrifuge Plant (ACP) in Piketon, Ohio, which is currently under construction, and
the proposed Global Laser Enrichment (GLE) Facility in Wilmington, North Carolina, for which
the NRC is currently reviewing its license application, may also provide additional domestic
enrichment services in the future. The existing operating Paducah, Kentucky, enrichment plant
supplies approximately 15 percent of the current U.S. demand for low-enriched uranium. The
United States Enrichment Corporation also imports downblended (diluted) weapons-grade
uranium from Russia through the Megatons to Megawatts Program to supply an additional

38 percent of the U.S. demand. The remaining 47 percent of low-enriched uranium is imported
from foreign suppliers. The current primary dependence on a single U.S. supplier and foreign
sources for low-enriched uranium imposes reliability risks for the nuclear fuel supply to

U.S. nuclear power plants. National energy policy emphasizes the importance of having a
reliable domestic source of enriched uranium for national energy security. The production of
enriched uranium at the proposed EREF would be equivalent to about 40 percent of the current
and projected demand (15 to16 million SWUs) for enrichment services within the United States. |

ALTERNATIVES TO THE PROPOSED ACTION

In this EIS, the NRC staff considered a reasonable range of alternatives to the proposed action,
including alternative sites for an AES enrichment facility, alternative sources of low-enriched
uranium, alternative technologies for uranium enrichment, and the no-action alternative. Two of
the alternatives, the proposed action and the no-action alternative, were analyzed in detail. The
approved preconstruction activities discussed earlier are assumed to occur prior to NRC’s
decision to grant a license to AES and, therefore, are assumed to occur under both the
proposed action and the no-action alternative.
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Under the no-action alternative, the proposed EREF would not be constructed, operated, and
decommissioned in Bonneville County, Idaho. Uranium enrichment services would continue to
be performed by existing domestic and foreign uranium enrichment suppliers. However,
URENCO USA would provide and the ACP and potentially the proposed GLE Facility may
provide enrichment services in the future.

AES considered 44 alternative sites throughout the United States. AES evaluated these sites
based on various technical, safety, economic, and environmental selection criteria, and
concluded that the Eagle Rock site in Bonneville County, Idaho, met all of the criteria. The NRC
staff reviewed AES'’s site-selection process and results to determine if any site considered by
AES was obviously superior to the proposed Eagle Rock site. The NRC staff determined that
the process used by AES was rational and objective, and that its results were reasonable.
Based on its review, the NRC staff concluded that none of the candidate sites were obviously
superior to the AES preferred site in Bonneville County, Idaho.

The NRC staff examined three alternatives to satisfy domestic enrichment needs: (1) reactivate
the Portsmouth Gaseous Diffusion Plant near Piketon, Ohio; (2) downblend highly enriched
uranium instead of constructing a domestic uranium enrichment facility; and (3) purchase low-
enriched uranium from foreign sources. These alternatives were eliminated from further
consideration based on concerns related to reliability, excessive energy consumption, and
national energy security, and did not meet national energy policy objectives involving the need
for a reliable, economical source of domestic uranium enrichment.

The NRC staff also evaluated alternative technologies to the gas centrifuge process:
electromagnetic isotope separation, liquid thermal diffusion, gaseous diffusion, Atomic Vapor
Laser Isotope Separation, Molecular Laser Isotope Separation, and separation of isotopes by
laser excitation. These technologies were eliminated from further consideration based on
factors such as the technology immaturity, economic impracticality, or exclusive licensing.

In addition, the NRC staff considered conversion and disposition methods for depleted uranium
hexafluoride (UFg): (1) beneficial use of depleted UFg, and (2) conversion at facilities other than
the new facilities that the U.S. Department of Energy (DOE) has built at Portsmouth and
Paducah. For the purposes of this analysis, because the current available inventory of depleted
uranium exceeds the current and projected future demand for the material, the depleted UF¢
generated by the proposed EREF was considered a waste product, and disposition alternatives
involving its use as a resource were not further evaluated.

Existing fuel fabrication facilities have not expressed an interest in performing depleted UFg
conversion services, and the cost for the services would be difficult to estimate; therefore, this
alternative was eliminated from further consideration. However, International Isotopes, Inc.
submitted a license application to the NRC on December 31, 2009, to construct and operate a
depleted UFg conversion facility near Hobbs, New Mexico. On February 23, 2010, the NRC
staff accepted the license application, and has initiated a formal safety and environmental
review.
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POTENTIAL ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION

This EIS evaluates the potential environmental impacts of the proposed action. A standard of
significance has been established for assessing environmental impacts. Following the Council
on Environmental Quality’s regulations in 40 CFR 1508.27, the NRC staff has assigned each
impact one of the following three significance levels:

+ SMALL. The environmental effects are not detectable or are so minor that they would
neither destabilize nor noticeably alter any important attribute of the resource.

« MODERATE. The environmental effects are sufficient to noticeably alter but not destabilize
important attributes of the resource.

 LARGE. The environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.

As described in Chapter 4, the environmental impacts of preconstruction and the proposed
action would mostly be SMALL. Some potential impacts would be SMALL to MODERATE or
MODERATE in a few cases; and there would be LARGE, though intermittent, short-term
impacts in one resource area during preconstruction. Methods for mitigating the potential
impacts are identified in Chapters 4 and 5. Environmental measurement and monitoring
methods are described in Chapter 6.

Summarized below are the potential environmental impacts of the proposed action on each of
the resource areas considered in this EIS. Each summary is preceded by the impact
significance level for the respective resource areas.

Land Use

SMALL. The construction of a uranium enrichment facility would alter the current land use,
which consists primarily of agriculture and undeveloped rangeland. The 240-hectare (592-acre)
proposed EREF site under consideration would be located entirely on a 1700-hectare
(4200-acre) private parcel of land. Bonneville County has zoned the location as G-1, Grazing,
which allows for industrial development, and is intended to allow certain activities that should be
removed from population centers in the county. The operation of a uranium enrichment facility
is consistent with the county’s zoning. It is not anticipated that construction and operation of the
proposed EREF would have any effect on the current land uses found on the surrounding public
lands managed by the BLM.

Restrictions to land use would begin with the purchase of the proposed property by AES. The
alteration of land use would begin during preconstruction and continue during construction.
Preconstruction activities would result in the alteration of the land as a result of activities such
as land clearing and grading, restricted access to the proposed EREF property, and cessation
of agricultural uses (grazing and crop production). The majority of impacts to land use would
occur during preconstruction. However, since large land areas in the county will continue to be
used for grazing and crop production, including the BLM-managed lands surrounding the
proposed EREF property, land use impacts resulting from preconstruction and construction
would be SMALL.
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Operation of the proposed EREF would restrict land use on the proposed property to the
production of enriched uranium. The operation of the proposed EREF is not expected to alter
land use on adjacent properties. Impacts on land use due to operations would be SMALL.

At the end of decommissioning, the buildings and structures would be available for unrestricted
use. As aresult, impacts on land use due to decommissioning would be SMALL.

Historic and Cultural Resources

SMALL TO MODERATE. Impacts to historic and cultural resources would occur primarily
during preconstruction. Construction would take place on ground previously disturbed by
preconstruction activities. There are 13 cultural resource sites (3 prehistoric, 6 historic, and

4 multi-component) in the surveyed areas of the proposed EREF property. One of these sites,
the John Leopard Homestead (MWO0O04), is located within the footprint of the proposed EREF,
and has been recommended as eligible for the National Register of Historic Places. Site
MWO0O04 would be destroyed by preconstruction activities. However, AES mitigated impacts to
site MWO0O04 prior to land disturbance through professional excavation and data recovery, and
other similar homestead site types exist in the region. Therefore, the impact to site MWO004
would be limited to a MODERATE level.

Construction and operation of the proposed EREF would be unlikely to result in visual or noise
impacts on the Wasden Complex, an important group of archaeological sites, because it is
located approximately 1.6 kilometers (1.0 mile) from the proposed EREF site and sits behind a
ridge that partially blocks the view. Other impacts during operations would be SMALL because
no intact historic or cultural resources would remain.

Decommissioning would not likely affect historic and cultural resources because any areas
disturbed during decommissioning would have been previously disturbed during preconstruction
and construction. Therefore, impacts would be SMALL.

Visual and Scenic Resources

SMALL TO MODERATE. Impacts to visual and scenic resources result when contrasts are
introduced into a visual landscape. The proposed project site and surrounding areas consist
primarily of sagebrush semi-desert to the north, east, and west of the proposed site. The
proposed facility would be located approximately 2.4 kilometers (1.5 miles) from areas of public
view, including US 20 and the Hell's Half Acre Wilderness Study Area (WSA) to the south which
contains the remains of a 4000-year-old lava flow. The BLM gave a Visual Resource
Management (VRM) Class | designation to the WSA, which applies to areas of high scenic
quality.

Visual impacts during preconstruction could result along US 20 from increased activity at the
proposed site and fugitive dust, but these would be of a relatively short duration. The clearing of
vegetation and installation of a perimeter fence would change the visual setting; however, they
would not drastically alter the overall appearance of the area. Impacts on visual and scenic
resources due to preconstruction would be SMALL.
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Construction of the proposed EREF would introduce visual intrusions that are out of character
with the surrounding area. While initial construction activities would commence on a cleared
area, such a view is not very intrusive on the visual landscape. Similarly, fugitive dust
generated during the construction period would be of a temporary nature and cause minimal
disturbance to the viewshed. However, because of the extent of the proposed EREF project,
the type and size of equipment involved in construction, and the industrial character of buildings
to be built, construction of the proposed EREF would create significant contrast with the
surrounding visual environment, which is predominantly rangeland and cropland. Thus, visual
impact levels associated with construction would range from SMALL to MODERATE.

Construction and operation of the proposed EREF would be unlikely to result in visual impacts
on the Wasden Complex due to its distance from the proposed EREF site and location behind a
ridgeline that obscures views of the lower portions of the proposed facility. However, operations
would have an impact on the surrounding visual landscape. The proposed facility is visually
inconsistent with the current setting, and its operation is expected to alter the visual rating on
surround public lands, which would be a MODERATE visual impact. Also, plant lighting at night
could be perceivable at the trailhead of the Hell’s Half Acre WSA, although probably not from
the Craters of the Moon National Park located 72 kilometers (45 miles) to the west of the
proposed EREF site.

At the end of decommissioning, the buildings and structures would be available for unrestricted
use. As a result, impacts on visual and scenic resources would remain MODERATE.

Air Quality

SMALL to LARGE. Air emissions during preconstruction and construction would include fugitive
dust from heavy equipment working on the proposed site, engine emissions from construction
equipment onsite and vehicles transporting workers and materials to the proposed site, and
emissions from diesel-fueled generators. The generators, although not intended to provide
power for construction activities, would be operated weekly for preventative maintenance.
During preconstruction, fugitive dust from land clearing and grading operations would result in
large releases of particulate matter. Such impacts would be MODERATE to LARGE during
certain preconstruction periods and activities that would be temporary and brief in duration.
Otherwise, impacts on ambient air quality from preconstruction would be SMALL for all
hazardous air pollutants (HAPs) and all criteria pollutants except particulates. Air quality
impacts during construction would be SMALL for all HAPs and all criteria pollutants.

During operations, the proposed EREF would not be a major source of air emissions, although
there is a potential for small gaseous releases associated with operation of the process that
could contain UFg, hydrogen fluoride (HF), and uranyl fluoride (UO,F,). Also, small amounts of
nonradioactive air emissions consisting of carbon monoxide (CO), nitrogen oxides (NOy),
particulate matter (PM), volatile organic compounds (VOCs), and sulfur dioxide (SO,) would be
released:

+ from the auxiliary diesel electric generators to supply electrical power when power from the
utility grid is not available

+ during building and equipment maintenance activities
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« from trucks, automobiles, and other vehicles in use onsite

Air emissions are not expected to impact regional visibility. Ambient air modeling predicts that
impacts on ambient air quality from the routine operation of the proposed EREF would be
SMALL with respect to all criteria pollutants and all HAPs.

During decommissioning, impacts would result from emissions including fugitive dust (mitigated
by dust suppression work practices) and CO, NO,, PM, VOCs, and SO, from transportation
equipment and would be SMALL.

Geology and Soils

SMALL. Impacts on about 240 hectares (592 acres) of land would occur primarily during
preconstruction, as a result of soil-disturbing activities (blasting, excavating, grading, and other
activities) that loosen soil and increase the potential for erosion. Because these impacts are
short-term and can be mitigated, impacts on geology and soils would be SMALL. Construction
activities could cause short-term impacts such as an increase in soil erosion at the proposed
site. Soil erosion could result from wind action and rain, although rainfall in the vicinity of the
proposed site is low. Compaction of soils due to heavy vehicle traffic would increase the
potential for soil erosion via runoff. Impacts would be SMALL.

Impacts on soils during operations at the proposed facility would also be SMALL because
activities would not increase the potential for soil erosion beyond that for the surrounding area.
The impacts to soil quality from atmospheric deposition of pollutants during operations would be
SMALL.

Land disturbance associated with decommissioning could temporarily increase the potential for
soil erosion at the proposed EREF site, resulting in impacts similar to (but less than) those
during the preconstruction/construction phase. As a result, impacts to soils due to
decontamination and decommissioning activities would be SMALL.

Water Resources

SMALL. During preconstruction and construction, stormwater runoff would be diverted to a
stormwater detention basin, thus the potential for contaminated stormwater discharging to water
bodies on adjacent properties is low. No surface water sources would be used. Natural surface
water bodies are absent within and near the proposed EREF site, and groundwater occurs at
depths of 202 meters (661 feet) to 220 meters (722 feet). Annual maximum groundwater usage
rates from the Eastern Snake River Plain (ESRP) aquifer in Bonneville County during
preconstruction and construction comprise about 16 percent of the annual water right
appropriation that has been transferred to the proposed property for use as industrial water.
Therefore, impacts on surface water quality, the regional water supply, and groundwater quality
during preconstruction and construction would be SMALL.

Water usage rates during operations would remain well within the water right appropriation.
Both average and peak annual water use requirements would be less than 1 percent of the total
groundwater usage from the ESRP aquifer. No process effluents would discharge to the
retention or detention basins or into surface water. Therefore, liquid effluents would have a
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SMALL impact on water resources. Because all the water discharged to the Cylinder Storage
Pads Stormwater Retention Basins would evaporate, the basins would have a SMALL impact
on the quality of water resources. The site Stormwater Detention Basin seepage would also
have a SMALL impact on water resources of the area because no wastewater would be
discharged to the basin.

Since the usage and discharge impacts to water resources during the decommissioning phase
would be similar to those during construction, the impacts to water resources would remain
SMALL.

Ecological Resources

SMALL TO MODERATE. Preconstruction activities such as land clearing could result in direct
impacts due to habitat loss and wildlife mortality as well as indirect impacts to ecological
resources in surrounding areas, primarily from fugitive dust and wildlife disturbance.
Approximately 75 hectares (185 acres) of sagebrush steppe habitat and 55 hectares

(136 acres) of nonirrigated pasture would be eliminated. Impacts on plant communities and
wildlife from preconstruction would be MODERATE. Construction activities that could impact
ecological resources include constructing the proposed UFg storage pads and EREF buildings.
However, most construction activities would occur in areas that would have already been
disturbed by preconstruction activities. Impacts on vegetation would occur primarily from any
additional vegetation clearing. Impacts would include the generation of fugitive dust, spread of
invasive species, changes in drainage patterns, soil compaction, erosion of disturbed areas,
potential sedimentation of downgradient habitats, and accidental releases of hazardous or toxic
materials (e.g., fuel spills). These activities could also result in some wildlife mortality and would
cause other wildlife to relocate as a result of noise, lighting, traffic, and human presence.
Collisions with construction equipment and other vehicles may cause some wildlife mortality.
No rare or unique plant communities, or threatened or endangered species, have been found or
are known to occur on the proposed site, although habitat on the proposed property is known to
be used by greater sage-grouse (a Federal candidate species). Construction (and
preconstruction) activities are not expected to result in population-level impacts on any
Federally listed or State-listed species, which the U.S. Fish and Wildlife Service has stated are
not present on the proposed EREF property. Impacts of construction of the proposed facility
would be SMALL.

Operation of the proposed EREF could result in impacts on wildlife and plant communities as a
result of noise, lighting, traffic, human presence, air emissions, and retention/detention ponds.
However, these impacts would be SMALL.

Vegetation and wildlife that became established near the proposed facility could be affected by
decommissioning activities. Impacts during decommissioning would be similar to those during
construction and would be SMALL.

Noise
SMALL. Most of the major noise-producing activities (site clearing and grading, excavations

[including the use of explosives], utility burials, construction of onsite roads [including the US 20
interchanges], and construction of the ancillary buildings and structures) would occur during
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preconstruction. Noise impacts from initial preconstruction activities may exceed established
standards at some locations along the proposed EREF property boundary for relatively short
periods of time. However, because of the distances involved, expected levels of attenuation,
application of mitigation measures, and the expected limited presence of human receptors at
these locations, the impacts of noise during preconstruction would be SMALL for human
receptors. The nearest resident is located approximately 7.7 kilometers (4.8 miles) east of the
proposed site. No residence is expected to experience unacceptable noise levels during
construction. Noise impacts from construction may exceed established standards at some
offsite locations for relatively short periods of time. However, because of the distances involved,
expected levels of attenuation, and AES’s commitment to appropriate mitigations, the impacts
would be SMALL for human receptors. During the overlap period when partial operations begin
while building construction continues, noise impacts from construction and operation are
expected to be additive, but still substantially reduced from noise levels during initial
construction.

Major noise sources associated with facility operation include the six diesel-fueled emergency
generators, commuter traffic, the movement of delivery vehicles, and operation of various
pumps, compressors, and cooling fans. Operational noise estimates at the proposed property
boundary satisfy all relevant or potentially relevant U.S. noise standards and guidance.
Residents in the vicinity of US 20, who would otherwise be unaffected by noise from the
proposed EREF industrial footprint, would be impacted by slightly increased traffic noise. Noise
impacts from proposed EREF operation would be SMALL.

Noise sources and levels during decommissioning would be similar to those during construction,
and peaking noise levels would be expected to occur for short durations. As a result, noise
impacts from decommissioning would be SMALL.

Transportation

SMALL TO MODERATE. Preconstruction activities for the proposed EREF would cause an
impact on the local transportation network due to the construction of highway entrances, the
daily commute of workers, daily construction deliveries, and waste shipments. Traffic
slowdowns or delays would only be expected to occur at the entrance to the proposed EREF
during access road construction and shift changes; the impacts on overall traffic patterns and
volumes would be MODERATE on US 20 and SMALL on Interstate 15 (I-15). The primary
impact would be increased traffic on nearby roads. Impacts during construction would occur
from transportation of personnel, construction materials, and nonradiological waste. All traffic to
and from the proposed EREF during preconstruction and construction would use US 20.
Construction activities at the proposed EREF site could result in a 55 percent increase in traffic
volume on US 20 (including the period when construction and operations overlap). Because
traffic volume is expected to remain below the design capacity of I-15 and traffic slowdowns or
delays would only be expected to occur at the entrance to the proposed EREF during shift
changes, the impacts on overall traffic patterns and volumes during construction would be
SMALL to MODERATE on US 20 and SMALL on I-15. For the most part, the impacts from the
truck traffic to and from the proposed site during construction would be SMALL.

Operations impacts would occur from the transport of personnel, nonradiological materials, and
radioactive material to and from the proposed EREF, especially during the period when
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construction and operation overlap. Increased traffic during facility operation would have a
SMALL to MODERATE impact on the current traffic on US 20 (SMALL for any off-peak shift
change). The impacts of truck traffic to and from the proposed site during operation would be
SMALL. Annual transportation routine impacts and accident risks (radiological and chemical)
would be SMALL.

Traffic during the initial portion of the decommissioning would be approximately the same as for
the period when construction and operations overlap. Traffic after the cessation of operations
would be less than during either construction or operation. Impacts on local traffic on US 20
would be SMALL to MODERATE.

Public and Occupational Health

SMALL. During preconstruction, impacts on occupational safety resulting from injuries,
illnesses, and exposures to fugitive dust, pollutants, and vapors would be SMALL, based on
estimates of the number of incidents. During construction, nonradiological impacts could
include injuries and illnesses incurred by workers and impacts due to exposure to chemicals or
other nonradiological substances. All such potential impacts would be SMALL because all
activities would take place under typical construction workplace safety regulations. No
radiological impacts are expected during facility construction.

Nonradiological impacts during facility operation include worker illnesses and injuries and
impacts from worker or public exposure to hazardous chemicals used or present during
operations, mainly uranium and HF. Due to low estimated concentrations of uranium and HF at
public (proposed property boundary) and workplace receptor locations, nonradiological impacts
due to exposures to hazardous chemicals (including uranium and HF) during operations would
be SMALL.

Assessment of potential radiological impacts from facility operations considers both public and
occupational exposures to radiation, and includes exposures to workers completing the facility
construction during initial phases of operation. Exposure pathways include inhalation of
airborne contaminants, ingestion of contaminated food crops, direct exposure from material
deposited on the ground, and external exposure associated with the stored UF; cylinders.
Impacts from exposure of members of the public would be SMALL. Worker exposures would
vary by job type, but would be carefully monitored and maintained as low as reasonably
achievable (ALARA) and impacts would be SMALL.

For a hypothetical individual member of the public at the proposed EREF property boundary and
the nearest resident, the maximum annual total effective dose equivalents would be 0.014
millisievert per year (1.4 millirem per year) and 2.1 x 10° millisievert per year (2.1 x 10™* millirem
per year), respectively. Dose equivalents attributable to operation of the proposed EREF would
be small compared to the normal background radiation range of 2.0 to 3.0 millisieverts (200 to
300 millirem) dose equivalent. This equates to radiological impacts during proposed EREF
operation that would be SMALL.

The nature of decommissioning activities would be similar to that during construction and
operation. Impacts from occupational injuries and illnesses and chemical exposures would be
SMALL. Occupational radiological exposures would be bounded by the potential exposures
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during operation, because the quantities of uranium material handled would be less than or
equal to that during operations. An active environmental monitoring and dosimetry (external
and internal) program would be conducted to maintain ALARA doses to workers and to
individual members of the public. Therefore, the impacts of decommissioning on public and
occupational health would be SMALL.

Waste Management

SMALL. Solid nonhazardous wastes generated during preconstruction would be transported
offsite to an approved local landfill. Hazardous wastes (e.g., waste oil, greases, excess paints,
and other chemicals) generated during preconstruction would be packaged and shipped offsite
to a licensed treatment, storage, and disposal facility (TSDF). Impacts from nonhazardous solid
waste and hazardous waste generation during preconstruction would be SMALL due to the
available current or future capacity at local and regional disposal facilities. Construction would
generate about 6116 cubic meters (8000 cubic yards) of nonhazardous solid waste per year, not
including recyclable materials such as scrap structural steel, sheet metal, and piping. About
23,000 liters (6200 gallons) and 1000 kilograms (2200 pounds) of hazardous waste would be
generated annually. The impacts of nonhazardous and hazardous waste generation during
construction would be SMALL due to the available current or future capacity at local and
regional disposal facilities.

During operation, approximately 70,307 kilograms (154,675 pounds) of industrial,
nonhazardous, nonradioactive solid waste and approximately 146,400 kilograms

(322,080 pounds) of low-level radioactive waste (not including depleted UF;) are expected to be
generated annually. The proposed facility would also generate approximately 5062 kilograms
(11,136 pounds) of hazardous wastes and 100 kilograms (220 pounds) of mixed waste
annually. All wastes would be transferred to offsite licensed waste disposal facilities with
suitable disposal capacity. The impacts of this waste generation would be SMALL.

During peak operation, the proposed EREF is expected to generate 1222 cylinders of depleted
UFe¢ annually, which would be temporarily stored on an outdoor cylinder storage pad in
approved Type 48Y containers before being transported to a DOE-owned or private conversion
facility. Storage of uranium byproduct cylinders at the proposed EREF would occur for the
duration of, but not beyond, the proposed facility’s 30-year operating lifetime. The impacts from
temporary storage of depleted UFg, from the conversion of depleted UFg to U3Os at an offsite
location, and from the transportation of the U;Og conversion product to a potential disposal site
would be SMALL.

During decommissioning, radioactive material from decontamination of contaminated equipment
would be packaged and shipped offsite for disposal. Wastes to be disposed would include
7700 cubic meters (10,070 cubic yards) of low-level radioactive waste. Due to the availability of
adequate disposal capacity, waste management impacts would be SMALL.

Socioeconomics
SMALL. Employment and income impacts were evaluated using an 11-county ROl in Idaho —
including Bannock, Bingham, Blaine, Bonneville, Butte, Caribou, Clark, Fremont, Jefferson,

Madison, and Power Counties. Wage and salary spending and expenditures associated with
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materials, equipment, and supplies would produce income and employment and local and State
tax revenue, resulting in a beneficial impact. Preconstruction would create 308 jobs and

$11.9 million in the first year, and 1687 jobs would be created during the peak year of
construction with $65.0 million of income. Operations would produce 3289 jobs and

$92.4 million in income in the first year of full operations. The jobs created include jobs at the
proposed EREF and those indirectly created elsewhere in the 11-county ROI due to
preconstruction, construction, and operation of the proposed EREF. Because preconstruction
and construction activities would constitute less than 1 percent of total 11-county ROI
employment, the economic impact of constructing the proposed EREF would, therefore, be
SMALL.

As it is anticipated that a number of workers will move into the area during each phase of the
proposed project, with the majority of the demographic and social impacts associated with
population in-migration likely to occur in Bingham and Bonneville Counties, the impacts of the
proposed EREF on population, housing, and community services are assessed for a two-county
ROI, consisting of Bingham and Bonneville Counties. The migration of workers and their
families into surrounding communities would affect housing availability, area community
services such as healthcare, schools, and law enforcement, and the availability and cost of
public utilities such as electricity, water, sanitary services, and roads resulting in an adverse
impact. Because of the small number of in-migrating workers expected during preconstruction,
construction, and operations, the impact on housing and community and educational services
employment would be SMALL.

Decommissioning would provide continuing employment opportunities for some of the existing
workforce and for other residents of the 11-county ROI. Additional, specialized
decommissioning workers would also be required from outside the 11-county ROI.
Expenditures on salaries and materials would contribute to the area economy, although less
than during operations, and the State would continue to collect sales tax and income tax
revenues. The socioeconomic impact of decommissioning activities would be SMALL.

Environmental Justice

SMALL. The potential impacts of the proposed EREF would mostly be SMALL for the resource
areas evaluated. For these resources areas, the impacts on all human populations would be
SMALL. Potential impacts would be SMALL to MODERATE or MODERATE in a few cases,
which could potentially affect environmental justice populations; and there would be LARGE,
though intermittent, short-term impacts from fugitive dist during preconstruction. However, as
there are no low-income or minority populations within the 4-mile area around the proposed
facility, these impacts would not be disproportionately high and adverse for these population
groups.

Impacts of decommissioning would be SMALL. Because impacts on the general population
would generally be SMALL to MODERATE in other resource areas, and because there are no
low-income or minority populations defined according to Council on Environmental Quality
(CEQ) guidelines within the 4-mile area around the proposed facility, decommissioning would
not be expected to result in disproportionately high or adverse impacts on minority or low-
income populations.
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Accidents

SMALL TO MODERATE. Six accident scenarios were evaluated in this EIS as a representative
selection of the types of accidents that are possible at the proposed EREF. The representative
accident scenarios selected vary in severity from high- to intermediate-consequence events and
include accidents initiated by natural phenomena (earthquake), operator error, and equipment
failure. The consequence of a criticality accident would be high (fatality) for a worker in close
proximity. Worker health consequences are low to high from the other five accidents that
involve the release of UFs. Radiological consequences to a maximally exposed individual (MEI)
at the Controlled Area Boundary (proposed EREF property boundary) are low for all six
accidents including the criticality accident. Uranium chemical exposure to the MEI is high for
one accident and low for the remainder. For HF exposure to an MEI at the proposed property
boundary, the consequence of three accidents is intermediate, with a low consequence
estimated for the remainder. All accident scenarios predict consequences to the collective
offsite public of less than one lifetime cancer fatality. Impacts from accidents would be SMALL
to MODERATE. Plant design, passive and active engineered and administrative controls, and
management of these controls would reduce the likelihood of accidents.

POTENTIAL ENVIRONMENTAL IMPACTS OF THE NO-ACTION ALTERNATIVE

This EIS also considers the potential environmental impacts of the no-action alternative, which
are summarized below. It is assumed that preconstruction activities have taken place under the
no-action alternative. The impact conclusions presented in this EIS for the no-action alternative
address the impacts of denying the license, but do not include the impacts of the NRC-approved
preconstruction activities. This is because a decision by the NRC not to issue the license does
not cause the impacts of preconstruction under the no-action alternative. As described in
Chapter 4, the anticipated environmental impacts from the no-action alternative would range
from SMALL to MODERATE.

Should the nation’s need for enriched uranium continue to increase and necessitate the
construction and operation of another domestic enrichment facility at an alternate location,
impacts could occur for each resource area and could range from SMALL to LARGE. The
nature and scale of these impacts could be similar to those of the proposed action, but would
depend on several facility- and site-specific factors.

Land Use

SMALL. Under the no-action alternative, AES would purchase the proposed property and
restrictions on grazing and agriculture would occur. The zoning designation for the property
would remain G-1 Grazing whether or not the proposed EREF is constructed. Current land
uses of grazing and farming could potentially resume. Impacts to local land use would be
SMALL.

Historic and Cultural Resources
SMALL TO MODERATE. Under the no-action alternative, the proposed EREF would not be

constructed. Site MW004 would not be affected by NRC's licensing action, and Section 106 of
the National Historic Preservation Act would not apply because no Federal action would be
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involved. However, the removal of site MW004, which has already occurred, resulted in a
LARGE impact because the site no longer exists; but because AES removed this site through
professional excavation and data recovery and there are other homestead sites of this type
found in the region, the impact has been mitigated to a MODERATE level. No visual or noise
effects would occur to the viewshed for the Wasden Complex.

Visual and Scenic Resources

SMALL. Under the no-action alternative, since the proposed EREF would not be constructed,
no visual intrusions to the existing landscape would occur. The current land cover would be
altered, but no large industrial structures would be constructed. The existing natural character
of the area would largely remain intact. The lack of development would be consistent with
BLM’s VRM Class | designation for the Hell’s Half Acre WSA, and no intrusions to the Wasden
Complex viewshed would occur.

Air Quality

SMALL. Under the no-action alternative, the air quality impacts associated with construction
and operation of the proposed EREF would not occur. The proposed site could revert to
agricultural activities, which would impact ambient air quality through the release of criteria
pollutants from the operation of agricultural vehicles and equipment and the release of fugitive
dusts from the tilling of soils. Local air impacts associated with the no-action alternative would
be SMALL.

Geology and Soils

SMALL. Under the no-action alternative, no additional land disturbance from construction would
occur, and the proposed site could revert to crop production and grazing activities. Wind and
water erosion would continue to be the most significant natural processes affecting the geology
and soils at the proposed site. Impacts would be SMALL.

Water Resources

SMALL. Under the no-action alternative, additional water use may or may not occur, depending
on future plans for the proposed property. Water resources would be unchanged. Water usage
could continue at the current rate should agricultural activities resume at the proposed site. No
changes to surface water quality would be expected, and the natural (intermittent) surface flow
of stormwater on the proposed site would continue. No additional groundwater use or adverse
changes to groundwater quality would be expected. Impacts would be SMALL.

Ecological Resources

SMALL. Most impacts on ecological resources would occur during preconstruction. The
potential impacts associated with the construction, operation, and decommissioning of the
proposed EREF would not occur. Revegetation of the proposed site could occur with renewal of
some wildlife habitat. The land could revert to crop production and grazing activities. Impacts
would be SMALL.
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Noise

SMALL. Under the no-action alternative, none of the noise impacts associated with proposed
EREF construction, operation, or decommissioning would occur. Land uses on the proposed
EREF site could revert to previous applications, livestock grazing and/or crop production, with
concomitant noise levels and SMALL impacts.

Transportation

SMALL. Under the no-action alternative, traffic volumes and patterns would remain unchanged
from existing conditions. The current volume of radioactive material and chemical shipments
from other sources in the area would not increase. Impacts would be SMALL.

Public and Occupational Health

SMALL. Under the no-action alternative, health impacts from construction, operation, and
decommissioning would not occur. Worker and public impacts from chemical and radioactive
hazards would also not occur. Should the land be returned to grazing and agriculture, current
use impacts would be expected and would be SMALL.

Waste Management

SMALL. Under the no-action alternative, no proposed EREF construction, operational, or
decommissioning wastes (including sanitary, hazardous, low-level radioactive wastes, or mixed
wastes) would be generated or require disposition. Impacts from waste management would be
SMALL.

Socioeconomics

SMALL. Under the no-action alternative, any beneficial or adverse consequences of the
proposed action would not occur. All socioeconomic conditions in the 11-county ROI would
remain unchanged. Impacts would be SMALL.

Population in the area surrounding the proposed EREF, in Bonneville and Bingham Counties, is
expected to grow in accordance with current projections, with the total population in the region
projected to be approximately 156,491 in 2013 and 168,331 in 2017. In association with
population growth, the social characteristics of the region, including housing availability, school
enrollment, and availability of law enforcement and firefighting resources, are expected to
change over time. However, future changes in these characteristics are difficult to quantify, and
no projections of their future growth are available.

Environmental Justice

SMALL. The no-action alternative would not be expected to cause any high and adverse
impacts. It would not raise any environmental justice issues.
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Accidents

SMALL. Under the no-action alternative, potential accidents and accident consequences from
operation of the proposed EREF would not occur. Impacts would be SMALL.

COSTS AND BENEFITS OF THE PROPOSED ACTION

While there are national energy security and fiscal benefits associated with the proposed action,
and local socioeconomic benefits in the 11-county ROI in which the proposed EREF would be
located, there are also direct costs associated with the preconstruction, construction, and
operation phases of the proposed project, as well as impacts on various environmental
resources. These impacts would mostly be SMALL, and in a few cases SMALL to MODERATE,
or MODERATE in magnitude and small in comparison to the local and national benefits of the
proposed action. In addition, most of the impacts to environmental resources associated with
the proposed action would result from preconstruction activities at the proposed site, and would
also occur under the no-action alternative. The principal socioeconomic impact or benefit of the
proposed EREF project would be an increase in employment and income in the 11-county ROI.
Although the majority of the costs, and most of the socioeconomic impacts, of the various
phases of proposed EREF development would occur in the 11-county ROI, there would be
economic, fiscal and, in particular, energy security benefits, which would occur at the local,
State, and national levels.

Average employment created in the 11-county ROI during the year of peak construction is
estimated at 1687 full-time jobs, with $0.7 million in State income tax revenues and $5.1 million
in State sales taxes. During the proposed EREF full operations phase beginning in 2022,
3289 annual jobs would be created. During this period, the State of Idaho would benefit from
$1.3 million annually in income taxes, while Bonneville County would collect $3.5 million
annually in property tax receipts. Although it can be assumed that some portion of paid State
sales and income taxes would be returned to the 11-county ROI under revenue-sharing
arrangements between each county and the State government, the exact amount that would be
received by each county cannot be determined. Although there are economic and fiscal
benefits associated with the proposed action in the 11-county ROI, these impacts would be
SMALL.

The direct costs associated with the proposed action may be categorized by the following life-
cycle stages: facility construction, operation, depleted uranium disposition, and
decommissioning. In addition, costs would be incurred for preconstruction activities under both
the proposed action and the no-action alternative. In addition to monetary costs, the proposed
action would result in impacts on various resource areas, which are considered “costs” for the
purpose of this analysis. The resource areas and corresponding impacts are described in detail
in Chapter 4 of this EIS. As discussed earlier, the impacts of preconstruction and the proposed
action would mostly be SMALL, and in a few cases SMALL to MODERATE, or MODERATE, for
all resource areas.

The proposed action could result in the maximum annual production of 6.6 million SWUs of
enriched uranium in peak years, which would represent an augmentation of the domestic supply
of enriched uranium and, along with other planned new enrichment facilities, would meet the
need for increased domestic supplies of enriched uranium for national energy security. Thus,
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the proposed action would generate national and regional benefits and costs. The national
benefit would be an increase in domestic supplies of enriched uranium that would assist the
national energy security need. The regional benefits would be increased employment,
economic activity, and tax revenues in the 11-county ROI. Costs associated with the proposed
project are, for the most part, limited to the resource areas in the 11-county ROI.

COMPARISON OF THE PROPOSED ACTION AND NO-ACTION ALTERNATIVE

The impacts of the proposed action and the no-action alternative are briefly summarized and
compared below. A more detailed summary and comparison is provided in Chapter 2,

Table 2-6. As discussed earlier, it is assumed that the previously discussed preconstruction
activities take place under both alternatives and, therefore, the impacts associated with
preconstruction activities take place regardless of which alternative is selected. As a result, the
comparison of alternatives presented below and in Chapter 2 is intended to highlight the
differences between the two alternatives after preconstruction activities have occurred.

Under the no-action alternative, the proposed EREF would not be constructed, operated, and
decommissioned in Bonneville County, Idaho. The Paducah Gaseous Diffusion Plant in

Paducah, Kentucky, the URENCO USA facility in Lea County, New Mexico, and the |
downblending of highly enriched uranium under the Megatons to Megawatts Program would
remain the sole sources of domestically generated low-enriched uranium for U.S. commercial
nuclear power plants. The URENCO USA facility is still under construction and with the ACP,
which is currently under construction, may provide additional enrichment services in the future.
The license application for an additional enrichment facility, the proposed GLE Facility, is

currently under review by the NRC. Foreign enrichment sources would be expected to continue
to supply approximately 85 percent of U.S. nuclear power plants’ demand until new domestic |
enrichment facilities are constructed and operated.

The no-action alternative would have SMALL impacts on land use, visual and scenic resources,
air quality, geology and soils, water resources, ecological resources, noise, transportation,
public and occupational health, waste management, socioeconomics, environmental justice,
and facility accidents, and SMALL to MODERATE impacts on historic and cultural resources.
The costs and benefits of constructing, operating, and decommissioning the proposed EREF
would not occur. Additional domestic enrichment facilities could be constructed in the future
with impacts expected to be SMALL to LARGE, depending on facility- and site-specific
conditions.

In comparison to the no-action alternative, the proposed action would also have SMALL impacts
on land use, air quality, geology and soils, water resources, ecological resources, noise, public
and occupational health, waste management, socioeconomics, and environmental justice, but
would have SMALL to MODERATE impacts on historic and cultural resources, visual and scenic |
resources, transportation, and facility accidents. The proposed action would have positive
impacts in the region on employment and income, and on State and Federal tax revenues.

CUMULATIVE IMPACTS

This EIS also considers cumulative impacts that could result from the proposed action when

added to other past, present, and reasonably foreseeable future actions (Federal, non-Federal,

or private). No ongoing or planned developments were identified within 16 kilometers (10 miles)
xliv
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of the proposed project location, which includes the ROI for all affected resource areas except
socioeconomics, which extends to an 80.5-kilometer (50-mile) radius. Proposed developments
within 80.5 kilometers (50 miles) that could contribute to a regional socioeconomic impact in
combination with the proposed project include the proposed Mountain States Transmission
Intertie, a proposed 500-kV electrical transmission line running between western Montana and
southeastern Idaho. The preferred route lies approximately 40 kilometers (25 miles) to the west
of the proposed EREF site, running north-south. Two other alternate routes lie closer, the
nearest running adjacent to the western boundary of the proposed EREF property just outside
of INL property, and the other route crossing US 20 about 10 miles east of the proposed EREF
site. In addition, impacts from the construction of a proposed new 161-kV transmission line, a
substation, and substation upgrades for the proposed EREF are addressed as cumulative
impacts in this EIS, as this action is not under the NRC'’s jurisdiction and, therefore, not
considered by the NRC to be part of the proposed action. In general, the anticipated cumulative
impacts from the proposed action would be SMALL. Cumulative impacts associated with the
no-action alternative would be generally less than those for the proposed action, except in terms
of local job creation.

SUMMARY OF ENVIRONMENTAL CONSEQUENCES

Preconstruction activities and the proposed action would result in unavoidable adverse impacts
on the environment. These impacts would mostly be SMALL and SMALL to MODERATE or
MODERATE in a few cases, with the potential for temporary and brief LARGE impacts on air
quality from fugitive dust, and would, in most cases, be mitigated. The area needed for
construction and operation of the proposed EREF would be cleared of vegetation, which would
lead to the displacement of some local wildlife populations. There would be temporary impacts
from preconstruction and the construction of new facilities, including increased fugitive dust,
increased potential for soil erosion and stormwater pollution, and increased vehicle traffic and
emissions. Water consumption from onsite wells would be relatively small, and the risk for
significant adverse impacts on neighboring residential wells or public supply wells would be
SMALL. During operations, workers and members of the public could be exposed to radiation
and chemicals, although the impacts of these exposures would be SMALL.

Preconstruction and the proposed action would necessitate short-term commitments of
resources and would permanently commit certain other resources (such as energy and water).
This EIS defines short-term uses as generally affecting the present quality of life for the public
(i.e., the 30-year license period for the proposed EREF) and long-term productivity as affecting
the quality of life for future generations on the basis of environmental sustainability. The short-
term use of resources would result in potential long-term socioeconomic benefits to the local
area and the region.

Workers, the public, and the environment would be exposed to increased amounts of hazardous
and radioactive materials over the short term from operations of the proposed EREF.
Construction and operation would require a long-term commitment of terrestrial resources, such
as land, water, and energy. Short-term impacts would be minimized by the application of
appropriate mitigation measures. Upon the closure of the proposed EREF, AES would
decontaminate and decommission the buildings and equipment and restore them for
unrestricted use. Continued employment, expenditures, and tax revenues generated during the
proposed action would directly benefit the local, regional, and State economies.
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Irreversible commitment of resources refers to resources that are destroyed and cannot be
restored, whereas an irretrievable commitment of resources refers to material resources that
once used cannot be recycled or restored for other uses by practical means. The proposed
action would include the commitment of land, water, energy, raw materials, and other natural
and human-generated resources. Following decommissioning, the land occupied by the
proposed facility would likely remain industrial beyond license termination. Water required
during preconstruction and the proposed action would be obtained from new and existing wells
at the proposed EREF property and would be replenished through natural mechanisms.
Wastewaters would be treated to meet applicable standards and would evaporate. Energy used
in the form of electricity and diesel fuel would be supplied through new infrastructure connecting
to existing systems in the ldaho Falls area. The specific types of construction materials and the
quantities of energy and materials used cannot be determined until final facility design is
completed, but it is not expected that these quantities would strain the availability of these
resources.

During operation of the proposed EREF, natural UFs would be used as feed material, requiring
the mining of uranium (not licensed by the NRC) and other front end operational steps in the
uranium fuel cycle (licensed by the NRC). This use of uranium would be an irretrievable
resource commitment.

Even though the land used to construct the proposed EREF would be returned to other
productive uses after the proposed facility is decommissioned, there would be some irreversible
commitment of land at other offsite locations used to dispose of solid wastes generated by the
proposed facility. In addition, wastes generated during the conversion of depleted UFg
produced by the proposed facility and the depleted uranium oxide conversion product from the
conversion of depleted UF¢ would be disposed at a licensed offsite LLRW disposal facility. Land
used for disposal of these materials would represent an irreversible commitment of land. No
solid wastes or depleted uranium oxide conversion product originating from the proposed EREF
would be disposed of on the proposed EREF property. When the proposed facility is
decommissioned, some building materials would be recycled and reused. Other materials
would be disposed of in a licensed and approved offsite location, and the amount of land used
to dispose of these materials would be an irretrievable land resource.
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AAC
AASHTO
ACHP
ACP
ADAMS
AERMOD
AES
ALARA
ANSI
APE
Argonne
ASTM
ATSDR
AVLIS

BEA
BLM
BLS
BMP
BSPB

CAA
CAB
Can
Cal/EPA
CCS
CDC
CEDE
CEQ
CFR
CH,4
CTF
(610)
CO,
CREP
CWA
CcYy

D&D
DDT

ACRONYMS AND ABBREVIATIONS

uranium-234 (U-234)
uranium-235 (U-235)
uranium-235 hexafluoride
uranium-238 (U-238)
uranium-238 hexafluoride

acceptable ambient concentration

American Association of State Highway and Transportation Officials
Advisory Council on Historic Preservation

American Centrifuge Plant

Agencywide Documents Access and Management System
AMS/EPA Regulatory Model

AREVA Enrichment Services, LLC

as low as reasonably achievable

American National Standards Institute

Area of Potential Effect

Argonne National Laboratory

American Society of Testing and Materials

Agency for Toxic Substances and Disease Registry
Atomic Vapor Laser Isotope Separation

U.S. Bureau for Economic Analysis

U.S. Bureau of Land Management

U.S. Bureau of Labor Statistics

best management practice

Blending, Sampling, and Preparation Building

Clean Air Act

Centrifuge Assembly Building or Controlled Area Boundary
calcium fluoride

California Office of Environmental Health Hazard Assessment
Center for Climate Studies

Centers for Disease Control and Prevention

committed effective dose equivalent

Council on Environmental Quality

U.S. Code of Federal Regulations

methane

Centrifuge Test Facility

carbon monoxide

carbon dioxide

Conservation Reserve Enhancement Program

Clean Water Act

calendar year

decontamination and decommissioning
dichlorodiphenyltrichloroethane
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DEM
DNFSB
DNL
DOC
DOE
DOEQAP
DOL
DOT

EA
EDE
EIA
EIS
EMP
EPA
ER
ERDA
EREF
ESA
ESRP

FBI
FEMA
FGR
FR
FTE
FWCA
FWS

GAO
GCRP
GDP
GE
GEVS
GHG
GLE
GWP

HAP
HEPA
HEU
HF
HFC
HPS
HRCQ
HVAC
HUD

Digital Elevation Model

Defense Nuclear Facilities Safety Board

day/night average noise level

U.S. Department of Commerce

U.S. Department of Energy

DOE Quality Assurance Program

U.S. Department of Labor, U.S. Bureau of Labor Statistics
U.S. Department of Transportation

Environmental Assessment

effective dose equivalent

Energy Information Administration
Environmental Impact Statement
Effluent Monitoring Program

U.S. Environmental Protection Agency
Environmental Report

Energy Research and Development Administration
Eagle Rock Enrichment Facility
Endangered Species Act

Eastern Snake River Plain

Federal Bureau of Investigation

Federal Emergency Management Agency
Federal Guidance Report

Federal Register

full-time equivalent

Fish and Wildlife Coordination Act

U.S. Fish and Wildlife Service

U.S. General Accounting Office

U.S. Global Climate Change Research Program
Gaseous Diffusion Plant

General Electric

Gaseous Effluent Ventilation System
greenhouse gas

Global Laser Enrichment

Global Warming Potential

hazardous air pollutant

high-efficiency particulate air

high-enriched uranium

hydrogen fluoride or hydrofluoric acid
hydrofluorocarbon

Health Physics Society

Highway Route Controlled Quantity

heating, ventilating, and air conditioning

U.S. Department of Housing and Urban Development
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I

IAC
ICRP
IDAPA
IDC
IDEQ
IDFG
IDWR
IGS
INL
IPCC
IPCS
IROFS
IS

ISA
ISAC
ISACTAT
ISCORS
ISTC
ITD
IWRB

LCF
I—dn

Leg
LES
LEU
LLRW
LOS
LTTS
LWR

MAPEP
MCL
MCNP
MDC
MDEQ
MEI
MFC
MLIS
MOA
MRI
MSL
MW(e)

NAAQS
NCDC
NCES

Interstate

Idaho Administrative Code

International Commission on Radiological Protection
Idaho Administrative Procedures Act

Idaho Department of Commerce

Idaho Department of Environmental Quality

Idaho Department of Fish and Game

Idaho Department of Water Resources

Idaho Geological Survey

Idaho National Laboratory

Intergovernmental Panel on Climate Change
International Programme on Chemical Safety

Iltems Relied on for Safety

Idaho Statutes

Integrated Safety Analysis

Idaho Sage-grouse Advisory Committee

Idaho Sage-grouse Advisory Committee Technical Assistance Team
Interagency Steering Committee on Radiation Standards
Idaho State Tax Commission

Idaho Transportation Department

Idaho Water Resource Board

latent cancer fatality

day/night maximum average sound level
equivalent sound level

Louisiana Energy Services

low-enriched uranium

low-level radioactive waste

level of service

Low Temperature Take-off Stations

light water reactor

Mixed Analyte Performance Evaluation Program
maximum contaminant level

Monte Carlo N-Particle

minimum detectable concentration

Montana Department of Environmental Quality
maximally exposed individual

Materials and Fuels Complex

molecular laser isotope separation
Memorandum of Agreement

Midwest Research Institute

mean sea level

Megawatt electric

National Ambient Air Quality Standards
National Climatic Data Center
National Center for Education Statistics
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NCRP
NEF
NELAC
NELAP
NEPA
NESHAP
NHPA
NIOSH
NIST
NLCD 1992
NMFS
NMVOC
NNL
N.O
NO;
NOAA
NOI
NOx
NPCR
NPDES
NPS
NRC
NRCP
NRCS
NRHP
NWS

Os
OECD
OEL
OSHA

PAH
Pb
PCB
PFC
PGA
PM
PM; 5
PMio
PNNL
PSD
PTE
PWR

RAB
RAI
RCRA

National Council on Radiation Protection and Measurements
National Enrichment Facility

National Environmental Laboratory Accreditation Conference
National Environmental Laboratory Accreditation Program
National Environmental Policy Act of 1966

National Emission Standards for Hazardous Air Pollutants
National Historic Preservation Act of 1966

National Institute of Occupational Safety and Health
National Institute of Standards and Technology

National Land Cover Data 1992

National Marine Fisheries Service

nonmethane volatile organic compound

National Natural Landmark

nitrous oxide

nitrogen dioxide

National Oceanic and Atmospheric Administration

Notice of Intent

nitrogen oxides

National Program of Cancer Registries

National Pollutant Discharge Elimination System

National Park Service

U.S. Nuclear Regulatory Commission

National Council on Radiation Protection

U.S. Natural Resources Conservation Service

National Register of Historic Places

National Weather Service

ozone
Organisation for Economic Co-operation and Development
occupational exposure levels

Occupational Safety and Health Administration

polycyclic aromatic hydrocarbon
lead

polychlorinated biphenyl
perfluorocarbon

peak ground acceleration
particulate matter

particulate matter equal to or smaller than 2.5 micrometers in diameter
particulate matter equal to or smaller than 10 micrometers in diameter

Pacific Northwest National Laboratory
Prevention of Significant Deterioration
Potential to Emit

pressurized water reactor

Restricted Area Boundary
Request for Additional Information
Resource Conservation and Recovery Act



-_—
QOWONOOOOAPRWN -~

A BRADBABDADDDDDDIAMDMNOOWOWWWWWWWWNNNDNDDNNNDNNN_2=2 222 A A
ONO PR WON_LOOCOONOODARWON_LOODOONOOODARWON_LOOOONOOOAROWON -

REMP
RMP
ROI
ROW

SAAQS
SARA
SBM
SDWA
SER
SFs
SHPO
SILEX
SMCL
SO,
SPCC
SPL
SUNSI
SVOC
SWPPP
SWU

TEDE
Tl

TLD
TRAGIS
TSB
TSDF

UsOs
UO,F,
UBC

UF,

UFe

UN
UNFCCC
URENCO
USACE
U.S.C.
USCB
USDA
USEC
USGS
USSLWG

VOC
VRI

Radiological Environmental Monitoring Program
Rocky Mountain Power or range management plan
region of influence

right-of-way

State Ambient Air Quality Standards

Superfund Amendments and Reauthorization Act
Separations Building Module

Safe Drinking Water Act

Safety Evaluation Report

sulfur hexafluoride

State Historic Preservation Office(r)

separation of isotopes by laser excitation
secondary maximum contaminant level

sulfur dioxide

Spill Prevention Control and Countermeasures
sound pressure level

Sensitive Unclassified Non-Safeguards Information
semivolatile organic compound

Stormwater Pollution Prevention Plan

separative work unit

Total Effective Dose Equivalent
transportation index
thermoluminescent dosimeter

Transportation Routing Analysis Geographic Information System

Technical Support Building
treatment, storage, and disposal facility

triuranium octaoxide

uranyl fluoride

uranium byproduct cylinder

uranium tetrafluoride

uranium hexafluoride

United Nations

United Nations Framework Convention on Climate Change
URENCO Group

U.S. Army Corps of Engineers

United States Code

U.S. Census Bureau

U.S. Department of Agriculture

U.S. Enrichment Corporation

U.S. Geological Survey

Upper Snake Sage-grouse Local Working Group

volatile organic compound
visual resource inventory
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VRM
VTM

WSA

visual resource management
vehicle miles traveled

Wilderness Study Area
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1 INTRODUCTION

1.1 Background

The U.S. Nuclear Regulatory Commission (NRC) prepared this Environmental Impact
Statement (EIS) in response to an application submitted by AREVA Enrichment Services, LLC
(AES) for a license that would allow the construction, operation, and decommissioning of a gas
centrifuge uranium enrichment facility near Idaho Falls in Bonneville County, Idaho (Figure 1-1).
Revisions to the license application were submitted by AES on April 23, 2009 (Revision 1) and
April 30, 2010 (Revision 2). The proposed facility is referred to as the Eagle Rock Enrichment
Facility (EREF).

The NRC’s Office of Federal and State Materials and Environmental Management Programs
prepared this EIS as required by Title 10, “Energy,” of the U.S. Code of Federal Regulations
(10 CFR) 51.20(b)(10). In particular, 10 CFR 51.20 (b)(10) states that issuance of a license for
a uranium enrichment facility requires the NRC to prepare an EIS or a supplement to an EIS.
The NRC'’s regulations under 10 CFR Part 51 implement the requirements of the National
Environmental Policy Act of 1969, as amended (NEPA) (Public Law 91-190). The Act requires
Federal agencies to assess the potential impacts of their actions affecting the quality of the
human environment.

1.2 The Proposed Action

The proposed action is for AES to construct, operate, and decommission a gas centrifuge
uranium enrichment facility near Idaho Falls, in Bonneville County, Idaho. If the NRC issues a
license to AES under the provisions of the Atomic Energy Act of 1954, the license would
authorize AES to possess and use special nuclear material, source material, and byproduct
material at the proposed EREF for a period of 30 years, in accordance with the NRC’s
regulations in 10 CFR Parts 70, 40, and 30, respectively. The scope of activities to be
conducted under the license would include the construction, operation, and decommissioning of
the proposed EREF.

AES has proposed that the EREF be located on a 186-hectare (460-acre) section of a
1700-hectare (4200-acre) parcel of land that it intends to purchase from a single private
landowner. The only structure presently on the property is a potato storage facility at the south
end of the site. Current land uses of the property include native rangeland, nonirrigated seeded
pasture, and irrigated cropland.

AES plans to conduct preconstruction and construction of the proposed EREF from 2010 to
2022." Partial facility operations will commence in 2014, with an 8-year startup period that
would run concurrently with construction activities. The facility is expected to reach full
production capacity in 2022. Decommissioning or potential license renewal activities would
begin in advance of scheduled license expiration (anticipated to be 2041).

' As discussed in Section 1.4.1, certain site preparation activities, referred to as “preconstruction”

activities in this EIS, are explicitly excluded from the definition of construction in 10 CFR 51.4.
Preconstruction activities are not considered part of the proposed action.

1-1
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AES intends that the proposed EREF would help fulfill needs for domestic enriched uranium
capacity for nuclear electrical generation and contribute to national energy security (i.e., provide
additional reliable and economical uranium enrichment capacity in the United States)

(AES, 2010b). This purpose and need are discussed in detail in Section 1.3.

Natural uranium ore usually contains approximately 0.72 weight percent uranium-235, and this
percentage is significantly less than the 3 to 5 weight percent uranium-235 required by the
nuclear power plants currently employed or proposed in the United States and in most other
countries as fuel for electricity generation. Therefore, uranium must be enriched in one of the
steps of the nuclear fuel cycle (Figure 1-2) so it can be used in commercial light-water nuclear
power plants. Enrichment is the process of increasing the percentage of the naturally occurring
and fissile uranium-235 isotope and decreasing the percentage of uranium-238.

AES'’s license application seeks authorization to produce enriched uranium up to a nominal

5 percent by weight of uranium-235, which meets the needs of most U.S. power plants.
Enriched uranium from the proposed EREF would be used in commercial light-water nuclear
power plants and is called low-enriched uranium (LEU). Uranium used in military reactors and
nuclear weapons has a much higher percentage of uranium-235 by weight and is called highly
enriched uranium (HEU).

AES has requested a license for a nominal annual production capacity of 6 million separative
work units (SWUs) per year and a maximum production capacity of 6.6 million SWUs? per year.
An SWU represents the level of effort or energy required to raise the concentration of
uranium-235 to a specified level.

1.3 Purpose and Need for the Proposed Action

As discussed in Section 1.2, the proposed action is for AES to construct, operate, and
decommission a facility to enrich uranium up to 5 percent by weight of uranium-235, with a
nominal annual production capacity of 6 million SWUs and a maximum annual production
capacity of 6.6 million SWUs. The proposed facility would use the gas centrifuge uranium
enrichment process and would be constructed on an undeveloped site in Bonneville County,
Idaho. The proposed action is intended to satisfy the need for an additional economical
domestic source of enriched uranium.

The purpose of the proposed action is to fulfill the following needs:
» the need for enriched uranium to fulfill electricity generation requirements

+ the need for domestic supplies of enriched uranium for national energy security

2 An SWU is a unit of measurement used in the nuclear industry pertaining to the process of enriching

uranium for use as fuel for nuclear power plants. It describes the effort needed to separate
uranium-235 and uranium-238 atoms in natural uranium to create a final product that is richer in
uranium-235 atoms. For 114 kilograms (251 pounds) of natural uranium, it takes about 70 SWUs to
produce 10 kilograms (22 pounds) of uranium enriched to 5 percent uranium-235. It takes on the
order of 100,000 SWUs of enriched uranium to fuel a typical 1000-megawatt commercial nuclear
reactor for a year (USEC, 2009).
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Figure 1-2 Nuclear Fuel Cycle (NRC, 2008)

The following sections discuss each of these needs and how each is addressed by the
proposed action.

1.3.1 The Need for Enriched Uranium to Fulfill Electricity Requirements

Enriched uranium from the proposed EREF would be used in U.S. commercial nuclear power
plants. According to the Energy Information Administration (EIA) in its Annual Energy

Outlook 2010 with Projections to 2035 (EIA, 2010a), these plants currently supply approximately |
20 percent of the nation’s electricity requirements. As future demand for electricity increases,

the need for LEU to fuel nuclear power plants is also expected to increase (EIA, 2010a). |
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For the case based on established policies and current trends (the reference case), the EIA
estimates that nuclear capacity grows from 100,600 megawatts in 2008 to 112,900 megawatts
in 2035, including 4000 megawatts of expansion at existing plants and 8400 megawatts of new
capacity (EIA, 2010a). Also, the EIA estimates that nuclear generation will grow from 806 billion
kilowatt hours in 2008 to between 882 and 951 billion kilowatt hours in 2035, depending on the
low- or high-growth scenarios.

The NRC expects to license the next generation of nuclear power plants using 10 CFR Part 52.
Part 52 governs the issuance of standard design certifications (DCs), early site permits (ESPs),
and combined licenses (COLs) for nuclear power plants. The NRC staff is engaged in
numerous ongoing interactions with vendors and utilities regarding prospective new reactor
applications and licensing activities. Based on these interactions, the NRC staff has received a
significant number of new reactor COL applications (COLAs) since 2007. As of December
2010, the NRC is actively reviewing 12 COLAs for a total of 20 nuclear reactor units. The NRC
has suspended 6 COLA reviews due to changes in applicants’ business strategies or the timing
of their construction plans. One of the suspended COLAs was converted by the applicant to an
ESP application. Assuming licensing requirements are met, the NRC is poised to issue two
COLs by the end of 2011.

The NRC has three DC applications and two DC amendment applications currently under
review. As of December 2010, one DC application and one DC amendment are in rulemaking.
The NRC received two Advanced Boiling Water Reactor (ABWR) DC renewal requests in
calendar year 2010 and expects to receive one new DC application by FY2012.

The EIA forecasts of nuclear generating capacity combined with applications from the nuclear
power industry for construction and operation of new plants suggest a continuing, if not
increasing, demand for LEU. In addition, the EIA forecasts that the annual demand for
enrichment services may vary between 12.9 million and 15.7 million SWUs from 2006 through
2025 (EIA, 2003).

The demand for enriched uranium in the United States is currently being fulfilled by three main
categories of supply:

« Domestic production of enriched uranium provides about 15 percent of U.S. demand
(EIA, 2010b). The primary uranium enrichment facility currently operating in the
United States is the Paducah Gaseous Diffusion Plant (PGDP) in Paducah, Kentucky, run
by USEC Inc.’s subsidiary, the United States Enrichment Corporation. A similar existing
enrichment facility in the United States is the Portsmouth Gaseous Diffusion Plant in
Piketon, Ohio, but it ceased production in May 2001 and will no longer produce enriched
uranium, as the plant has been placed in cold shutdown (a condition whereby the plant is
undergoing preparation for decommissioning and decontamination) (DOE, 2010a). The
URENCO USA facility (formerly known as the National Enrichment Facility [NEF]) in Lea
County, New Mexico, operated by Louisiana Energy Services LLC (LES), began initial
operations in June 2010. This facility, which is still under construction and will continue to
increase production as its remaining cascade halls are completed, is expected to reach a
capacity of about 1.6 million SWUs per year in August 2011 (about half of its full capacity of
approximately 3 million SWUs per year, as currently licensed by the NRC). Full licensed
capacity would not be reached until sometime later. An expansion to 5.9 million SWUs per
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year is being considered by LES, but an application for the expansion has not yet been
submitted to the NRC.

» The Megatons to Megawatts Program provides about 38 percent of U.S. demand
(EIA, 2010b). Under this program, the United States Enrichment Corporation implements
the 1993 government-to-government agreement between the United States and Russia that
calls for Russia to convert 500 metric tons (550 tons) of HEU from dismantled nuclear
warheads into LEU (DOE, 2010b). This is equivalent to about 20,000 nuclear warheads.
The United States Enrichment Corporation purchases the enriched portion of the
“‘downblended” material, tests it to make sure it meets specifications, adjusts the enrichment
level if needed, and then sells it to its electric power generation customers for fuel in
commercial nuclear power plants. All program activities in the United States now take place
at the Paducah plant (NRC, 2006). This program is scheduled to expire in 2013
(DOE, 2010b).

«  Other foreign sources provide about 47 percent of U.S. demand. Other countries that
produce and export enriched uranium to the United States include China, France, Germany,
the Netherlands, and the United Kingdom (EIA, 2010b).

The current 5-year average U.S. demand for enriched uranium is approximately 14 million
SWUs per year (EIA, 2010b). As noted, recent forecasts indicate that this demand could reach
15 to 16 million SWUs by 2025, depending on the rate of nuclear generation growth in the
United States (EIA, 2003). From 2005 through 2009, the United States Enrichment Corporation
delivered approximately 10 to 13 million SWUs to customers annually, of which 5.5 million
SWUs per year were from the Megatons to Megawatts Program. Of the remaining 4.5 to

7.5 million SWUs, an average of approximately 2 million SWUs were sold for use in the

United States and the balance exported (USEC, 2010). Therefore, of the amount sold for use in
the United States from 2005 to 2009, approximately 2 million SWUs (about15 percent of U.S.
demand) came from enrichment at the PGDP and 5.5 million SWUs (about 38 percent of

U.S. demand) came from downblending at the Megatons to Megawatts Program, which
depends on deliveries from Russia (EIA, 2010b; USEC, 2010). Accordingly, about 85 percent
(38 percent from the Megatons to Megawatts Program plus 47 percent from other foreign
sources) of U.S. demand is currently supplied by foreign sources.

It is anticipated that all gaseous diffusion enrichment operations in the United States will cease
to exist in the near future due to the higher cost of aging facilities (DOE, 2007). The Megatons
to Megawatts Program is scheduled to expire in 2013 (DOE, 2010b). As noted, these two
sources meet about half (53 percent) of the current U.S. demand for LEU.

To help fill the anticipated supply deficit, other potential future domestic sources of supply have
emerged in recent years. In addition to the URENCO USA facility mentioned above, the USEC
American Centrifuge Plant (ACP) in Piketon, Ohio, has received a license from the NRC

(NRC, 2005, 2006) and is currently under construction. The NRC is currently reviewing a
license application submitted by GE-Hitachi Global Laser Enrichment, LLC (GE-Hitachi) to
construct and operate the proposed Global Laser Enrichment (GLE) Facility in Wilmington,
North Carolina (GE-Hitachi, 2009). The URENCO USA facility and ACP are based on the
gaseous centrifuge technology, while the GLE Facility is based on a newer, laser enrichment
process under development. LES has announced a potential plan to expand the annual
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capacity of its URENCO USA facility in New Mexico from 3 million to 5.9 million SWUs per year
in response to customer expressions of the need for additional enrichment services

(URENCO, 2008). However, as noted above, the URENCO USA facility, although currently
operating, is still under construction and is not expected to reach half of its currently licensed
annual capacity of 3 million SWUs per year until August 2011. ACP is licensed to produce

3.5 million SWUs annually. The GE-Hitachi application is for a 6-million-SWU-per-year plant.
Based on the projected need for LEU by existing reactors and proposed new reactors, with the
target capacity of 6.6 million SWUs per year for the proposed EREF (this EIS), the total
projected enrichment capacity in the United States would exceed the projected demand
(approximately 16 million SWUs per year) by about 6 million SWUs per year if all of the
enrichment facilities were constructed and operated at their rated capacities (and assuming the
URENCO USA facility is authorized to operate at 5.9 million SWUs and the Paducah Gaseous
Diffusion Plant is shut down). However, given the uncertainties in future development and/or
potential expansion of the proposed projects, this projected level of extra capacity would not
provide the needed assurance that the enriched uranium would be reliably available when
needed for domestic nuclear power production.

1.3.2 The Need for Domestic Supplies of Enriched Uranium for National Energy Security

All of the current domestic production of enriched uranium currently originates primarily from the
aging gaseous diffusion plant in Paducah, Kentucky, and to a lesser extent from the URENCO
USA facility in Lea County, New Mexico, that began initial operations in June 2010 and is still
under construction. This situation creates a severe reliability risk in U.S. domestic enrichment
capacity. Any disruption in the supply of enriched uranium for domestic commercial nuclear
reactors could have a detrimental impact on national energy security because nuclear reactors
supply approximately 20 percent of the nation’s electricity requirements. The proposed EREF
could play an important role in assuring the nation’s ability to maintain a reliable and economical
domestic source of enriched uranium by providing such additional enrichment capacity. Further,
this additional capacity would lessen U.S. dependence on foreign sources of enriched uranium.

In a letter to the NRC regarding general policy issues raised by the LES license application, the
U.S. Department of Energy (DOE) stated that uranium enrichment is a critical step in the
production of nuclear fuel and noted the decline in domestic enrichment capacity (DOE, 2002).
In its 2002 letter, DOE also referenced comments made by the U.S. Department of State
indicating that “maintaining a reliable and economical U.S. uranium enrichment industry is an
important U.S. energy security objective” (DOE, 2002). The proposed EREF could contribute to
the attainment of national energy security policy objectives by providing an additional domestic
source of enriched uranium. This additional capacity would lessen U.S. dependence on foreign
sources of enriched uranium.

At present, gaseous diffusion is the primary technology currently in commercial use in the
United States. Gaseous diffusion technology has relatively large resource requirements that
make it less attractive than gas centrifuge technology, from both an economic and an
environmental perspective (NRC, 2006). Gas centrifuge technology, used at the URENCO USA
facility, proposed for the EREF, and to be used at the ACP, is known to be more efficient and
substantially less energy-intensive than gaseous diffusion technology. The new laser
enrichment technology proposed for the GLE Facility is still under development.
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1.4 Scope of the Environmental Analysis

To fulfill its responsibilities under NEPA, the NRC has prepared this EIS to analyze the
environmental impacts (i.e., direct, indirect, and cumulative impacts) of the proposed EREF as
well as reasonable alternatives to the proposed action. The scope of this EIS includes
consideration of both radiological and nonradiological impacts associated with the proposed
action and the reasonable alternatives.

In addition, this EIS identifies resource uses, monitoring programs, potential mitigation
measures, unavoidable adverse environmental impacts, the relationship between short-term
uses of the environment and long-term productivity, and irreversible and irretrievable
commitments of resources.

The development of this EIS was based on (1) the NRC staff's review of the AES license
application (AES, 2010a), which includes a supporting Environmental Report, AES’s responses
to Requests for Additional Information (RAIls) (AES, 2009b), and subsequent sage-grouse
survey (North Wind, 2010a) and supplemental wildlife survey report submittals (North

Wind, 2010b); (2) the NRC staff's review of additional information provided by AES and its
consultants in recent letters to and from State agencies (AES, 2010c; Idaho SHPO, 2010;
WCRM, 2010); (3) the NRC staff’'s independent verification and analyses; (4) public and agency
comments received during the scoping period and the Draft EIS public comment period; and
(5) the NRC staff's consultations with other Federal agencies and with Native American tribes
and State and local government agencies. In addition, the development of this EIS was closely
coordinated with the development of the NRC’s Safety Evaluation Report (SER) (Safety
Evaluation Report for the Eagle Rock Enrichment Facility in Bonneville County, Idaho, NUREG-
1951, September 2010 [NRC, 2010a]), which is the outcome of the NRC safety review of the
AES license application for the proposed EREF.

1.4.1 Scope of the Proposed Action

The scope of the proposed action consists of the construction, operation, and decommissioning
of the proposed EREF. Therefore, all activities associated with these actions must be
considered. Construction activities consist of site preparation (e.g., clearing the land and
construction of access roads) and facility construction (erection of the buildings and structures
concerned with uranium enrichment). A distinction between site preparation and facility
construction is made because of an exemption request submitted by AES as discussed below.
Operation activities include those involved in the enrichment of uranium (shipment, receipt,
storage, and processing of natural uranium and storage and shipment of enriched and depleted
uranium). Decommissioning activities include those involved in facility shutdown such as
equipment and building decontamination for disposal or reuse.

On June 17, 2009, AES submitted a request for exemption (AES, 2009a) from specific NRC
requirements governing “Commencement of Construction” as specified under 10 CFR 70.4,
70.23(a)(7), 30.4, 30.33(a)(5), 40.4, and 40.32(e). This exemption was approved by the NRC
on March 17, 2010 (NRC, 2010b). The exemption allows AES to proceed with certain activities
that are considered outside of NRC regulatory purview (they are not related to radiological
health and safety or the common defense and security) before obtaining an NRC license to
construct and operate the proposed EREF (the proposed action). These activities, discussed
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further in Section 2.1.4.1, are referred to as “preconstruction” activities, because they are not
considered construction activities as defined in NRC regulations. See 10 CFR 51.4 (defining
“construction”) and 10 CFR 70.4 (defining “commencement of construction”); also compare
10 CFR 50.2 (defining “construction” and “constructing”) and the NRC’s Final Interim Staff
Guidance COL/ESP-ISG-004 on the Definition of Construction and on Limited Work
Authorizations (NRC, 2009). Specifically, 10 CFR 51.4 states, in relevant part, that
“construction” does not include the following activities:

Vi.

Vii.

viii.

Changes for temporary use of the land for public recreational purposes;

Site exploration, including necessary borings to determine foundation conditions or other
preconstruction monitoring to establish background information related to the suitability
of the site, the environmental impacts of construction or operation, or the protection of
environmental values;

Preparation of a site for construction of a facility, including clearing of the site, grading,
installation of drainage, erosion and other environmental mitigation measures, and
construction of temporary roads and borrow areas;

Erection of fences and other access control measures;
Excavation;

Erection of support buildings (such as, construction equipment storage sheds,
warehouse and shop facilities, utilities, concrete mixing plants, docking and unloading
facilities, and office buildings) for use in connection with the construction of the facility;

Building of service facilities, such as paved roads, parking lots, railroad spurs, exterior
utility and lighting systems, potable water systems, sanitary sewerage treatment
facilities, and transmission lines;

Procurement or fabrication of components or portions of the proposed facility occurring
at other than the final, in-place location at the facility;

Manufacture of a nuclear power reactor under a manufacturing license under subpart F
of part 52 of this chapter to be installed at the proposed site and to be part of the
proposed facility; or

With respect to production or utilization facilities, other than testing facilities and nuclear
power plants, required to be licensed under Section 104.a or Section 104.c of the Act,
the erection of buildings which will be used for activities other than operation of a facility
and which may also be used to house a facility (e.g., the construction of a college
laboratory building with space for installation of a training reactor).

As indicated in (iii) of the list above, site preparation is one component of preconstruction. As
used in this document, the term “site preparation” includes the items specifically listed in (iii)
above (i.e., clearing of the site, grading, installation of drainage, erosion and other
environmental mitigation measures, and construction of temporary roads and borrow areas).
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The NRC'’s decision to grant the exemption request to AES was based on the NRC staff finding
that the request to perform certain preconstruction activities is authorized by law, will not
endanger life or property or common defense and security, and is in the public interest. The
exemption covered the following activities and facilities:

clearing of approximately 240 hectares (592 acres)
site grading and erosion control

excavating the site including rock blasting and removal
constructing a stormwater retention pond

constructing main access and site roadways

installing utilities

erecting fences for investment protection

constructing parking areas

erecting construction buildings, offices (including construction trailers), warehouses, and
guardhouses

The authorization to conduct these listed activities or construct the listed facilities prior to the
NRC licensing decision was based on the condition that none of the facilities or activities subject
to the exemption will be, at a later date, a component of AES’s Physical Security Plan or its
Standard Practice Procedures Plan for the Protection of Classified Matter or otherwise subject
to NRC review or approval. Approval of the exemption request does not indicate that a
licensing decision has been made by the NRC. Preconstruction activities would be completed
by AES with the risk that a license may not be issued. Although the activities covered by the
NRC’s March 17, 2010, exemption (NRC, 2010b) are referred to in this document as
“preconstruction” activities, some of these activities may continue after the commencement of
construction, if a license is issued.

These activities authorized under the exemption approval are expected to occur whether or not
the license is granted. As a result, the NRC does not consider these activities as part of the
proposed action or the no-action alternative. However, because they are related to the
construction of the proposed EREF, NRC staff analyzed their impacts in Chapter 4 as part of the
impacts considered under “Preconstruction and Construction.” However, the staff also
attempted, to the extent possible, to separate the impacts from preconstruction and construction
activities into those that would occur as a result of preconstruction activities and those that
would occur as a result of construction activities as defined in 10 CFR 50.2 and 10 CFR 51.4.
The staff also considered all of these impacts in evaluating the cumulative impacts of the EREF
project.

Further, the NRC has no regulatory jurisdiction over the 161-kilovolt (kV) electrical transmission
line that is required to power the EREF (its installation and operation are not related to
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radiological health and safety or the common defense and security). Therefore, the installation
and operation of this transmission line is not considered by the NRC to be part of the proposed
action. The installation and operation of this transmission line is considered under cumulative
impacts in Chapter 4 of this EIS.

1.4.2 Scoping Process and Public Participation Activities

The NRC regulations in 10 CFR Part 51 contain requirements for conducting a scoping process
prior to the preparation of an EIS. Scoping was used to help identify the relevant issues to be
discussed in detail in this EIS. Scoping was also used to help determine issues that are beyond
the scope of this EIS, which do not warrant a detailed discussion, or that are not directly
relevant to the assessment of potential impacts from the proposed action.

On May 4, 2009, the NRC published in the Federal Register (74 FR 20508) a Notice of Intent
(NOI) to prepare an EIS for the construction, operation, and decommissioning of the proposed
EREF and to conduct the scoping process for the EIS. The NOI summarized the NRC’s plans
to prepare the EIS and presented background information on the proposed EREF. For the
scoping process, the NOI initiated the public scoping period and invited comments on the
proposed action, and announced a public scoping meeting to be held concerning the project.

On June 4, 2009, the NRC staff held the public scoping meeting in Idaho Falls, Idaho. During
this meeting, a number of individuals offered oral and written comments and suggestions to the
NRC concerning the proposed EREF and the development of the EIS. In addition, the NRC
received written comments from various individuals during the public scoping period that ended
on June 19, 2009. The NRC carefully reviewed the scoping comments (both oral and written)
and then consolidated and categorized these comments by topical areas.

After the scoping period, the NRC issued the Environmental Scoping Summary Report:
Proposed AREVA Enrichment Services Eagle Rock Enrichment Facility in Bonneville County,
Idaho in September 2009. This report is provided in Appendix A. The report identifies
categories of issues to be analyzed in detail in the EIS and issues determined to be beyond the
scope of the EIS.

1.4.3 Issues Studied in Detail

As stated in the NOI, the NRC identified issues to be studied in detail as they relate to
implementation of the proposed action. The public identified additional issues during the
subsequent public scoping process. Issues identified by the NRC and the public that could
have short- or long-term impacts from the potential construction and operation of the proposed
EREF include:

* accidents » historic and cultural resources
» alternatives * land use

* air quality * need for the facility

« compliance with applicable regulations * noise

» costs and benefits » public and occupational health
« cumulative impacts * resource commitments

» decommissioning * socioeconomic impacts
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» depleted uranium disposition e transportation

» ecological resources » visual and scenic resources
» environmental justice » waste management
» geology and soils « water resources

1.4.4 Issues Eliminated from Detailed Study

The NRC has determined that detailed analysis associated with mineral resources was not
necessary because there are no known nonpetroleum mineral resources at the proposed site
that would be affected by any of the alternatives being considered.

The NRC also determined that detailed analysis of the impact of the proposed EREF on
associated actions that include the overall nuclear fuel cycle activities was not necessary. This
is because the proposed project would not measurably affect uranium mining and milling
operations and the demand for enriched uranium. The amount of mining and milling depends
upon the stability of market prices for uranium balanced with the concern of environmental
impacts associated with such operations (NRC, 1980). The demand for enriched uranium in the
United States is primarily driven by the number of commercial nuclear power plants and their
operation. The proposed EREF would only result in the creation of new transportation routes
within the fuel cycle to and from the enrichment facility. The existing transportation routes
between the other facilities are not expected to be altered. Because the environmental impacts
of all of the transportation routes other than those to and from the proposed EREF have been
previously analyzed, they are eliminated from further study (NRC, 1977, 1980).

1.4.5 Issues Outside the Scope of the EIS

The following issues raised during the scoping process have been determined to be outside the
scope of this EIS:

+ safety and security
« credibility of the applicant
* nonproliferation

As noted in Section 1.4, some of these issues are analyzed in detail in the NRC’s SER

(NRC, 2010a) and are only summarized in the EIS. For example, within the area of safety and
security, the SER analyzes the probabilities and consequences of various accidents at the
proposed EREF, as well as measures to prevent those accidents and mitigate their effects.
This EIS does not go into the same level of detail, but provides, in Section 4.2.15, an accident
analysis for the purpose of assessing the potential environmental impacts of accidents.

NRC regulations require that information submitted as part of a license application be complete
and accurate in all material respects. See, e.g., 10 CFR 70.9. At the same time, the general
credibility of an applicant is not an issue the NRC addresses in an EIS. Rather, the NRC
evaluates the submitted application based on its merits and performs an independent
verification of the proposal put forth in the applicant’s application.
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The issue of nonproliferation was most recently addressed by the NRC in an August 25, 2010,
letter from NRC Chairman Gregory B. Jaczko to the Honorable John M. Spratt, Jr.,
Congressman, U.S. House of Representatives (NRC, 2010c). This letter was in response to
Congressman Spratt’s June 30, 2010, letter (Spratt et al., 2010) in which he requested that the
NRC conduct a nuclear nonproliferation assessment as part of the review of license applications
for new nuclear technologies. The relevant statements from Chairman Jaczko’s letter are as
follows:

“The NRC has adopted a comprehensive regulatory infrastructure and implements an
integrated set of activities directed against the unauthorized disclosure of information
and technology considered important to common defense and security and the diversion
of nuclear materials inimical to public health and safety and the common defense and
security. The NRC'’s key regulations in this area (10 CFR Parts 73, 74, and 95) provide
comprehensive requirements governing the control of, and access to, information,
physical security of materials and facilities, and material control and accounting. Other
NRC regulatory requirements are directed at preventing unauthorized disclosure of
classified information, safeguards information (SGI), and sensitive unclassified
nonsafeguards information. As appropriate, the NRC may supplement these
requirements by order consistent with its statutory obligation to protect the common
defense and security and public health and safety.

“Beyond the NRC'’s regulations, uranium enrichment facility licensees have voluntarily
committed to implement additional measures to protect information associated with
classified enrichment technologies. The Nuclear Energy Institute developed a guidance
document for the enrichment facility licensees and certificate holders which the NRC
staff has endorsed. Licensees are now implementing these additional measures and
incorporating their commitments in their site security plans. These additional measures
and commitments become part of their licensing basis. In addition, the staff is working
with other agencies to provide additional Federal involvement in protecting uranium
enrichment technologies and establishing information protection measures.

“Given the NRC’s comprehensive regulatory framework, ongoing oversight, and active
interagency cooperation, it is the NRC’s current view that a formal nuclear
nonproliferation assessment would not provide any additional benefit to protection of the
common defense and security....

“l want to assure you that the NRC takes your concerns very seriously and that we will
continue to regulate nuclear materials and sensitive technology to ensure protection of
public health and safety and the environment, promotion of the common defense and
security, and fulfillment of U.S. obligations for nonproliferation and international
agreements.”

Nonproliferation is therefore outside the scope of the EIS.
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1.4.6 Draft EIS Public Comment Period and Public Participation Activities

The NRC staff issued the Draft EIS for public review and comment on July 21, 2010, and
announced its availability on that date in the Federal Register (75 FR 4266) in accordance with
10 CFR 51.73, 51.74, and 51.117. The official public comment period on the Draft EIS began
with publication in the Federal Register on July 23, 2010, of a Notice of Availability of the Draft
EIS (75 FR 43160). The 45-day public comment period ended on September 13, 2010.

During the public comment period, the NRC staff held two public comment meetings — in Boise,
Idaho, on August 9, 2010, and in Idaho Falls, Idaho, on August 12, 2010. The NRC staff posted
meeting notices for both meetings in the NRC’s public involvement website. Oral comments on
the Draft EIS were presented by about 50 people at the Boise meeting and about 46 people at
the Idaho Falls meeting. A court reporter recorded the oral comments and other meeting
proceedings and prepared a written transcript for each meeting. In addition to oral comments
received at the public meetings, the NRC staff received written comments on the Draft EIS
during the public meetings, and written comments by postal mail and emails during the public
comment period. The public meeting transcripts and written comments are part of the public
record for the proposed EREF project.

All the comments received by the NRC on the Draft EIS were reviewed and considered by the
NRC staff in developing the Final EIS. In Appendix | of this EIS, these comments are presented
in groups by topic and summarized, and the NRC’s responses to the comments are provided.
The NRC staff made the public comment meeting transcripts part of the public record, contained
in the NRC’s Agencywide Documents Access and Management System (ADAMS). The
meeting transcripts are also available in the NRC’s public website for the proposed EREF
project, at http://www.nrc.gov/materials/fuel-cycle-fac/arevanc.html#3. Other comment
documents were added to ADAMS as they were received by the NRC.

Members of the public can access ADAMS at http://www.nrc.gov/reading-rm/adams.html. From
this website, the transcripts and other comment documents can be accessed by entering their
ADAMS Accession Numbers (or ML numbers). The ADAMS Accession Numbers for the
comment documents are identified in Table I-1 in Appendix I.

In general, the issues identified in the comments were similar to those brought up during the EIS
scoping process (see Section 1.4.2 and Appendix A). The comments received during the Draft
EIS public comment period were on topics in all the major issues and resource areas addressed
in the EIS except for noise and environmental justice. As discussed in Section 1.4.5, issues that
are related to safety and security, nonproliferation, and the credibility of the applicant are not
part of the scope of the EIS. Other safety issues are addressed in the NRC’s SER (NRC,
2010a).

1.4.7 Changes from the Draft EIS

The majority of changes to the Draft EIS that the NRC staff made in preparing the Final EIS
were minor corrections and a number of updates and clarifications. Among these changes,
based on recent project developments or certain comments on the Draft EIS (see Appendix |,
Section 1.5), updated or additional information has been included in the EIS in some of the
resource area sections and other sections and appendices, to provide more current or complete
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information and/or analyses. The impacts assessed and the NRC staff’s findings and
conclusions remain unchanged for all resource areas.

The most noteworthy of the changes from the Draft EIS are identified below:
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Chapter 1 Introduction

¢ Information in Sections 1.3.1 and 1.3.2 relating to purpose and need for the proposed
action has been updated.

e Additional information explaining why nonproliferation is not within the scope of the EIS
has been added to Section 1.4.5.

¢ Information on the Draft EIS public comment period and associated public participation
activities, and on comments received on the Draft EIS, has been added (see
Section 1.4.6).

¢ Information in Sections 1.5.4.1 and 1.5.4.2 regarding Endangered Species Act and
National Historic Preservation Act (NHPA) consultations, respectively, conducted by the
NRC staff has been updated.

Chapter 2 Alternatives

¢ Information in the introduction to Section 2.1 has been updated to indicate that AES
initiated preconstruction activities in late 2010.

¢ Information in Section 2.1.5.1 regarding the status of conversion facilities for depleted
uranium hexafluoride has been updated.

¢ Information in Section 2.2 regarding the no-action alternative has been updated.
¢ Information on mitigation of impacts to historic and cultural resources due to
preconstruction activities, and on the NHPA Section 106 consultation, has been updated

in Table 2-6, Section 2.4, under both the proposed action and no-action alternative.

Chapter 3 Affected Environment

¢ Information in Section 3.2.1 regarding the applicability of the Farmland Protection Policy
Act to the proposed EREF project has been updated.

¢ Additional information on seismicity/earthquakes has been added to Section 3.6.1.1.

Chapter 4 Environmental Impacts and Chapter 5 Mitigation

¢ Information on mitigation of impacts to historic and cultural resources due to
preconstruction activities, and on the NHPA Section 106 consultation, has been
updated in Sections 4.2.2.1 and 4.2.2.3.
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Information on potential visual impacts from construction and operation of the proposed
EREF on the quality of the recreational experience at Hell's Half Acre Wilderness Study
Area (WSA) has been added to Section 4.2.3.1.

Information on water appropriation and usage during construction and operation was
updated in Sections 4.2.6.1 and 4.2.6.2, respectively.

Additional NRC-recommended mitigation measures for potential impacts to water quality
during preconstruction and construction have been added to Sections 4.2.6.3 and 5.2
(Table 5-3).

Expanded discussions of impacts on sage—grouse during operation of the proposed
EREF have been provided in Sections 4.2.7.2 and 4.3.7.

Additional AES mitigation measures for potential impacts to ecological resources have
been added to Sections 4.2.7.3 and 5.1 (Table 5-1), and additional NRC-recommended
mitigation measures have been added to Sections 4.2.7.2 and 5.2 (Tables 5-3 and 5-4).

For comparison with the original ground-level release calculations, impacts on public
health from elevated releases of radionuclides from the proposed EREF during normal
operation were added in Section 4.2.10.2 (details added in Appendix E, Section E.3.1).

Expanded coverage on solid, liquid, and mixed wastes has been provided in
Section 4.2.11.2.

Section 4.2.12.4 has been added to provide a discussion of the potential effect of a
facility such as the proposed EREF on surrounding property values.

Information has been added to Section 4.2.17 regarding the estimated amount of CO,
emissions avoided from coal-burning power plants through use by nuclear power plants
of fuel fabricated from UFg enriched at the proposed EREF

Clarification on the region of influence (ROI) used in the cumulative impact analysis has
been added to the introduction to Section 4.3

Information on water usage during construction and operation of the proposed EREF
was updated in Section 4.3.6. Also provided in Section 4.3.6 is additional information
on prior contamination of the Eastern Snake River Plain (ESRP) aquifer originating from
Idaho National Laboratory (INL).

Chapter 6 Environmental Measurement and Monitoring Programs

Clarifications regarding the groundwater monitoring program have been added to
Section 6.1.5.

Additional information has been added to Section 6.2.2.1 regarding ecological
monitoring along the proposed 161-kV transmission line to provide power for the
proposed EREF.
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Appendix B Consultation Letters

¢ Appendix B has been updated to reflect additional consultations conducted since the
Draft EIS was issued.

Appendix E Dose Methodology and Impacts

¢ Impacts on public health from elevated releases of radionuclides from the proposed
EREF during normal operation were estimated in Section E.3.1 for comparison with the
previously estimated impacts from ground-level releases.

1.4.8 Related Relevant Documents

The following documents were reviewed as part of the development of this EIS.

Environmental Impact Statement for the Proposed American Centrifuge Plant in Piketon,
Ohio, Final Report. NUREG-1834, Office of Nuclear Material Safety and Safeguards,

U.S. Nuclear Regulatory Commission, April 2006. This EIS analyzes the potential
environmental impacts of the proposed siting, construction, operation, and decommissioning
of a gas centrifuge uranium enrichment facility at the existing DOE reservation in Piketon,
Ohio. Its description of the purpose and need of the proposed action, as well as its review
of alternatives to the proposed action, are highly relevant to the alternatives analysis for the
proposed ERE project. The environmental impacts discussed for the proposed ACP are
also relevant to the impact analysis for the proposed EREF, especially the analysis of
cumulative impacts associated with the management of depleted uranium and low-level
wastes from the proposed EREF, the ACP, the NEF, and the proposed GLE Facility, as well
as the existing DOE inventory of depleted uranium hexafluoride (UFs).

Environmental Impact Statement for the Proposed National Enrichment Facility in Lea
County, New Mexico, Final Report. NUREG-1790, Office of Nuclear Material Safety and
Safeguards, U.S. Nuclear Regulatory Commission, June 2005. This EIS analyzes the
potential environmental impacts of the proposed siting, construction, operation, and
decommissioning of a gas centrifuge uranium enrichment facility near Eunice, New Mexico.
Its description of the purpose and need of the proposed action, as well as its review of
alternatives to the proposed action, are highly relevant to the alternatives analysis for the
proposed EREF project. The environmental impacts discussed for the proposed NEF are
also relevant to the impact analysis for the proposed EREF, especially the analysis of
cumulative impacts associated with the management of depleted uranium and low-level
wastes from the proposed EREF, the ACP, the NEF, and the proposed GLE Facility, as well
as the existing DOE inventory of depleted UFs.

Final Environmental Impact Statement for the Construction and Operation of a Depleted
Uranium Hexafluoride Conversion Facility at the Portsmouth, Ohio, Site. DOE/EIS-0360,
Oak Ridge Operations, Office of Environmental Management, U.S. Department of Energy,
June 2004. This site-specific EIS analyzes the impacts associated with the construction,
operation, and decommissioning of a depleted UFg conversion facility at the Portsmouth,
Ohio, site. The EIS also evaluates the impacts of transporting cylinders (depleted UFs,
enriched uranium, and empty) to Portsmouth that used to be stored at the East Tennessee

1-17




-_—
QOWONOOOOAPRWN -~

ABABDBADDDDPDDAMDRMNOOOWWWWWWWWNNNDNDNNNNNN_22=2 222 A
NO O PR WN_AO0OOONOODAPRWON_L2AODOONOODAPRWN_AOOOONOOOAOPRWN -

Technology Park near Oak Ridge, Tennessee. Also evaluated are transportation of
depleted UFg conversion products and waste materials to a disposal facility; transportation
and sale of the hydrogen fluoride produced as a conversion co-product; and neutralization of
hydrogen fluoride to calcium fluoride and the sale or disposal of the calcium fluoride in the
event that the hydrogen fluoride product is not sold. The results presented in the EIS are
relevant to the management, use, and potential impacts associated with the depleted UFg
that would be generated at the proposed EREF and the cumulative impacts of depleted UF¢
from the ACP, the NEF, the proposed EFEF, and the proposed GLE Facility, as well as the
existing DOE inventory of depleted UFe.

Final Environmental Impact Statement for the Construction and Operation of a Depleted
Uranium Hexafluoride Conversion Facility at the Paducah, Kentucky, Site. DOE/EIS-0359,
Oak Ridge Operations, Office of Environmental Management, U.S. Department of Energy,
June 2004. This site-specific EIS is very similar to the EIS for the Portsmouth, Ohio, site,
except that the conversion facility is at the Paducah, Kentucky, site.

Environmental Assessment: Disposition of Russian Federation Titled Natural Uranium.
DOE/EA-1290, Office of Nuclear Energy, Science and Technology, U.S. Department of
Energy, June 1999. This Environmental Assessment (EA) analyzed the environmental
impacts of transporting natural UFg from the gaseous diffusion plants to the Russian
Federation. Transportation by rail and truck were considered. The EA addresses both
incident-free transportation and transportation accidents. The results presented in this EA
are relevant to the transportation of UFgfor the proposed EREF.

Final Programmatic Environmental Impact Statement for Alternative Strategies for the Long-
Term Management and Use of Depleted Uranium Hexafluoride. DOE/EIS-0269, Office of
Nuclear Energy, Science and Technology, U.S. Department of Energy, April 1999. This EIS
analyzes strategies for the long-term management of the depleted UF¢ inventory that was
stored at three DOE sites near Paducah, Kentucky; Portsmouth, Ohio; and Oak Ridge,
Tennessee, at the time this EIS was prepared. This EIS also analyzes the potential
environmental consequences of implementing each alternative strategy for the period 1999
through 2039. The results presented in this EIS are relevant to the management, use, and
potential impacts associated with the depleted UF¢ that would be generated at the proposed
EREF and the cumulative impacts of depleted UFs from the ACP, the NEF, the proposed
EREF, and the proposed GLE Facility, as well as the existing DOE inventory of depleted
UFs.

Advanced Mixed Waste Treatment Project (AMWTRP) Final Environmental Impact Statement.
DOE/EIS-0290, Idaho Operations Office, U.S. Department of Energy, January 1999. This
site-specific EIS evaluates the alternatives associated with the treatment and packaging of
stored onsite radioactive waste at the Idaho National Laboratory (INL) site for offsite
disposal. Treatment of offsite radioactive waste is also considered. As the INL is located
within approximately 1 mile of the proposed EREF property located in Bonneville County,
Idaho, the characterization of the affected environment in this EIS is relevant to existing
conditions (e.g., air quality, ecology, geology, and hydrology) at and near the proposed
EREF site.
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» Idaho High-Level Waste & Facilities Disposition, Final Environmental Impact Statement.
DOE/EIS-0287, Idaho Operations Office, U.S. Department of Energy, September 2002.
This site-specific EIS evaluates the alternatives associated with the treatment and disposal
of certain mixed wastes (waste with both hazardous and radioactive components) generated
by past spent nuclear fuel reprocessing operations at the INL. As the INL is located within
approximately 1 mile of the proposed EREF property located in Bonneville County, ldaho,
the characterization of the affected environment in this EIS is relevant to existing conditions
(e.g., air quality, ecology, geology, and hydrology) at and near the proposed EREF site.

» Draft Environmental Impact Statement for the Proposed Consolidation of Nuclear
Operations Related to Production of Radioisotope Power. DOE/EIS-0373D, Office of
Nuclear Energy, Science and Technology, U.S. Department of Energy, June 2005. This EIS
analyzes the impacts from the consolidation of facilities necessary for the production of
radioisotope power systems. One site considered is the INL in southeastern Idaho. As the
INL is located within approximately 1 mile of the proposed EREF property located in
Bonneville County, Idaho, the characterization of the affected environment in this EIS for the
INL is relevant to existing conditions (e.g., air quality, ecology, geology, and hydrology) at
and near the proposed EREF site.

1.5 Applicable Statutory and Regulatory Requirements

1.5.1 Applicable State of Idaho Requirements

Certain environmental requirements, including some discussed earlier, have been delegated to
State authorities for implementation, enforcement, or oversight. Table 1-1 provides a list of
State of Idaho environmental requirements.

1.5.2 Permit and Approval Status

Several construction and operating permit applications must be prepared and submitted by AES
or its agents, and regulatory approval and/or permits must be received prior to EREF project
construction or facility operation. Decommissioning of the EREF would be addressed in the
decommissioning plan required pursuant to 10 CFR Parts 30 and 40. Table 1-2 lists the
potentially required Federal, State, and local permits and their present status.

1.5.3 Cooperating Agencies

No Federal, State, or local agencies or tribes have come forward as cooperating agencies in the
preparation of this EIS.

1.5.4 Consultations
The consultation requirements of the Endangered Species Act of 1973 and the National Historic

Preservation Act apply to the NRC regarding the licensing of the proposed EREF. The
consultation correspondence discussed below is provided in Appendix B of this EIS.



Table 1-1 State of Idaho Environmental Requirements

Law/Regulation

Citation

Requirements

Air Pollution Control

Idaho Administrative

Procedures Act (IDAPA)
58.01.01 authorized by Idaho
Statutes (IS), Title 39,
Chapter 1, Environmental

Quality — Health

Requires a permit before an owner or
operator may begin the construction
or modification of any stationary
source, facility, major facility, or
major modification; stationary source
permit applicants must demonstrate
compliance with all applicable
Federal, State, and local emission
standards, and that the source will
not cause or significantly contribute
to a violation of any ambient air
quality standard.

Water Quality Standards

IDAPA 58.01.02, authorized by
IS, Title 39, Chapter 1,
Environmental Quality —
Health, and Chapter 36, Water

Quality

Designates uses for waters in the
State and establishes water quality
standards to protect those uses;
places restrictions on the discharge
of wastewaters and on human
activities which may adversely affect
public health and water quality in
State waters.

Public Water Drinking Systems

IDAPA 58.01.08 authorized by
IS, Title 39, Chapter 1,
Environmental Quality — Health

Controls and regulates the design,
construction, operation,
maintenance, and quality control of
public drinking water systems;
adopts 40 CFR Parts 141 and

143 national primary and secondary
drinking water regulations by
reference. Requires a plan that
demonstrates that the water system
has adequate technical and
managerial capacity and written
approval of the site by the Idaho
Department of Environmental Quality
prior to drilling a public water system
well.

Hazardous Waste

IDAPA 58.01.05 as authorized
by IS, Title 39, Chapter 44,

Hazardous Waste

Management

Requires hazardous waste permits
for treating, storing, or disposing of
hazardous wastes; permit provisions
are dependent on volumes and types
of wastes generated and
management level (i.e., storage,
treatment, and/or disposal).
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Table 1-1 State of Idaho Environmental Requirements (Cont.)

Law/Regulation

Citation

Requirements

Protection of Graves

IS, Title 27, Chapter 5,
Protection of Graves

Prohibits willful removal, mutilation,
defacing, injuring, or destroying any cairn
or grave; allows excavation by a
professional archaeologist if action is
necessary to protect the burial site from
foreseeable destruction and upon prior
notification to affected parties.

Disposal of Radioactive Materials

IDAPA 58.01.10 as authorized by
IS, Title 39, Chapter 44,
Hazardous Waste Management

Regulates the disposal of radioactive
materials not regulated under the Atomic
Energy Act of 1954, as amended, at
State-permitted facilities; places
restrictions on disposal of certain
radioactive materials at municipal solid
waste landfills and identifies other
approved disposal options for radioactive
materials. Adopts the radiation
protection standards contained in

10 CFR Part 20.

Preservation of Historic Sites

IS, Title 67, Chapter 46,
Preservation of Historic Sites

Authorizes the governing body of any
county or city to establish a historic
preservation commission that can
conduct surveys of local historic
properties, acquire interests in them, and
participate in land use planning.

Wastewater Rules

IDAPA 58.01.16 as authorized by
IS, Title 39, Chapter 1,
Environmental Quality — Health,
and Chapter 36, Water Quality

Requires the State to certify that the
NPDES permit issued by the EPA
complies with the State’s water quality
standards.

Well Construction Standards
Rules

IDAPA 37.03.09 as authorized by
IS, Title 42, Chapter 2,
Appropriation of Water — Permits,
Certificates, and Licenses —
Survey

Establishes minimum standards for the
construction of all new wells and the
modification and decommissioning
(abandonment) of existing wells; applies
to all water wells, monitoring wells, and
other artificial openings and excavations
in the ground that are more than 18 feet
in vertical depth below land surface.

Rules Governing Classification
and Protection of Wildlife

IDAPA 13.01.06, as authorized by
IS, Title 36, Chapter 2,
Classifications and Definitions

Defines and lists State threatened and
endangered species and bans taking or
possessing them.

Individual/Subsurface Sewage
Disposal Rules

IDAPA 58.01.03 as authorized by
IS, Title 39, Chapter 1,
Environmental Quality — Health

Requires a permit to construct, modify, or
repair individual or subsurface sewage
disposal systems.
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Table 1-2 Potentially Applicable Permitting and Approval Requirements and Their
Status for the Construction, Operation, and Decommissioning of the Proposed
Eagle Rock Enrichment Facility

License, Permit, or
Other Required
Approval

Responsible Agency

Authority

Relevance and
Status

Federal

Domestic Licensing of
Special Nuclear Material,
Domestic Licensing of
Source Material, Rules of
General Applicability to
Domestic Licensing of
Byproduct Material

NRC

10 CFR Part 70,
10 CFR Part 40,
10 CFR Part 30 as
authorized by the
Atomic Energy Act

Submitted

NPDES Industrial
Stormwater Permit

EPA Region 10

40 CFR Part 122 as
authorized by the CWA

Application to be
submitted®

NPDES Construction
General Permit

EPA Region 10

40 CFR Part 122 as
authorized by the CWA

Applications to be
submitted by AES and
Rocky Mountain
Power®

Section 404 Permit

U.S. Army Corps of
Engineers (USACE)

40 CFR Part 230
authorized by the CWA

Not required per letter
issued by the USACE

Endangered Species Act
Consultation

FWS

50 CFR Part 402
authorized by the
Endangered Species
Act

Not required per letter
issued by the FWS

State

Air: Permit to Construct

Idaho Department of
Environmental
Quality/Air Quality
Division (IDEQ/AQD)

Idaho Administrative
Procedures Act
(IDAPA) 58.01.01
authorized by the
Idaho Environmental
Protection and Health
Act

Not required;
proposed EREF
satisfies IDAPA
Permit to Construct
exemptions

Air: Operating Permit
(under Title V)

IDEQ/AQD

IDAPA 58.01.01
authorized by the
Idaho Environmental
Protection and Health
Act

Not required;
proposed EREF
emissions do not
meet thresholds
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Table 1-2 Potentially Applicable Permitting and Approval Requirements and Their
Status for the Construction, Operation, and Decommissioning of the Proposed
Eagle Rock Enrichment Facility (Cont.)

License, Permit, or
Other Required

Responsible Agency

Authority

Relevance and

Approval Status
State (Cont.)
National Emission IDEQ/AQD IDAPA 58.01.01 Not required;
Standards for Hazardous authorized by the proposed EREF
Air Pollutants Permit Idaho Environmental would not be a major
Protection and Health source of criteria air
Act pollutants or source of
hazardous air
pollutants
Hazardous Waste Permit IDEQ/Waste IDAPA 58.01.05 Not required; the

Management and
Remediation Division

authorized by the
Hazardous Waste
Management Act

proposed EREF
qualifies as a small
quantity generator — a
generator
identification number
will be requested

NPDES Section 401
Permit Certification

IDEQ/Water Quality
Division (WQD)

IDAPA 58.01.16
authorized by the
Idaho Environmental
Protection and Health
Act

Certification decisions
will be made when
EPA issues the
proposed final
NPDES permits

Well Drilling Permit

Idaho Department of
Water Resources

IDAPA 37.03.09 as
authorized by Title 42
of the Idaho Statutes

Application to be
submitted

Easement on State
Owned Land

Department of Lands

IDAPA 20.03.08
authorized by the
Public Depository Law

Not required; access
nor easement is
needed over the
endowment trust
lands proximate to the
proposed EREF

Safe Drinking Water Act IDEQ/'WQD IDAPA 58.01.08 Comprehensive

Drinking Water System authorized by the treatment plan will be
Idaho Environmental prepared; operations
Protection and Health will be placed under a
Act licensed operator

Sanitary System Permit IDEQ/WQD IDAPA 58.01.03 Not required for the

authorized by the
Idaho Environmental
Protection and Health
Act

proposed EREF
(zero-discharge
system), but may be
required for the Visitor
Center.
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Table 1-2 Potentially Applicable Permitting and Approval Requirements and Their
Status for the Construction, Operation, and Decommissioning of the Proposed
Eagle Rock Enrichment Facility (Cont.)

License, Permit, or
’ ’ Relevance and

Other Required Responsible Agency Authority Status
Approval
State (Cont.)
Access Permit Idaho Transportation IDAPA 39.03.42 Application to be
Department authorized by Titles 40, submitted
49, and 67 of the Idaho
Statutes
Construction Permits: Idaho Division of IDAPA 07.01.01, Application to be
Electrical, Plumbing, Building Safety 07.02.04, 07.07.01 submitted
HVAC authorized by Title 54
of the Idaho Statutes
Machine-produced Idaho Department of IDAPA 16.02.27 Application to be
Radiation Registration Health and authorized by Title 56 submitted
Welfare/Radiation of the Idaho Statutes
Control Agency
County
Construction Permits: Bonneville County Bonneville County Application to be
Structural, Mechanical Ordinance 218-07 submitted

& Updates on the NPDES permitting process can be viewed on the EPA website at:
http://cfpub.epa.gov/npdes/stormwater/noi/noidetail_new.cfm?Applld=IDR10CIO01.

1.5.4.1 Endangered Species Act of 1973 Consultation

NRC staff consulted with the FWS to comply with the requirements of Section 7 of the
Endangered Species Act. On June 17, 2009, the NRC staff sent a letter to the FWS Eastern
Idaho Field Office describing the proposed action and requesting a list of threatened and
endangered species and critical habitats that could potentially be affected by the proposed
action. By letter dated July 15, 2009, the FWS Eastern Idaho Field Office indicated that no
listed species are present at the project location. On February 18, 2010, the NRC sent a letter
to the FWS Eastern Idaho Field Office reporting the installation of a proposed electrical
transmission line to power the proposed EREF project and requesting a list of threatened and
endangered species and critical habitats that could potentially be affected by the proposed
transmission line and associated facilities. By letter dated March 9, 2010, the FWS Eastern
Idaho Field Office pointed out that the protections provided to bald eagles under the Bald and
Golden Eagle Protection Act and the Migratory Bird Treaty Act remain in place even though the
bald eagle is no longer included on the list of threatened and endangered species in the lower
48 States. The March letter also referenced the potential of transmission lines to affect
migratory birds. A letter dated July 14, 2010, from the NRC to the FWS Eastern Idaho Field
Office, transmitted a copy of the Draft EIS, summarized the contents of the above
correspondence, and also summarized an April 15, 2010, telephone conversation between the
NRC and Mr. Ty Matthews of the FWS Eastern Idaho Field Office. During that conversation,
Mr. Matthews indicated that the list of endangered, threatened, proposed, and candidate
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species provided by the FWS with its March 9, 2010, letter was for Bonneville County in
general; he did not believe that these species are in the vicinity of, or potentially impacted by,
the proposed transmission line project; and consultation by the NRC with the FWS under
Section 7 of the Endangered Species Act would not be needed for these species for the
proposed project.

In addition, the NRC has reviewed the results of field surveys (see Section 4.2.7) and
determined that no threatened or endangered species would be affected by the proposed
EREF.

Additionally, by letters dated June 22, 2009, and June 24, 2009, the NRC communicated with
the ldaho Department of Fish and Game and the Idaho Office of Energy Resources,
respectively, regarding the proposed action. The NRC again corresponded with the Idaho
Department of Fish and Game and the Idaho Office of Energy Resources on February 10, 2010,
and February 18, 2010, respectively, reporting the installation of a transmission line to power
the proposed EREF project. The Idaho Department of Fish and Game (IDFG) corresponded
with the NRC on August 4, 2009, and April 14, 2010. On June 8, 2010, the NRC provided IDFG
with additional information on sage grouse surveys conducted for the project.

1.5.4.2 National Historic Preservation Act of 1966 Section 106 Consultation

Pursuant to Section 106 of the NHPA, in a letter dated June 17, 2009, the NRC initiated
consultation with the Idaho State Historical Society, State Historic Preservation Office (SHPO).
In this letter, the NRC identified the Area of Potential Effect (APE) for the proposed project and
informed the SHPO that archaeological surveys of the APE had been undertaken by a
contractor to AES. Also in the letter, the NRC stated its intent to use the NEPA process to
comply with Section 106 of the NHPA as allowed in 36 CFR Part 800.8. In a letter dated
September 16, 2009, the NRC discussed the AES request to commence preconstruction
activities prior to NRC’s completion of its environmental review. In a letter dated February 17,
2010, the NRC relayed that a 161-kV transmission line would be constructed and operated to
power the proposed EREF and that the APE for the proposed EREF had changed. On April 16,
2010, Argonne National Laboratory (Argonne), on behalf of the NRC, provided the SHPO with
copies of the following AES documents: a report providing information on the proposed 161-kV
transmission line project to provide power to the proposed EREF; a Treatment Plan describing
the process for mitigating the adverse effect from the proposed EREF project to site MW004
(the National Register of Historic Places (NRHP)-eligible John Leopard Homestead) by
professional excavation and data recovery (see Sections 3.3.4 and 4.2.2); a report presenting
the findings of X-ray fluorescence (XRF) analysis conducted on obsidian artifacts found in the
proposed EREF project’'s APE; and an archaeological survey report conducted for the
unsurveyed portions of the expanded APE identified in the NRC’s February 17, 2010 letter. In a
letter dated May 3, 2010, the SHPO acknowledged the expanded EREF project footprint and
proposed transmission line project described in the NRC’s February 17, 2010, letter; requested
additional copies and/or clarifications of certain AES cultural resource survey reports; expressed
support for the proposed treatment of (i.e., mitigation of an adverse effect to) site MW004, and
appreciation for receiving a letter report on the XRF analysis of obsidian artifacts; and outlined
the next steps in the consultation process including development of a Memorandum of
Agreement (MOA) between the NRC and the SHPO to define the mitigation of the adverse
effect resulting from the removal of site MW0O04 as a result of the proposed EREF project.
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A letter from the NRC dated July 14, 2010, continued the Section 106 consultation process,
notified the SHPO of the issuance of the Draft EIS, and transmitted copies of the Draft EIS for
the SHPO'’s review and comment. In addition, this letter discussed the NRC staff’s
determination of the APE for the proposed EREF and transmission line projects and the staff’s
preliminary determination in the Draft EIS of the impacts on historic and cultural resources that
would result from the preconstruction, construction, operation, and decommissioning of the
proposed project, including the adverse effect on site MW004 and the proposed mitigation of the
adverse effect by professional excavation. In a letter dated July 22, 2010, the SHPO stated that
they had reviewed the Draft EIS and found that the historic and cultural resource sections
accurately reflected the identification efforts conducted to date under Section 106 of the NHPA.
Additionally, the letter recommended that a statement be added in the Final EIS that effects on
site MWO004 will be resolved through an MOA.

By letter dated August 31, 2010, the NRC informed the Advisory Council on Historic
Preservation (ACHP) of the adverse effect to site MW004 as a result of the proposed EREF
project and that the NRC is drafting an MOA regarding the mitigation of this adverse effect.
Also, this letter presented the NRC'’s invitation to the ACHP to participate in the NHPA Section
106 consultation for the proposed EREF project; provided relevant background information on
the proposed project and on the MOA; and transmitted copies of project consultation letters,
cultural resource survey reports, and related documents. By letter dated September 20, 2010,
the ACHP responded that they do not believe their participation in the consultation to resolve
the adverse effect is needed at this time, but may reconsider this decision if they receive a
request for participation from a consulting party or other party. The ACHP also stated that once
the MOA is signed, it must be filed with the ACHP to complete the requirements of Section 106
of the NHPA.

On June 4, 2009, the NRC met with the Shoshone-Bannock Tribal Council to inform them of the
project. By letter dated July 29, 2009, the NRC formally initiated the Section 106 consultation
process with the Shoshone-Bannock Tribes. By letters dated September 16, 2009, and
February 19, 2010, the NRC continued the consultation process with the Shoshone-Bannock
Tribes regarding the AES request to commence certain activities prior to NRC’s completion of
its environmental review and the installation of the transmission line and associated structures,
respectively. On August 11, 2010, the NRC again met with the Shoshone-Bannock Tribal
Council to discuss, and answer questions about, the proposed project. In a letter dated October
8, 2010, the NRC described the adverse effect to site MW004, informed the Tribes about the
development of an MOA for the proposed EREF project, and invited the Shoshone-Bannock
Tribes to participate in the development of the MOA as a concurring party. In a December 22,
2010, telephone conversation with a tribal representative, the NRC was informed that the
Shoshone-Bannock Tribes want to be a party to the MOA.

Follow-ups on correspondence with the SHPO and the Shoshone-Bannock Tribes were
conducted through subsequent telephone conversations and emails (see Appendix B,

Section B.2). On October 13, 2010, the NRC informed the SHPO, by email, that AES had
begun work on the mitigation of site MWQ004, in the manner identified in the Treatment Plan
provided to the SHPO with Argonne’s letter dated April 16, 2010. On January 26, 2011, the
NRC informed the SHPO that the Shoshone-Bannock Tribes had accepted the NRC'’s invitation
to be a concurring party on the MOA, and about the NRC’s progress on developing a draft of the
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MOA for review by the parties. Additional information regarding development of the MOA is
presented in Section 4.2.2.1 of this EIS.

1.6 Organizations Involved in the Proposed Action
Two organizations have specific roles in the implementation of the proposed action:

+ AES is the NRC license applicant. If the license is granted, AES would be the holder of an
NRC license to construct, operate, and decommission the proposed EREF and for the
possession and use of special nuclear material, source material, and byproduct material at
the proposed EREF. AES would be responsible for constructing, operating, and
decommissioning the proposed facility in compliance with that license and applicable NRC
regulations.

AES is a Delaware limited liability corporation that was formed solely to provide uranium
enrichment services for commercial nuclear power plants. AES is a wholly owned
subsidiary of AREVA NC Inc. AREVA NC Inc. is a wholly owned subsidiary of the AREVA
NC SA, which is part of AREVA SA (AES, 2010b). AES has indicated that its principal
business location is in Bethesda, Maryland. The NRC intends to examine any foreign
relationship to determine whether it is inimical to the common defense and security of the
United States. The foreign ownership, control, and influence issue is beyond the scope of
this EIS and is addressed as part of the NRC’s SER (NRC, 2010a).

+ The NRC is the licensing agency. The NRC has the responsibility to evaluate the license
application for compliance with the NRC regulations associated with uranium enrichment
facilities. These include standards for protection against radiation in 10 CFR Part 20 and
requirements in 10 CFR Parts 30, 40, and 70 that would authorize AES to possess and use
byproduct material, source material, and special nuclear material, respectively, at the
proposed EREF. The NRC is responsible for regulating activities, as applicable, performed
within the proposed EREF through its licensing review process and subsequent inspection
program. To fulfill the NRC responsibilities under NEPA, the environmental impacts of the
proposed project are evaluated in accordance with the requirements of 10 CFR Part 51 and
documented in this EIS.
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2 ALTERNATIVES

This chapter describes and compares the proposed action and alternatives to the proposed
action. As discussed in Chapter 1, the proposed action is for AREVA Enrichment Services, LLC
(AES) to construct, operate, and decommission a gas centrifuge uranium enrichment facility,
known as the Eagle Rock Enrichment Facility (EREF), near Idaho Falls, in Bonneville County,
Idaho. In this Environmental Impact Statement (EIS), the U.S. Nuclear Regulatory Commission
(NRC) staff evaluated a reasonable range of alternatives to the proposed action, including
alternative sites for the AES facility, alternative sources of low-enriched uranium, alternative
technologies for uranium enrichment, and the no-action alternative. Under the no-action
alternative, AES would not construct, operate, or decommission the proposed EREF.

Therefore, the no-action alternative provides a basis against which the potential environmental
impacts of the proposed action are evaluated and compared. The EIS also discusses
alternatives for the disposition of depleted uranium hexafluoride (UFg) resulting from enrichment
operations over the lifetime of the proposed EREF.

Section 2.1 presents detailed technical descriptions of the proposed action and related actions,
including descriptions of the proposed site, gas centrifuge enrichment technology, and activities
at the proposed EREF. The activities at the proposed EREF are grouped under preconstruction
and construction, operation, and decontamination and decommissioning. Disposition of
depleted UF; is also discussed in Section 2.1. Section 2.2 describes the no-action alternative.
Section 2.3 discusses alternatives to the proposed action that were considered but not analyzed
in detail, including alternative sites, enrichment technologies other than the proposed gas
centrifuge technology, and use of alternate sources of enriched uranium. The chapter
concludes with a comparison of predicted environmental impacts of the proposed action and
no-action alternatives (Section 2.4) and a preliminary recommendation from the NRC staff
regarding the proposed action (Section 2.5).

21 Proposed Action

The proposed action is for AES to construct, operate, and decommission a gas centrifuge
uranium enrichment facility near Idaho Falls, in Bonneville County, Idaho. To allow the
proposed action, the NRC would need to grant AES a license to possess and use special
nuclear material, source material, and byproduct material at the proposed EREF. The NRC
license, if granted, would be for a period of 30 years (i.e., through 2041), after which AES would
request renewal of the license or begin decommissioning of the proposed facility. AES initiated
preconstruction activities for the proposed EREF in late 2010, under an exemption granted by
NRC (see Section 1.4.1). If NRC grants the license, AES plans to start construction of the
proposed EREF in 2011, begin commercial enrichment operations in 2014, and increase to the
maximum target production capacity by 2022, as shown in Table 2-1.

The location of the proposed site is described in Section 2.1.1. The gas centrifuge enrichment
process and the proposed facility are described in Sections 2.1.2 and 2.1.3, respectively.
Section 2.1.4 describes the phases of the proposed action. The options for management of the
depleted UF; tails generated at the proposed facility are reviewed in Section 2.1.5.
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Table 2-1 Proposed Eagle Rock Enrichment Facility Schedule

Milestone Estimated Date

Initiate Preconstruction Work October 2010
Requested License Approval February 2011
Initiate Facility Construction February 2011
Start First Cascade February 2014
Complete Heavy Construction February 2018
Achieve Production Output of 3.3 million SWUs March 2018
Complete Construction February 2022
Achieve Full Nominal Production Output March 2022
Submit Decommissioning Plan to NRC February 2030
Complete Construction of Decontamination and February 2032

Decommissioning Facility

Decontamination and Decommissioning Completed February 2041

Source: AES, 2010a.

Much of the information presented below on the description of the proposed site, the proposed
EREF, and the proposed action and related activities is taken from information provided by AES
in its Environmental Report (AES, 2010a).

2.1.1 Location and Description of the Proposed Site and Vicinity

As shown in Figures 1-1 and 2-1, the proposed EREF, if approved, would be situated on the
north side of US 20, about 113 kilometers (70 miles) west of the Idaho/Wyoming State line. The
proposed EREF would be located approximately 32 kilometers (20 miles) west of Idaho Falls
(the nearest major city), approximately 32 kilometers (20 miles) east of Atomic City, and
approximately 40 kilometers (25 miles), 60 kilometers (37 miles), and 76 kilometers (47 miles)
north of Blackfoot, Fort Hall, and Pocatello, respectively. The Fort Hall Indian Reservation,
which encompasses about 220,150 hectares (544,000 acres), lies to the south. The nearest
boundary of the reservation is about 44 kilometers (27 miles) from the proposed site. The
nearest residence is 7.7 kilometers (4.8 miles) east of the proposed site. The nearest counties
are Bonneville, Jefferson, and Bingham Counties, parts of which are within 8 kilometers

(5 miles) of the proposed site.

The proposed EREF would be located on a 186-hectare (460-acre) site (the “proposed site”)
within a privately owned, approximately 1700-hectare (4200-acre) property (the “property” or
“proposed property”) that would be purchased by AES from a single landowner (AES, 2010a).
Within the 1700-hectare (4200-acre) proposed property are a 16-hectare (40-acre) parcel
administered by the U.S. Bureau of Land Management (BLM) and two additional 16-hectare
(40-acre) parcels for which the Federal Government had reserved rights under the Atomic
Energy Act of 1946, as amended, to certain radioactive materials that might be present

(e.g., uranium, thorium), along with the right to enter the land to prospect for, mine, and remove
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those materials. However, these reservations were subsequently relinquished pursuant to
Section 68.b of the Atomic Energy Act of 1954, as amended, 42 U.S.C. 2098(b), and no longer
have any legal effect on the property (AES, 2010a). The only right-of-way (ROW) on the
proposed property is the ROW for US 20, which forms part of the southern property boundary.

The proposed EREF property consists primarily of relatively flat and gently sloping surfaces with
small ridges and areas of rock outcrop; and is semiarid steppe covered by eolian soils of
variable thickness that incompletely cover broad areas of volcanic lava flows. Uses of this
property, including the proposed EREF site within it, include native rangeland, nonirrigated
seeded pasture, and irrigated cropland. Wheat, barley, and potatoes are grown on

389 hectares (962 acres) of the proposed property. A potato storage facility is located at the
south end. The property is seasonally grazed.

The main land uses within 8 kilometers (5 miles) of the proposed site are grazing and
agriculture. Grazing occurs on State-owned land immediately to the west of the proposed
property and on BLM land immediately to the east. The nearest offsite croplands are located
within about 0.8 kilometer (0.5 mile) of the southeast corner of the proposed property; and the
nearest feedlot and dairy operations are about 16 kilometers (10 miles) to the east.

The eastern boundary of the U.S. Department of Energy’s (DOE) Idaho National Laboratory
(INL) is 1.6 kilometers (1 mile) west of the proposed property. The INL land closest to the
proposed site is undeveloped rangeland. The closest facility on the INL property to the
proposed EREF property is the Materials and Fuels Complex (MFC), located approximately
16 kilometers (10 miles) west of the proposed property boundary. The lands north, east, and
south of the proposed property are a mixture of private-, Federal-, and State-owned parcels.

Structures located within an 8-kilometer (5-mile) radius of the proposed EREF site include a
transformer station (Kettle Substation) adjacent to the proposed site to the east and potato
cellars, one 3.2 kilometers (2 miles) to the west of the proposed site and one 7.7 kilometers
(4.8 miles) to the east. Public use areas in the immediate vicinity of the proposed AES property
include a hiking trail in Hell’s Half Acre Lava Field National Natural Landmark (NNL) on the
south side of US 20 (see Figure 2-1). Hell’'s Half Acre is also a Wilderness Study Area (WSA)
and is on Federal land managed by the BLM. There is also a small lava tube cave located
approximately 8 kilometers (5 miles) east and south of the proposed property. The Wasden
Complex, consisting of caves formed by collapsed lava tubes, is located approximately

3.2 kilometers (2 miles) northeast of the footprint of the proposed EREF.

2.1.2 Gas Centrifuge Enrichment Process

The proposed EREF would employ a proven gas centrifuge technology for enriching natural
uranium (NRC, 2005b). Figure 2-2 shows the basic construction of a gas centrifuge. The
technology uses a rotating cylinder (rotor) spinning at a high circumferential rate of speed inside
a protective casing. The casing maintains a vacuum around the rotor and provides physical
containment of the rotor in the event of a catastrophic rotor failure.

Uranium hexafluoride (UFg) gas is fed through a fixed pipe into the middle of the rotor, where it
is accelerated and spins at almost the same speed as the rotor. The centrifugal force produced
by the spinning rotor causes the heavier uranium-238 hexafluoride (>*®UFs) molecules to
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concentrate close to the rotor wall and the lighter

uranium-235 hexafluoride (**UFg) molecules to collect Fraction

closer to the axis of the rotor. This separation effect Sh '”‘

initially occurs only in a radial direction, which increases

when the rotation is supplemented by a convection EUFG Feed L
current produced by a temperature difference along the = = " 23_5£=|

rotor axis (thermoconvection). A centrifuge with this kind
of gas circulation (i.e., from top to bottom near the rotor ahl il
axis and from bottom to top by the rotor wall) is called a
counter-current centrifuge. L S L

The inner and outer streams become more
enriched/depleted in uranium-235 in their respective
directions of movement. The biggest difference in
concentration in a counter-current centrifuge does not | [ casing]
occur between the axis and the wall of the rotor, but
rather between the two ends of the centrifuge rotor. In
the flow pattern shown in Figure 2-2, the enriched UFg is
removed from the lower end of the rotor and the depleted
UF¢ is removed at the upper end through take-off pipes
that run from the axis close to the wall of the rotor.
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The enrichment level achieved by a single centrifuge is
not sufficient to obtain the desired concentration of 3 to
5 percent by weight of uranium-235in a single step;
therefore, a number of centrifuges are connected in
series to increase the concentration of the uranium-235
isotope. Additionally, a single centrifuge cannot process
a sufficient volume for commercial production, which
makes it necessary to connect multiple centrifuges in
parallel to increase the volume flow rate. The
arrangement of centrifuges connected in series to
achieve higher enrichment and in parallel for increased
volume is called a “cascade.” A full cascade contains
hundreds of centrifuges connected in series and parallel.

- - - =« & =« & & @&

\
t

Electric
Motor

( (\

Figure 2-3 is a diagram of a segment of a uranium
enrichment cascade showing the flow path of the UFs Figure 2-2 Schematic of a Gas
feed, enriched UFg product, and depleted UFg gas. In the Centrifuge (NRC, 2009a)
proposed EREF, 12 cascades would be grouped in a

Cascade Hall, and each Separations Building Module

(SBM) would house two Cascade Halls. There would be four identical SBMs in the full-capacity
plant.

2.1.3 Description of the Proposed Eagle Rock Enrichment Facility

The major facility buildings and structures in the proposed EREF are described in
Section 2.1.3.1. Section 2.1.3.2 describes the supporting utilities. Site access would be via the
local road network, as discussed in Section 2.1.3.3.
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What Is Enriched Uranium?

Uranium is a naturally occurring radioactive element. In its natural state, uranium contains
approximately 0.72 percent by weight of the uranium-235 isotope, which is the fissile isotope of
uranium. There is a very small (0.0055 percent) quantity of the uranium-234 isotope, and most of the
remaining mass (99.27 percent) is the uranium-238 isotope. All three isotopes are chemically identical
and only differ slightly in their physical properties. The most important difference between the isotopes
is their mass. This small mass difference allows the isotopes to be separated and makes it possible to
increase (i.e., “enrich”) the percentage of uranium-235 in the uranium to levels suitable for nuclear
power plants or, at very high enrichment, nuclear weapons.

Most civilian nuclear power reactors use low-enriched uranium fuel containing 3 to 5 percent by
weight of uranium-235. Uranium for most nuclear weapons is enriched to greater than 90 percent.

Uranium would arrive at the proposed EREF as natural UFg in solid form in a Type 48X or

48Y transport cylinder from existing conversion facilities in Port Hope, Ontario, Canada; Metropolis,
lllinois; or overseas sources. To start the enrichment process, the cylinder of UFg is heated, which
causes the material to sublime (change directly from a solid to a gas). The UF¢ gas is fed into the
enrichment cascade where it is processed to increase the concentration of the uranium-235 isotope.
The UF¢ gas with an increased concentration of uranium-235is known as “enriched” or “product.”
Gas with a reduced concentration of uranium-235is referred to as “depleted” UF¢ or ‘“tails.”

Source: NRC, 2005b.

™ Centrifuge

| Enriched
UFs Product

Depleted UFs

031804_02_TB

Figure 2-3 Diagram of Enrichment Cascade (NRC, 2005b)
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2.1.3.1 Major Facility Buildings and Structures
Buildings/structures within the proposed EREF will include the following:

» Cylinder Storage Pads

Centrifuge Assembly Building

» Separations Building Modules

» Cylinder Receipt and Shipping Building

» Blending, Sampling, and Preparation Building

« Technical Support Building

» Operations Support Building

» Electrical and Mechanical Services Buildings

* Administration Building

» Visitor Center

» Security and Secure Administration Building

The main process facilities at the proposed EREF are the four SBMs, with each identical unit
capable of handling approximately one-quarter of plant capacity (AES, 2010a). Each SBM
consists of two Cascade Halls. Each Cascade Hall is able to produce enriched UF¢ with a
specific assay (weight percent uranium-235), giving the proposed EREF the capability of

producing up to eight different assays at one time.

Cylinder Storage Pads

Concrete storage pads would be constructed for storing full feed cylinders (Type 48Y)
containing natural UF; prior to use in the enrichment process, full tails cylinders (Type 48Y)
containing depleted UFg after the enrichment process, full product cylinders (Type 30B)
containing enriched UFg after the enrichment process, and empty feed, tails, and product
cylinders. There will be a total of four pads (one pad for each of the above uses), although the
empty tails pad will bisect the full tails cylinder pad.

The pads for storage of the full feed cylinders, full tails cylinders, and empty cylinders would be
located next to each other on the north side of the proposed facility. The pad capacities would
be 712 full feed cylinders, 25,718 full tails cylinders, and 1840 empty cylinders. The feed
cylinders would be single-stacked, while the tails and empty cylinders would be double-stacked.
The pad for empty cylinders would be sized to temporarily store these cylinders for up to six
months. The full tails cylinders would be stacked two high in concrete saddles that would
elevate them approximately 20 centimeters (8 inches) above ground level. The pad for full tails
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cylinders would be expanded as additional
storage is required up to the maximum expected
facility lifetime generation of 25,718 cylinders, if
necessary (AES, 2010a). Figure 2-4 shows a
cylinder stacking operation using a specialized
carrier.

Full product cylinders would be single-stacked
on a single pad adjacent to the Cylinder Receipt
and Shipping Building. The pad would be sized
to accommodate approximately 1032 cylinders.

Centrifuge Assembly Building Figure 2-4 Stacking Depleted UFs
Cylinders in a Storage Yard
The Centrifuge Assembly Building would be (DOE, undated a)

used for the assembly, inspection, and

mechanical testing of the centrifuges prior to installation in the Cascade Halls. The building
would be separated into areas for centrifuge component storage, centrifuge assembly, and
assembled centrifuge storage. This building would also contain the Centrifuge Test and
Postmortem Facilities that would be used to test the functional performance and operational
problems of production centrifuges and ensure compliance with design parameters in addition to
providing an area for the dismantlement of potentially contaminated centrifuges and also to
prepare for their disposal.

Separations Building Modules

The eight proposed Cascade Halls would be contained in four identical Separations Building
Modules near the center of the proposed EREF. Figure 2-5 is a photograph of centrifuges
inside a Cascade Hall at URENCO. Each of the eight proposed Cascade Halls would house
12 cascades, and each cascade would consist of hundreds of centrifuges connected in series
and parallel to produce enriched UFs. Each Cascade Hall would be capable of producing a
maximum of 825,000 separative work units (SWUSs) per year.

The centrifuges would be mounted on precast concrete floor-mounted stands (flomels). Each
Cascade Hall would be enclosed by a structural steel frame supporting insulated sandwich
panels (metal skins with a core of insulation) to maintain a constant temperature within the
cascade enclosure.

In addition to the Cascade Halls, each SBM would house a UFs Handling Area and a Process
Service Corridor. The UF¢ Handling Area would contain the UF; feed input system as well as
the enriched UF¢ product and depleted UF; take-off systems. The Process Service Corridor
would contain the gas transport piping and equipment, which would connect the cascades with
each other and with the product and depleted materials take-off systems. The Process Service
Corridor would also contain key electrical and cooling water systems.
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Figure 2-5 Centrifuges inside a Cascade Hall (NRC, 2005b)

Cylinder Receipt and Shipping Building

All UF¢ cylinders (feed, product, and tails) would enter and leave the proposed EREF through
the Cylinder Receipt and Shipping Building. Full feed and empty product and tails cylinders
delivered to the proposed EREF would be inspected, unloaded off the transport trucks, and sent
to their appropriate locations. Outgoing cylinders (empty feed and full product and tails) would
be prepared for shipment, including overpack protection as necessary, and loaded on the
transport trucks.

Blending, Sampling, and Preparation Building

The primary function of the Blending, Sampling, and Preparation Building would be filling and
sampling the Type 30B product cylinders with UFs enriched to customer specifications. Other
activities within the building would include cylinder preparation, inspection, testing, and
maintenance. The Ventilation Room, which is also located in this building, would provide a set-
aside area for testing and inspecting Type 30B, 48X, and 48Y cylinders for use in the proposed
EREF. The Ventilation Room would be maintained under negative pressure and would require
entry and exit through an airlock.

2-9
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Technical Support Building

The Technical Support Building would contain radiological support areas for the proposed
facility and would act as the secure point of entry to the SBMs and the Blending, Sampling, and
Preparation Building. This building would contain the following functional areas:

The Radiation Monitoring Room would separate the uncontaminated areas from the
potentially contaminated areas of the proposed plant. It would include personnel radiation
monitoring equipment, hand-washing facilities, and safety showers.

The Laundry Sorting Room would be used to sort potentially contaminated and soiled
clothing and similar articles according to their level of contamination for either disposal or
laundering onsite or offsite.

The Solid Waste Collection Room would be used for processing wet and dry low-level solid
waste.

The Liquid Effluent Collection and Treatment Room would be used to collect, monitor, and
treat potentially contaminated liquid effluents produced onsite.

The Truck Bay/Shipping and Receiving Area would be used to load and ship low-level
radioactive and hazardous wastes to licensed treatment and disposal facilities.

The Gaseous Effluent Ventilation System would be used to remove uranium and other
radioactive particles and hydrogen fluoride from the potentially contaminated process gas
streams.

The Decontamination Workshop would provide a facility for removing radioactive
contamination from contaminated materials and equipment.

Other workshops would provide space for maintenance of chemical traps, mobile vacuum
pump skids, valves, and pumps.

The Maintenance Facility would provide space for the normal maintenance of contaminated
equipment used at the proposed EREF, as well as all instrument and control equipment,
lighting, power, and associated processes and pipe work.

The Laboratory Areas contain rooms for the receipt, preparation, analysis, and storage of
various samples. A number of chemical analysis methods used for uranium isotope
measurement and UFg quality assurance are available including mass spectrometry, atomic
emission spectroscopy, alpha/beta/gamma counting, and gas Fourier transform infrared
spectrometry.

Operation Support Building

The Operation Support Building would be located next to the Technical Support Building and
would provide nonradiological support functions for the proposed EREF. This building would
contain the following functional areas:

2-10



-_—
QOWONOOOOAPRWN -~

A BB DDRDROWOWWWWWWWWWNNNDNDNNDNNNN_22=2 222 A
AP WON_2OODO0OONOOODAPRWON_LOOCOONOODARWN_LAODOONOOOAPRWOWN -

« The Control Room would be the main monitoring point for the entire plant and provide all of
the facilities for the control of the plant.

» The Security Alarm Center would be the primary security monitoring station for the proposed
facility. All electronic security systems would be controlled and monitored from this center.

«  Workshops for the maintenance and repair of uncontaminated plant equipment would be
provided. The Vacuum Pump Rebuild Workshop would service pumps and other
miscellaneous equipment. The Mechanical, Electrical, and Instrumentation Workshop would
service pump motors, all instrument and control equipment, lighting, power, and associated
process and services pipe work.

« The Medical Room would provide space for a nurse’s station and room for medical
examinations.

« The Environmental Laboratory Area would provide rooms and space for various laboratory
areas that receive, prepare, and store various samples.

Electrical and Mechanical Services Buildings

The Electrical Services Building would be adjacent to the north side of the SBMs, housing four
standby diesel generators. Building heating, ventilation, and air-conditioning equipment as well
as switchgears and control panels would be housed in the building.

The Mechanical Services Building would be located south of the SBMs, housing air
compressors, demineralized water systems, and the centrifuge cooling water system pumps,
heat exchangers, and expansion tanks.

Administration Building

The Administration Building would contain general office areas. All personnel access to the
proposed EREF would occur through the Administration Building.

Visitor Center
The Visitor Center would be located outside the security fence close to US 20.

Security and Secure Administration Building

The Security and Secure Administration Building would be near the Administration Building.
The building would contain secure office areas and would provide the only access (the Entry
Exit Control Point) to the inside areas of the proposed EREF. Personnel must first pass through
the Administration Building to gain access to the Security and Secure Administration Building.
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2.1.3.2 Utilities

The proposed EREF would require the installation of water and electrical utility lines. Natural
gas will not be used. Sanitary waste would be treated in a packaged domestic Sanitary Sewage
Treatment Plant.

Water for the proposed facility would be provided from onsite groundwater wells. The proposed
EREF’s water requirement is expected to be approximately 24,900 cubic meters per year
(6,570,000 gallons per year) in support of plant operations. Of this, approximately 2100 cubic
meters per year (554,800 gallons per year) would be consumed by plant processes and

22,800 cubic meters per year (6,023,000 gallons per year) would be used for potable water
(AES, 2010a).

The proposed EREF is anticipated to require approximately 64 megavolt-amperes (MVA) of
power when all cascades are in operation (AES, 2010a). A new 161-kV electrical transmission
line would be run from the existing Bonneville Substation approximately 16 kilometers (10 miles)
east of the proposed EREF site (AES, 2010a). The new transmission line and associated
structures would be located entirely on private land within Bonneville County. Rocky Mountain
Power, a division of PacifiCorp, will be the builder, owner, and operator. The line would extend
west from the Bonneville Substation 14.5 kilometers (9 miles) to the Kettle Substation,
continuing an additional 1.2 kilometers (0.75 mile) to the west to the proposed EREF property.
Once on the property, the transmission line would go to the north and then circle to the west and
south around the proposed EREF site to the proposed new Twin-Buttes Substation, which
would be adjacent to the proposed EREF site. The entire length of the transmission line would
be approximately 22.1 kilometers (13.8 miles) (AES, 2010a).

A packaged sanitary sewage treatment system (Domestic Sanitary Sewage Treatment Plant)
would be installed onsite for the collection and treatment of sanitary and uncontaminated liquid
wastes. Residual treated effluent from the system would be discharged to the two single-lined
Cylinder Storage Pads Stormwater Retention Basins where it would evaporate. The total
annual discharge from the system is expected to be approximately 18,700 cubic meters per
year (4,927,500 gallons per year) (AES, 2010a). This sanitary discharge source is not expected
to contain any uranic material. Solid sanitary wastes from the treatment system would be
temporarily stored in a holding tank and disposed of at an approved offsite location.

2.1.3.3 Local Road Network

The proposed EREF property lies immediately north of US 20, approximately 32 kilometers

(20 miles) west of Idaho Falls and the junction of US 20 and Interstate 15 (I-15). US 20 extends
from ldaho Falls in the east to the junction with US 26 northwest of Atomic City. The proposed
EREF property lies along this route where US 20 is a two-lane highway. Access to the
proposed EREF site would be from two planned access roads to US 20 (see Figure 2-6). All
traffic to and from the proposed EREF (for construction, employees, and shipments) would use
one of these access roads (AES, 2010a). Controlled and public access to these roads has yet
to be determined by AES.

The primary shipping route for all of the proposed EREF’s incoming and outgoing truck
shipments would be eastbound US 20 to its intersection with 1-15, which is the major
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Figure 2-6 Site Plan for the Proposed Eagle Rock Enrichment Facility (AES, 2010a)

north-south access to the region. The nearest interstate highway access to the west would be
I-84, which intersects US 20 approximately 296 kilometers (184 miles) away from the proposed
site. Idaho Falls is also served by US 26 and US 91.

2.1.4 Description of the Phases of the Proposed Action

As discussed previously, the proposed action would be conducted in three phases:
(1) preconstruction and construction, (2) facility operation, and (3) decontamination and
decommissioning. Each of these phases is described in the following sections. The general

site plan is shown in Figure 2-6.
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2.1.4.1 Preconstruction and Construction Activities

Preconstruction

As discussed in Section 1.4.1, the NRC has approved an exemption request from AES
(AES, 2009) to conduct certain preconstruction activities prior to the NRC issuing a license to
AES for the construction, operation, and decommissioning of the proposed EREF. The
exemption (NRC, 2010a) covers the following activities and facilities:

« clearing the site (e.g., removal of vegetation and debris)

» site grading and erosion control

» excavating the site including rock blasting and removal

+ installing parking areas

« constructing the stormwater detention pond

» constructing two highway access roadways and site roads

+ installing utilities (e.g., temporary and permanent power) and storage tanks

« installing fences for investment protection (not used to implement the Physical Security
Plan)

« installing construction buildings, offices (including construction trailers), warehouses, and
guardhouses

Conventional earthmoving and grading equipment would be used to clear and grade the site. In
some areas, blasting and rock excavation may be required. Preconstruction for the proposed
EREF would affect approximately 240 hectares (592 acres) on the 1700-hectare (4200-acre)
proposed property. The disturbed area would consist of 186 hectares (460 acres) for
construction activities (see below), including future permanent plant structures, and an
additional 53.6 hectares (132.5 acres) for temporary construction facilities, parking areas,
material storage, and excavated areas for underground utilities. The total disturbed area would
be cleared of vegetation, and approximately 164.9 hectares (407.5 acres) would be graded.
Grading would include cutting and filling approximately 778,700 cubic meters (27,500,000 cubic
feet) of soil (AES, 2010a).

Facility Construction

Facility construction would encompass the erection of the SBMs and facility support structures
described in Section 2.1.3. All major facility support structures would be constructed in the first
3 years (2011-2013). The first SBM would be completed in 2014, and heavy construction
would continue into 2018 when the second SBM would become operational. During this period
of heavy construction (2011-2018), typical building construction activities would take place
involving the construction trades and associated truck deliveries of concrete, steel and steel
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reinforcement, wiring, piping, and other building materials. Scrap pieces of construction debris
would be trucked offsite to local landfills. Hazardous waste would be sent to an appropriately
licensed facility for treatment and disposal.

By early 2018, SBMs 1 and 2 would be fully operational and the building shells for SBMs 3 and
4 would have been erected. After 2018, truck delivery of centrifuge components would occur
during the latter phase of construction as centrifuges are installed in the remaining SBMs with
completion of the last SBM in 2022.

Temporary construction buildings and warehouses would be removed after facility construction
is complete. Also, temporary construction areas, such as laydown areas, would be restored at
this time.

2.1.4.2 Facility Operation

The proposed EREF would be constructed in stages to allow enrichment operations to begin
while additional Cascade Halls are still under construction. Facility operation would commence
with limited production after the completion of the first cascade. This ramped production
schedule would allow the proposed facility to begin operation only 3 years after the license is
issued. Production of enriched UFg product would increase from approximately 825,000 SWUs
in the third year to a maximum of 6.6 million SWUs by the 10th year and start to ramp down
again in the 24th year (AES, 2010a).

At full production, the proposed EREF would employ an estimated 550 full-time workers and
receive up to 17,518 metric tons (19,310 tons) per year, in up to 1424 Type 48Y cylinders, of
UF¢ feed material containing a concentration of 0.72 percent by weight of the uranium-235
isotope (AES, 2010a). The natural UFs feed material would be processed by the cascades to
generate up to 2252 metric tons (2482 tons) of low-enriched UFg product and 15,270 metric tons
(16,832 tons) of depleted UF¢ material each year.

The subsections below discuss operations in detail, including receipt of UF feed material,
generation of UFg product, shipping UFg product, generation rate of depleted UF tails, and
supporting production process systems.

Receiving UF; Feed Material

The natural feed material would be shipped to the proposed EREF in standard Type 48Y
cylinders. This cylinder is a U.S. Department of Transportation-approved container for
transporting Type A material (DOE, 1999a). The radioactive materials transported in this
container are subject to 10 CFR Part 71 and 49 CFR Parts 171 to 173 shipping regulations.
These regulations include requirements for an internal pressure test without leakage, free drop
test without loss or dispersal of UFg, and thermal test requirements without rupture of the
containment system. In addition, shipments would be required to have fissile controls. A fully
loaded Type 48Y cylinder contains approximately 12 metric tons (14 tons) of material and is
shipped one per truck (DOE, 1999b). After receipt and inspection, the cylinder could be stored
until needed or connected to the gas centrifuge cascade at one of several feed stations
discussed in the next section. Once installed in the feed station, the transport cylinders would
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be heated to sublime the solid UFs into a gas that would be fed to the gas centrifuge enrichment
cascade.

AES anticipates receiving feed cylinders at the proposed EREF from U.S. and foreign origins.
In the United States, the UFg production facility is located in Metropolis, lllinois. The proposed
EREF would receive feed cylinders from foreign UF¢ production facilities through ports in
Baltimore, Maryland; and Portsmouth, Virginia; as well as from Port Hope, Ontario, Canada.

After each feed cylinder has been emptied, it would be inspected and processed for reuse. The
proposed EREF would have the capability to provide for internal cleaning or decontamination of
the cylinders in the Blending, Sampling, and Preparation Building. This capability is intended for
preparation of the 30B enriched product cylinders, but could be used for empty feed cylinders if
necessary (AES, 2010a). The empty Type 48Y feed cylinders would be used as tails cylinders
to store depleted UF¢ material on the Cylinder Storage Pads or would be returned to the
supplier (empty feed cylinder with a “heel”).

Producing Enriched UF¢ Product

The enrichment process would begin with sublimation of the solid UF; into the gas phase and
purification of the gaseous UFs. The UFg would then be routed through the centrifuge cascades
where enriched and depleted streams would be created, as discussed in Section 2.1.2. The
enriched product stream and the depleted waste stream would exit the cascades separately and
would be desublimed (solidified) in their respective systems. These four major elements of the
enrichment process would occur in the following systems contained in the SBMs (AES, 2010b):

* UF¢ Feed System

Cascade System

» Product Take-off System

Tails Take-off System

In the UF¢ Feed System, feed cylinders would be loaded into Solid Feed Stations, vented for
removal of light gases, primarily air and hydrogen fluoride (HF), and heated to sublime the UFs.
The light gases and UFs gas generated during feed purification would be routed to the Feed
Purification Subsystem where the UFg would be desublimed in cold traps and the HF would be
captured in chemical traps. The UFs would be then sublimed again and routed into the cascade
system.

After sublimation and purification, the UFs would be routed through the centrifuge cascades in
the Cascade System. As discussed in Section 2.1.2, each centrifuge has a thin-walled, vertical,
cylindrically shaped rotor that spins around a central post within an outer casing. Feed, product,
and tails streams would enter and leave the centrifuge through the central post. Control valves,
restrictor orifices, and controllers would provide uniform flow of product and tails.

Depleted UF¢ exiting the cascades would be transported from the high vacuum of the centrifuge
for desublimation into Type 48Y tails cylinders at subatmospheric pressure. This process would
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occur in the Tails Take-off System. The primary equipment in this system includes vacuum
pumps and the Tails Low Temperature Take-off Stations (LTTS). Chilled air would flow over
cylinders in the Tails LTTS to effect the desublimation. Filling of the Type 48Y cylinders would
be monitored with a load cell system, and filled cylinders would be transferred outdoors to the
Full Tails Cylinder Storage Pad.

In the Product Take-off System, enriched UF¢ from the cascades — low-enriched product
between 3 and 5 percent by weight of the uranium-235 isotope — would be desublimed into Type
30B product cylinders. The Product Take-off System consists of vacuum pumps, product LTTS,
UF¢ cold traps, and vacuum pump/chemical trap sets. The pumps would transport the UFg from
the cascades to the Product LTTS at subatmospheric pressure. The heat of desublimation of
the UFs would be removed by cooling air routed through the LTTS. The product stream
normally would contain small amounts of light gases that may have passed through the
centrifuges. Therefore, a UF¢ cold trap and vacuum pump/trap set would be provided to vent
these gases from the Type 30B product cylinder. Any UF¢ captured in the cold trap is
periodically transferred to another product cylinder for use as product or blending stock. Filling
of the product cylinders would be monitored with a load cell system, and filled cylinders would
be transferred to the Product Liquid Sampling System for sampling.

Blending stock would be used in the Product Blending System, which would be used to produce
enrichment levels other than those produced in any given Cascade Hall. The system would
contain donor stations for two donor cylinders of different assays and a receiver station.
Operation of the donor and receiver stations would be similar to that for the Solid Feed Stations
and the LTTS, respectively. The Product Liquid Sampling System would use autoclaves to
liquefy the UFg in Type 30B product cylinders. Samples would be extracted from each cylinder
to verify the product assay level (weight percent uranium-235).

Supporting functions of the enrichment process would include sample analysis, equipment
decontamination and rebuild, liquid effluent treatment, and solid waste management. All gas-
phase processes would be conducted at subatmospheric pressures to mitigate hazards, should
a break in the process lines or equipment occur.

Shipping Enriched Product

Enriched UFs product would be shipped in a Type 30B cylinder, which is 76 centimeters

(30 inches) in diameter and 206 centimeters (81 inches) long and holds a maximum of

2.3 metric tons (2.5 tons) of 5-percent enriched ?**UF¢. Figure 2-7 shows Type 30B enriched
product cylinders and overpacks loaded for transport. At full production, the proposed EREF
would produce approximately 1032 enriched product cylinders annually for shipment to
customers. Potential customers are fuel fabrication facilities in Richland, Washington;
Columbia, South Carolina; Wilmington, North Carolina; and overseas through ports at
Portsmouth, Virginia, and Baltimore, Maryland.

Depleted UFs Generation

During operation of the proposed EREF, the production of depleted UFs material would increase
from 1909 metric tons (2105 tons) per year during initial production to 15,267 metric tons
(16,830 tons) per year during peak production. This material would fill between 153 and
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Figure 2-7 Truck Loaded with Five 30B Enriched Product Cylinders
Loaded for Transport in Their Protective Overpacks
(DOE, undated b)

1222 Type 48Y cylinders per year. Table 2-2 shows the potential maximum expected quantity
of cylinders that would be filled with depleted UFs material each year during the anticipated life
of the proposed EREF. The values presented reflect the sequential startup and shutdown of the
cascades.

Production Process Support Systems

Enriched UFg would be the primary product of the proposed EREF. Production of enriched UFg
would require the safe operation of multiple plant support systems to ensure the safe operation
of the proposed facility. The supporting process systems required for the safe and efficient
production of enriched UF¢ product would include the following (AES, 2010b):

» Gaseous Effluent Ventilation Systems (GEVSs)

» Liquid Effluent Collection and Treatment System

+ Centrifuge Test and Postmortem Facilities Exhaust Filtration System

+ Solid Waste Collection System

+ Decontamination System

Gaseous Effluent Ventilation Systems

Gaseous effluent ventilation systems for each SBM and for the Technical Services Building
would be designed to collect the potentially contaminated gaseous effluent streams in the plant
and treat them before discharge to the atmosphere. Each system would route these streams
through a filter system prior to exhausting out a vent stack, which would contain a continuous
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Table 2-2 Depleted UF¢ Tails Generation®

Years Annual Number Cumulative
(number after of 48Y Tails Number of 48Y
license is issued) Cylinders Tails Cylinders
1 0 0
2 0 0
3 153 153
4 306 459
5 459 918
6 611 1529
7 764 2293
8 917 3210
9 1069 4279
10 to 23 1222 5501 to 21,387
24 1069 22,456
25 917 23,373
26 764 24,137
27 611 24,748
28 459 25,207
29 306 25,513
30 166 25,679
31 26 25,705
32 13 25,718

@ Note that the tails generation provided by AES is conservative
in that it provides a maximum number of tails cylinders that
could be produced over the lifetime of the proposed EREF. It is
based on a 30-year production life with appropriate ramp-
up/ramp-down in capacity rather than an actual 30-year license
period which includes the time necessary to first construct the
proposed facility. In reality, AES would not be producing
additional tails cylinders beyond 30 years after a license is
issued and may start the ramp-down sooner than 24 years after
the license is issued.

Source: AES, 2010b.

2-19



-_—
QOWONOOOOOAPRWN -~

ABADBDADDDDPDDRADRMNOOWWWWWWWWNNNDNDNDNNNNN_2=2 222 A
NO O PR WN_2AO0OOCOONOODAPRWN_2AOOONOODAPRWN_AOOONOOOAOPRWN -

monitor to measure radioactivity level (alpha) and HF levels. The GEVS for SBM 1 would also
serve the Blending, Sampling, and Preparation Building.

Each gaseous effluent vent system would transport potentially contaminated gases through a
subatmospheric duct network to a set of redundant filters (a pre-filter, a high-efficiency
particulate air [HEPA] filter, an activated carbon filter impregnated with potassium carbonate,
and another HEPA filter) and fans. The cleaned gases would be discharged to the atmosphere
via rooftop stacks. The fan would maintain an almost constant subatmospheric pressure in front
of the filter section by means of a differential pressure controller.

Liquid Effluent Systems

The Liquid Effluent Collection and Treatment System would collect potentially contaminated
liquid effluents generated in a variety of plant operations and processes. These liquid effluents
would be collected and stored in tanks prior to processing. The effluent input streams would
include hydrolyzed UF;, degreaser water, citric acid, floor wash water, and miscellaneous
effluent. The contaminated liquids would be processed for uranium removal through several
precipitation units, filtration units, microfiltration units, and evaporation units. The final step
would use an evaporation process that discharges clean steam to the atmosphere. Any
resulting solid waste would be shipped offsite for disposal at an approved facility.

Centrifuge Test and Postmortem Facilities Exhaust Filtration System

The Centrifuge Test and Postmortem Facilities Exhaust Filtration System would exhaust
potentially hazardous contaminants from the Centrifuge Test and Postmortem Facilities. The
system would also ensure the Centrifuge Postmortem Facility is maintained at a negative
pressure with respect to adjacent areas.

The ductwork would be connected to a one-filter station and would exhaust through a fan. The
filter station and fan would be able to handle 100 percent of the effluent exhaust. Activities that
require the Centrifuge Test and Postmortem Facilities Exhaust Filtration System to be
operational would be manually stopped if the system fails or shuts down. After filtration, the
clean gases would be discharged through the monitored exhaust stack on the Centrifuge
Assembly Building. The Centrifuge Assembly Building exhaust stack would be monitored for
hydrogen fluoride and alpha radiation.

Solid Waste Collection System

In addition to the depleted UF¢, operation of the proposed EREF would generate other
radioactive and nonradioactive solid wastes. Solid waste would be segregated and processed
based on its classification as wet-solid or dry-solid wastes and segregated into radioactive,
hazardous, or mixed-waste categories. Wet solid waste would include wet trash (waste paper,
packing material, rags, wipes, etc.), oil-recovery sludge, oil filters, miscellaneous oils (such as
cutting machine oils), solvent recovery sludge, and uranic waste precipitate. Dry solid waste
would include trash (combustible and nonmetallic items), activated carbon, activated alumina,
activated sodium fluoride, HEPA filters, scrap metal, laboratory waste, and dryer concentrate.
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Radioactive solid waste would be sent to a licensed low-level radioactive waste disposal facility.
AES is considering options that include shipping its low-level radioactive waste to a treatment
facility in Oak Ridge, Tennessee, and disposal sites near Richland, Washington, and Clive,
Utah. Material that would be classified as mixed waste may also be handled at the Oak Ridge,
Tennessee, and Clive, Utah, facilities. Nonradioactive and nonhazardous wastes — including
office and warehouse trash such as wood, paper, and packing materials; scrap metal and
cutting oil containers; and building ventilation filters — would be sent to a commercial landfill for
disposal. Hazardous wastes would be sent to an appropriately licensed facility for treatment
and disposal.

Decontamination System

The Decontamination System would be designed to remove radioactive contamination from
centrifuges, pipes, instruments, and other potentially contaminated equipment. The system
would contain equipment and processes to disassemble, clean and degrease, decontaminate,
and inspect plant equipment. Scrap and waste material from the decontamination process
would be sent to the Solid Waste Collection System or the Liquid Effluent Collection and
Treatment System for segregation and treatment prior to offsite disposal at a licensed facility.
Exhaust air from the decontamination system area would pass through the gaseous effluent
ventilation systems before discharge to the atmosphere.

2.1.4.3 Decontamination and Decommissioning

The proposed EREF would be licensed to operate for 30 years. At the end of this period, unless
AES files a timely application for license renewal, the proposed EREF would be decontaminated
and decommissioned in accordance with applicable NRC license termination requirements. The
intent of decommissioning is to return the entire proposed EREF site to levels suitable for
unrestricted use in accordance with 10 CFR 20.1402 requirements (AES, 2010a).
Decontamination and decommissioning is projected to take 9 years, beginning in 2032 with
completion expected in 2041. The SBMs would be decommissioned in the first 8 years, and
there would be one additional year for final site surveys and activities (AES, 2010b). SBM 1 is
scheduled to be the first to operate and would be the first to undergo decontamination and
decommissioning. Decontamination and decommissioning of the other SBMs would follow in
turn. SBM 4 would be the last module to operate and to be decommissioned. The remaining
plant systems and buildings would be decommissioned after final shutdown of SBM 4

(AES, 2010b). All proprietary equipment and radiologically contaminated components would be
removed, decontaminated, and shipped to a licensed disposal facility. The buildings, structures,
and selected support systems would be cleaned and released for unrestricted use.

Decontamination and decommissioning of the proposed EREF would be funded in accordance
with the Decommissioning Funding Plan (DFP) for the proposed EREF (AES, 2010b). The
DFP, prepared by AES in accordance with 10 CFR 70.25(a) and the guidance in NUREG-1757
(NRC, 2006), would provide information required by 10 CFR 70.25(e) regarding AES’s plans for
funding the decommissioning of the proposed EREF and the disposal of depleted uranium tails
generated as a result of plant operations. Funding would be provided by AES by means of a
Letter of Credit in accordance with NRC regulations in 10 CFR Part 70 and guidance in
NUREG-1757 (NRC, 2006).
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Decontamination and decommissioning activities for the proposed EREF are anticipated to
occur more than 20 years in the future, and therefore only a general description of the activities
that would be conducted can be developed at this time for the EIS. The proposed facility would
follow NRC decommissioning requirements in 10 CFR 70.38.

Decommissioning of a facility such as the proposed EREF would generally include the following
activities:

+ installation of decontamination facilities

» purging of process systems and equipment

« dismantling and removal of facilities and equipment

« decontamination and destruction of confidential materials

» decontamination of equipment, facilities, and structures

« survey and spot decontamination of outdoor areas

+ removal and sale of any salvaged materials

» removal and disposal of wastes

« management and disposal of depleted uranium

» final radiation survey to confirm that the release criteria have been met

At the end of the useful life of each SBM, the enrichment process equipment would be shut
down and UFs removed to the fullest extent possible by normal process operation. This would
be followed by evacuation and purging with nitrogen. The shutdown and purging portion of the

decommissioning process would take approximately 3 months for each cascade.

Decontamination Facilities

New decontamination facilities would be constructed in existing site buildings such as the
Centrifuge Assembly Building prior to shutdown of SBM 1. The decontamination facilities would
provide specialized handling of the thousands of centrifuges along with the UFs vacuum pumps
and valves.

Contaminated plant components would be cut up or dismantled and then processed through the
decontamination facilities. Contamination of site structures would be limited to areas in the
Separations Building Modules and Technical Services Building, and would be maintained at low
levels throughout plant operation by regular surveys and cleaning. The use of special sealing
and protective coatings on porous and other surfaces that might become radioactively
contaminated during operation would simplify the decontamination process, and the use of
standard good-housekeeping practices during operation of the proposed facility would ensure
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that final decontamination of these areas would require minimal removal of surface concrete or
other structural material.

Dismantling the Facility

Dismantling would require cutting and disconnecting all components requiring removal. The
activities would be simple but very labor-intensive and would generally require the use of
protective clothing. The work process would be optimized through consideration of the following
measures:

* minimizing the spread of contamination and the need for protective clothing

« balancing the number of cutting and removal operations with the resultant decontamination
and disposal requirements

« optimizing the rate of dismantling with the rate of decontamination facility throughput

« providing storage and laydown space as required for effective workflow, criticality, safety,
security, etc.

» balancing the cost of decontamination and salvage with the cost of disposal

To avoid laydown space and contamination problems, dismantling would proceed generally no
faster than the downstream decontamination process.

Items to be removed from the facilities would be categorized as potentially reusable equipment,
recoverable scrap, and wastes. However, operating equipment would not be assumed to have
reuse value after 30 years of operation. Wastes would also have no salvage value.

A significant amount of scrap aluminum, steel, copper, and other metals would be recovered
during the disassembly of the enrichment equipment. For security and convenience, the
uncontaminated materials would likely be shredded or smelted to standard ingots and, if
possible, sold at market price. The contaminated materials would be disposed of as low-level
radioactive waste.

Prompt decontamination or removal of all materials from the proposed site that would prevent
release of the facility for unrestricted use would be performed. This approach would avoid long-
term storage and monitoring of radiological and hazardous wastes onsite. All of the enrichment
equipment would be removed, and only the building shells and site infrastructure would remain.
All remaining facilities would be decontaminated to levels that would allow for unrestricted use.

Disposal

All wastes produced during decontamination and decommissioning would be collected, handled,
and disposed of in a manner similar to that described for those wastes produced during normal
operation. Wastes would consist of normal industrial trash, nonhazardous chemicals and fluids,
small amounts of hazardous materials, and radioactive wastes. Radioactive wastes would
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consist primarily of crushed centrifuge rotors, trash, and citric cake. Citric cake consists of
uranium and metallic compounds precipitated from citric acid decontamination solutions.

Radioactive wastes would ultimately be disposed of in licensed low-level radioactive waste
disposal facilities. Hazardous wastes would be disposed of in licensed hazardous waste
disposal facilities. Nonhazardous and nonradioactive wastes would be disposed of in a manner
consistent with good industrial practice and in accordance with applicable regulations. A
complete estimate of the wastes and effluent to be produced during decommissioning would be
provided in the Decommissioning Plan that AES would submit prior to the start of the

decommissioning.

Final Radiation Survey

A final radiation survey would verify complete decontamination of the proposed EREF prior to
allowing the proposed site to be released for unrestricted use. The evaluation of the final
radiation survey would be based in part on an initial radiation survey performed prior to initial
operation. The initial site radiation survey would determine the natural background radiation
levels in the area of the proposed EREF, thereby providing a benchmark for identifying any
increase in radioactivity levels in the area. The final survey would measure radioactivity over
the entire site and compare it to the original benchmark survey. The intensity of the survey
would vary depending on the location (i.e., the buildings, the immediate area around the
buildings, and the remainder of the site). A final radiation survey report would document the
survey procedures and results, and would include, among other things, a map of the survey of
the proposed site, measurement results, and a comparison of the proposed EREF site’s

radiation levels to the surrounding area. The
results would be analyzed to show that they
were below allowable residual radioactivity
limits; otherwise, further decontamination
would be performed.

2.1.5 Depleted Uranium Management

The term “depleted uranium” refers to any
chemical form of uranium (e.g., UFs and
U30s) that contains uranium-235 in
concentrations less than the 0.7 percent
found in natural uranium. As discussed in
Section 2.1.4.2, the uranium enrichment
process would generate a depleted UF;
stream (also called tails). In contrast to the
uranium in the enriched UFs produced by the
enrichment facility, the uranium in the
depleted UF¢ stream would be depleted in
the uranium-235 isotope of uranium. At full
production, the proposed EREF would
generate 15,270 metric tons per year
(16,800 tons per year) of depleted UFs.
Initially, the depleted UFg would be stored in

Waste Classification of Depleted
Uranium

Depleted uranium is different from most low-
level radioactive waste in that it consists mostly
of long-lived isotopes of uranium, with small
quantities of thorium-234 and protactinium-234.
Depleted uranium is source material as defined
in 10 CFR Part 40, and, if treated as a waste, it
falls under the definition of low-level radioactive
waste per 10 CFR 61.2. The Commission
affirmed that depleted uranium is properly
considered a form of low-level radioactive waste
in Louisiana Energy Services, L.P. (National
Enrichment Facility), CLI-05-5, 61 NRC 22
(January 18, 2005). This means that depleted
uranium could be disposed of in a licensed low-
level radioactive waste facility if the licensing
requirements for land disposal of radioactive
waste as indicated in 10 CFR Part 61 are met.

Sources: NRC, 1991, 2005b.
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Type 48Y cylinders on the Full Tails Cylinder Storage Pads (AES, 2010a). Each Type 48Y
cylinder would hold approximately 12.5 metric tons (13.8 tons), which means that at full
production the proposed site would generate approximately 1222 cylinders of depleted UF¢
every year. During the operation of the proposed facility, the plant could generate and store up
to 25,718 cylinders of depleted UFs (AES, 2010a). AES would own the depleted UFs and
maintain the cylinders while they are in storage. Maintenance activities would include periodic
inspections for corrosion, valve leakage, and distortion of the cylinder shape, and touch-up
painting as required. Problem cylinders would be removed from storage and the material
transferred to another storage cylinder. The proposed storage area would be kept neat and free
of debris, and all stormwater or other runoff would be routed to the Cylinder Storage Pad
Stormwater Retention Basins for monitoring and evaporation.

The Defense Nuclear Facilities Safety Board (DNFSB) has reported that long-term storage of
depleted UFg in the UFs form represents a potential chemical hazard if not properly managed
(DNFSB, 1995). For this reason, the strategic management of depleted uranium includes the
conversion of depleted UF¢ stock to a more stable uranium oxide (e.g., triuranium octaoxide
[U30g]) form for long-term management (OECD, 2001). Also, the DOE evaluated multiple
disposition options for depleted UF¢ and agreed that conversion to U3;Og was preferable for long-
term storage and disposal of the depleted uranium in its oxide form, due to the chemical stability
of U30g (DOE, 2000). Therefore, the disposal option considered in the EIS is the conversion of
the depleted UF¢ to U304 at either a DOE-owned or commercial conversion facility followed by
disposal as U3;Og. Direct disposal of depleted UFg was ruled out because of its chemical
reactivity (DOE, 1999b).

2.1.5.1 Conversion of Depleted UF;

AES has requested the DOE to accept all depleted UF¢ generated at the proposed EREF for
conversion to the oxide form for disposal (AES, 2010a). This plan is based on Section 3113 of
the 1996 USEC Privatization Act, 42 U.S.C. 2297h-11, which states the DOE “shall accept

for disposal low-level radioactive waste, including depleted uranium if it were ultimately
determined to be low-level radioactive waste, generated by ... any person licensed by the
Nuclear Regulatory Commission to operate a uranium enrichment facility under section 53, 63,
and 193 of the Atomic Energy Act of 1954 (42 U.S.C. 2073, 2093, and 2243).” On January 18,
2005, the Commission issued its ruling that depleted uranium is considered a form of low-level
radioactive waste (NRC, 2005a). The Commission also stated that, pursuant to Section 3113 of
the USEC Privatization Act, disposal at a DOE facility represents a “plausible strategy” for the
disposition of depleted uranium tails (NRC, 2005a).

DOE has constructed two conversion plants to convert the depleted UFg now in storage at
Portsmouth, Ohio, and Paducah, Kentucky, to U3;Os and hydrofluoric acid. Both plants are
currently undergoing operational tests. The Portsmouth plant is expected to go into full
operation in summer 2011, and the Paducah plant by early fall of 2011 (Sparks, 2011). AES
would transport the depleted UF¢ generated by the proposed EREF to either of these new
facilities and pay DOE to convert and dispose of the material. The proposed EREF would
generate approximately 321,235 metric tons (354,101 tons) in total over its operating lifetime
(AES, 2010a). The depleted UF¢ would be processed in a DOE-operated conversion facility and
then shipped offsite for disposal.
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Depleted UFs Conversion Process

Depleted UF6 conversion is a continuous process in which depleted UF6 is vaporized and
converted to U308 by reaction with steam and hydrogen in a fluidized-bed conversion unit.
The hydrogen is generated using anhydrous ammonia, although an option of using natural
gas is being investigated. Nitrogen is also used as an inert purging gas and is released to the
atmosphere through the building stack as part of the clean off-gas stream. The depleted
U308 powder is collected and packaged for disposition. The process equipment would be
arranged in parallel lines. Each line would consist of two autoclaves, two conversion units, a
hydrofiluoric acid recovery system, and process off-gas scrubbers. The Paducah facility would
have four parallel conversion lines. Equipment would also be installed to collect the
hydrofluoric acid co-product and process it into any combination of several marketable
products. A backup hydrofluoric acid neutralization system would be provided to convert up to
100 percent of the hydrofiuoric acid to calcium fluoride for storage and/or sale in the future, if
necessary.

Source: DOE, 2004a,b.

In addition to the DOE disposition option for depleted UF;, one or more NRC-licensed
commercial depleted UF¢ conversion facilities may become available during the proposed
EREF’s operational lifetime. One commercial entity (International Isotopes, Inc.) submitted a
license application (International Isotopes, 2009) on December 31, 2009, to construct and
operate a new depleted UFg “de-conversion” facility in Hobbs, New Mexico.

The NRC staff is currently reviewing this application (NRC, 2010b). Although International
Isotopes calls its process “de-conversion,” it is similar to DOE’s conversion process. If a
commercial facility performs the conversion to U;Og, DOE is still obligated to accept the U304
for disposal if requested by AES, per Section 3113 of the USEC Privatization Act.

2.1.5.2 Disposal of Depleted Uranium

The Commission has stated that depleted uranium in any form (e.g., UFs, U30g) is considered a
form of low-level radioactive waste (NRC, 2005a). However, the chemical reactivity of depleted
UF¢ precludes it from being a stable waste form, and thus makes it unsuitable for direct disposal
without conversion (DOE, 1999b). As discussed in Section 2.1.5.1, AES has requested the
DOE to accept all depleted UFs generated at the proposed EREF for conversion to the oxide
form for disposal (AES, 2010a). After conversion of depleted uranium tails (depleted UFg) to
U;0s, disposal of this U3;0g at a commercial low-level waste disposal facility would be a viable
option if the disposal facility meets the requirements of 10 CFR Part 61.

2.2 No-Action Alternative
Under this alternative, AES would not construct, operate, and decommission the proposed
EREF in Bonneville County, Idaho. Under the no-action alternative, the NRC assumes that the

preconstruction activities that have been approved by exemption and are described in
Section 2.1.4.1 will take place.
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Under the no-action alternative, the uranium fuel fabrication facilities in the United States would
continue to obtain low-enriched uranium from the currently available sources or potential new
sources. As described in Section 1.3.1, the two currently available domestic sources of low-
enriched uranium available to fuel fabricators are the Paducah Gaseous Diffusion Plant (PGDP)
and the URENCO USA facility. Foreign enrichment sources are currently supplying as much as
85 percent of U.S. nuclear power plants’ demand.

The Megatons to Megawatts Program will expire by 2013, potentially eliminating downblending

as a source of low-enriched uranium (LEU) (DOE, 2010). The PGDP, which opened in 1952, |
uses gaseous diffusion technology, a process that is more energy intensive than newer
technologies such as gas centrifuge. The NRC has already granted licenses to two commercial
entities to construct and operate gas centrifuge enrichment facilities: the Louisiana Energy
Services (LES) URENCO USA facility in New Mexico and the USEC American Centrifuge Plant |
(ACP) in Ohio. These two facilities are currently under construction and are designed to

produce 3 million and 3.5 million SWUs per year, respectively, when complete and generating at
full licensed capacity. However, the URENCO USA facility, while currently operating, is still

under construction and is not expected to reach half of its currently licensed annual capacity of

3 million SWUs until August 2011, and LES has yet to submit an application to the NRC for a
potential expansion from 3 million to 5.9 million SWUs per year. In addition, the NRC is

currently reviewing an application from GE-Hitachi Global Laser Enrichment, LLC to construct

and operate the Global Laser Enrichment (GLE) Facility, a proposed laser-based enrichment
facility that would be located in North Carolina. If the GLE Facility is licensed and constructed, it
would produce enriched uranium with annual production levels of up to 6 million SWU annually.

If the three facilities begin operations, this would represent a more efficient and less costly

means of producing low-enriched uranium than the current gaseous diffusion technology at the
PGDP.

2.3 Alternatives Considered but Eliminated

As required by NEPA and NRC regulations, the NRC staff has considered alternatives to the
proposed action of construction, operation, and decommissioning of the proposed EREF. The
range of alternatives to the proposed action was determined by considering the underlying
purpose and need for the proposed action. Specifically, the range of alternatives was
determined by considering other ways to provide enriched uranium to fulfill electricity generation
requirements and provide reliable and economic domestic supplies of enriched uranium for
national energy security. This analysis led to the following set of alternatives:

+ alternative sites other than the proposed Bonneville County site

+ alternative sources of LEU

« alternative technologies available for uranium enrichment

These alternatives were considered but eliminated from further analysis based on economic,
environmental, national security, or technological maturity factors. The following sections

discuss these alternatives and the reasons NRC staff eliminated them from further
consideration.
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2.3.1 Alternative Sites

This section discusses AES’s site-selection process and site selection criteria, and identifies the
alternative sites for the proposed AES uranium enrichment facility (including the proposed
EREF site in Bonneville County, Idaho). AES used a structured four-step approach to select a
preferred site within the United States that met technical, environmental, safety, and business
requirements (AES, 2010a):

Identify potential regions and sites,

Screen candidate sites (Phase I),

Evaluate sites passing Phase | criteria (Phase Il), and
Identify a preferred site.

o~

The primary objectives of environmental acceptability, meeting technical requirements, and
providing operational efficiencies were adhered to by AES throughout the screening process.
Many environmental impacts can be avoided or significantly reduced through proper site
selection.

The NRC staff reviewed the AES site-selection process to determine if a site considered by AES
was obviously superior to the proposed EREF site in Bonneville County, Idaho (NRC, 2002).
The NRC staff determined that the process used by AES was rational and objective, and that
the results were reasonable. None of the candidate sites was obviously superior to the AES
preferred site in Bonneville County, ldaho.

2.3.1.1 Identification of Regions and Sites

Four criteria were used for the identification of suitable regions in which to site a proposed
uranium enrichment facility:

1. Peak ground acceleration (PGA). Consideration of PGA is necessary due to centrifuge
sensitivity to vibration; U.S. Geological Survey (USGS) general seismic hazard maps were
reviewed to identify areas with a PGA less than 0.09g.

2. Tornado frequency. Construction of facilities designed to withstand tornado wind speeds
greater than 257 kilometers per hour (160 miles per hour; probability of 10 per year) was
considered to be cost-prohibitive to meeting design standards and safety and operational
requirements.

3. Hurricane frequency. Areas were identified where hurricanes with wind speeds no greater
than 154 kilometers per hour (96 miles per hour) were likely to occur in order to meet design
standards and safety and operational requirements.

4. Severe winter weather. Evaluated because of their potential impact on maintaining
operations, weather and road closure data were reviewed in order to avoid areas with a high
potential for road closures caused by severe winter weather.

Areas of the United States that were clearly to be avoided because of seismic or weather
concerns were excluded from further consideration. Those regions that were marginal were
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retained. Figure 2-8 shows the regions of the United States that were found to meet the initial
four criteria. Suitable sites were identified within the retained areas with assistance from local
elected officials and economic development organizations.

2.3.1.2 Screen Candidate Sites (Phase )

Following application of the initial criteria, the 44 sites as identified in Table 2-3 were considered
in the next site selection step. Phase | screening consisted of evaluation of the candidate sites
against 11 criteria. Professional judgment was used by AES staff to assign a passing or failing
grade to each criterion. Sites were not considered further if they failed any one criterion. The
criteria used were: (1) Seismic History, (2) Geology, (3) Facility/Site (site size relative to facility
footprint), (4) Redundant Electrical Power Supply, (5) Flooding Potential, (6) Prior Land
Contamination, (7) Availability of Existing Site Data, (8) Threatened and Endangered Species
near or on site, (9) Sensitive Properties (e.g., national parks), (10) Climate and Meteorology,
and (11) Wetlands within the Facility Footprint on the site. Table 2-3 summarizes the results of
the Phase | screening. Based on this screening, 10 of the 44 sites were recommended for
further evaluation. Figure 2-9 shows the locations of these 10 sites.

2.3.1.3 Site Evaluation (Phase Il)

A decision analysis approach known as multi-attribute analysis was used to produce a
consistent, repeatable, and documented evaluation of the 10 candidate sites identified by
Phase | screening. Site rankings were assigned based on 38 criteria spanning the

12 categories and the 3 site selection objectives shown in Figure 2-10. The weighting system
used by AES, as shown in Table 2-4, was assigned to each objective, category, and criterion
and was applied to a score of 1 to 10, which was given to each criterion for a particular site.
Table 2-5 summarizes the features and drawbacks of each site. Figure 2-11 summarizes the
total weighted scores for the candidate sites, with the Bonneville site having the highest score
by a slim margin over the McNeil site.

2.3.1.4 Preferred Site Identification

Forty-four sites in 7 States of 54 potential sites in 9 States were passed on from Step 1 to

Step 2 (Phase |) of the selection process. The Phase | selection process identified 10 candidate
sites (see Figure 2-9) for detailed evaluation in Phase Il. The Phase Il evaluation demonstrated
that all 10 sites would be technically and environmentally suitable locations for AES’s proposed
uranium enrichment facility, with none obviously superior to the others. AES selected the
Bonneville County, Idaho, site as the proposed site for an enrichment plant because this site
has the greatest amount of acreage; readily available water supply; some of the lowest
estimated costs for electric power, labor, and materials; and Bonneville County and the State of
Idaho have shown strong support for the proposed enrichment plant. The second highest rated
site, the McNeil, Idaho, site, has a size that is only one-quarter that of the Bonneville County site
and has a much closer nearest resident that is about 2.0 kilometers (1.25 miles) away vs.

7.6 kilometers (4.75 miles) for the Bonneville County site. With the larger size (which provides a
greater distance to the site boundary from the proposed facility) and greater distance to the
nearest resident, selection of the Bonneville County site would be expected to result in reduced
air, visual, noise, human health, transportation, and potential accident impacts as compared to
those at the McNeil, Idaho, site.
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Table 2-3 Candidate Sites for Phase | Screening

No. County, State Site Result: Basis for Exclusion

1 Bonneville, ID Bonneville Passed: Evaluated in Phase I

2 Bonneville, ID McNeil Passed: Evaluated in Phase Il

3 Power, ID Power County-1 Failed: Sensitive properties

4 Power, ID Power County-2 Failed: Contamination

5 Bingham, ID Blackfoot Failed: Sensitive properties

6 Butte, ID Atomic City Failed: Ownership/transfer

7 Lea, NM ELEA Passed: Evaluated in Phase Il

8 Lea, NM Lea County-1 Failed: Data availability

9 Lea, NM Lea County-2 Failed: Wetlands

10 Lea, NM Lea County-3 Failed: Karst

11 Eddy, NM Seven Rivers Failed: Size, bisected by a public road

12 Eddy, NM Berry Parcel Failed: Liquefaction

13 Eddy, NM Harroun Failed: Liquefaction, karst, electric power,

sensitive properties

14 Eddy, NM Becker Failed: Liquefaction, karst, contamination

15 Eddy, NM WIPP-1 Failed: Ownership/transfer

16 Eddy, NM WIPP-2 Passed: Evaluated in Phase |l

17 Pike, OH Portsmouth Passed: Evaluated in Phase |l

18 Pike, OH Zahn'’s Corner-1 Failed: Size, contamination, wetlands

19 Pike, OH Zahn'’s Corner-2 Failed: Wetlands, contamination

20 Aiken, SC Savannah River Site  Failed: Ownership/transfer, endangered species,
(DOE) wetlands

21 Cherokee, SC Jobe Sand Failed: Size

22 Laurens, SC Copeland Stone Failed: Sensitive properties, wetlands

23 Laurens, SC Fleming Smith Passed: Evaluated in Phase I

25 Greenwood, SC  Solutia Failed: Size

26 Chester, SC L&C Mega Site Failed: Data availability, wetlands

27 Edgefield, SC Gracewood Failed: Wetlands

28 Andrews, TX Grist Passed: Evaluated in Phase |l

29 Andrews, TX Tom Failed: Site characterization data

30 Andrews, TX Parker Failed: Site characterization data
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Table 2-3 Candidate Sites for Phase | Screening (Cont.)

No. County, State Site Result: Basis for Exclusion

31 Andrews, TX Fisher Failed: Site characterization data

32 Andrews, TX WCS-1 Modified: To become part of WCS-2

33 Andrews, TX WCS-2 Passed: Evaluated in Phase I

34 Martin, TX Midland North Failed: Site characterization data

35 Midland, TX Midland South Failed: Data availability

36 Ambherst, VA Ambherst County-1 Failed: Floodplains, wetlands

37 Ambherst, VA Amherst County-2 Failed: Endangered species, sensitive properties
38 Appomattox, VA  Concord Failed: Floodplains, wetlands

39 Carroll, VA Wildwood Passed: Evaluated in Phase |

40 Benton, WA West Richland Failed: Seismic, faults

41 Benton, WA Horn Rapids (DOE)  Passed: Evaluated in Phase I

42 Benton, WA Energy NW-1 (DOE) Failed: Faults, contamination, ownership/transfer
43 Benton, WA Energy NW-2 (DOE) Failed: Contamination, ownership/transfer

44 Benton, WA Highway 240 (DOE) Failed: Seismic, ownership/transfer, sensitive

properties

2.3.2 Alternative Sources of Low-Enriched Uranium

The NRC staff examined three alternatives to fulfill U.S. domestic enrichment needs. These
alternatives were eliminated from further consideration for reasons summarized below.

2.3.2.1 Re-Activate the Portsmouth Gaseous Diffusion Facility at Piketon

In 2001, USEC closed the Portsmouth Gaseous Diffusion Plant (GDP) (in Piketon, Ohio) to
reduce operating costs (DOE, 2003). USEC cited long-term financial benefits, more attractive

power price arrangements, operational flexibility for power adjustments, and a history of reliable

operations as reasons for choosing to continue operations at the Paducah GDP. In a

June 2000 press release, USEC explained that it “clearly could not continue to operate two
production facilities.” (USEC, 2000). Key business factors in USEC’s decision to reduce
operations to a single production plant included long-term and short-term power costs,
operational performance and reliability, design and material condition of the plants, risks
associated with meeting customer orders on time, and other factors relating to assay levels,
financial results, and new technology issues (USEC, 2000).

The NRC staff does not believe that there has been any significant change in the factors that
were considered by USEC in its decision to cease uranium enrichment at the Portsmouth GDP.
In addition, the gaseous diffusion technology is substantially more energy intensive than other
enrichment technologies. The higher energy consumption results in larger indirect impacts,
especially those impacts that are attributable to significantly higher electricity usage (e.g., air
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Figure 2-9 Final 10 Candidate Gas Centrifuge Uranium Enrichment
Facility Site Locations (AES, 2010a)

emissions from coal-fired electricity generation plants) (DOE, 1995). The age of the existing
plant also calls into question its overall reliability. Furthermore, a contract has been awarded to
decommission the plant (DOE, 2010b). Therefore, this proposed alternative was eliminated
from further consideration.

2.3.2.2 Downblending Highly Enriched Uranium

Under this alternative, a domestic uranium enrichment plant would not be constructed to replace
existing production. Instead, an equivalent amount of SWU would be obtained from
downblending highly enriched uranium from either United States or Russian nuclear warheads.
This alternative was eliminated because U.S. reliance on foreign sources of enrichment
services, as an alternative to the proposed action, would not meet the national energy policy
objective of a “viable, competitive, domestic uranium enrichment industry for the foreseeable
future” (DOE, 2000). Also, it does not meet the need for a reliable source of enriched uranium,
as discussed in Section 1.3. Furthermore, as discussed in Section 1.3.1, the Megatons to
Megawatts Program downblending agreement is set to expire in 2013.

2.3.2.3 Purchase Low-Enriched Uranium from Foreign Sources

There are several potential sources of enrichment services worldwide. However, U.S. reliance
on foreign sources of enrichment services, as an alternative to the proposed action, would not
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Figure 2-11 Candidate Sites Phase Il Evaluation Results (modified from AES, 2010a)

meet the national energy policy objective of a “viable, competitive, domestic uranium enrichment
industry for the foreseeable future” (DOE, 2000). For this reason, the NRC staff does not
consider this alternative to meet the need for the proposed action, and therefore has eliminated
it from further study.

2.3.3 Alternative Technologies for Enrichment

A number of different processes have been invented for enriching uranium; only three (gaseous
diffusion, gas centrifuge, and laser excitation) are candidates for commercial use, and of those
only the gaseous diffusion and gas centrifuge technologies have been deployed for large-scale
industrial use. Other technologies — namely, electromagnetic isotope separation, liquid thermal
diffusion, and early-generation laser enrichment — have proven too costly to operate or remain
at the research and laboratory developmental scale, or in the case of laser-enrichment have
been superseded by a more advanced technology. All of these technologies are discussed
below.

2.3.3.1 Electromagnetic Isotope Separation Process

Figure 2-12 shows a sketch of the electromagnetic isotope separation process. In this process,
a monoenergetic beam of ions of normal uranium travels between the poles of a magnet. The
magnetic field causes the beam to split into several streams according to the mass of the
isotope. Each isotope has a different radius of curvature and follows a slightly different path.
Collection cups at the ends of the semicircular trajectories catch the homogenous streams.
Because the energy requirements for this process proved very high — in excess of 3000 kilowatt
hours per SWU — and production was very slow (Heilbron et al., 1981), electromagnetic isotope
separation was not considered viable and was removed from further consideration.
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2.3.3.2 Liquid Thermal Diffusion

Figure 2-13 is a diagram of the liquid thermal
diffusion process, which was investigated in the
1940s. Itis based on the concept that a temperature
gradient across a thin layer of liquid or gas causes
thermal diffusion that separates isotopes of differing
masses. When a thin, vertical column is cooled on
one side and heated on the other, thermal
convection currents are generated and the material
flows upward along the heated side and downward
along the cooled side. Under these conditions, the
lighter UFs molecules diffuse toward the warmer
surface and heavier UFg molecules concentrate near
the cooler side. The combination of this thermal
diffusion and the thermal convection currents causes
the lighter uranium-235 molecules to concentrate on
top of the thin column while the heavier uranium-235
goes to the bottom. Taller columns produce better
separation. Eventually, a facility using this process
was designed and constructed at Oak Ridge,
Tennessee, but it was closed after about a year of
operation because of cost and maintenance
concerns (Settle, 2004). Based on high operating
costs and high maintenance requirements, the liquid
thermal diffusion process has been eliminated from
further consideration.

2.3.3.3 Gaseous Diffusion Process

The gaseous diffusion process is based on molecular
effusion, a process that occurs whenever a gas is
separated from a vacuum by a porous barrier. The
gas flows from the high-pressure side to the low-
pressure side. The rate of effusion of a gas through
a porous barrier is inversely proportional to the
square root of its mass. Thus, lighter molecules pass
through the barrier faster than heavier ones.

Figure 2-14 is a diagram of a single gas diffusion

Charged - + .
Plates ..

Electron Gun

Collector

Mass Numbers
of Uranium Isotopes
—_—

BB100904

Figure 2-12 Electromagnetic Isotopic
Separation Process (Milani, 2005)
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Figure 2-13 Liquid Thermal Diffusion
Process (NRC, 2005b)

stage. The gaseous diffusion process consists of thousands of individual stages connected in

series to multiply the separation factor.

Gaseous diffusion is the only enrichment technology in commercial use in the United States, but
it has relatively large resource requirements. The Paducah GDP contains 1760 enrichment
stages and is designed to produce UFg enriched up to 5.5 percent uranium-235. The design
capacity of the Paducah GDP is approximately 8 million SWUSs per year, but it has never
operated at greater than 5.5 million SWUs. Paducah consumes approximately 2200 kilowatt
hours per kilogram of SWU (DOE, 2000). DOE anticipates “the inevitable cessation of all
domestic gaseous diffusion enrichment operations” due to the higher cost of aging diffusion
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facilities (DOE, 2001). Therefore, the gas diffusion
process has been eliminated from further
consideration.

= Enriched
2 Steam

2.3.3.4 Atomic Vapor Laser Isotope Separation

The Atomic Vapor Laser Isotope Separation
(AVLIS) process, shown in Figure 2-15, is based on

the circumstance that different isotopes of the same : et

element, though chemically identical, have different

electronic energies and absorb different Figure 2-14 Gaseous Diffusion Stage
wavelengths of laser light. The isotopes of most (NRC, 2009a)

elements can be separated by a laser-based
process if they can be efficiently vaporized into

individual atoms or molecules. In AVLIS, uranium AVLIS Process brogasg | 2SEY System

metal is vaporized, and the vapor stream is illuminated ‘EL'C'ES{‘?W

with a laser light of a specific wavelength that is < Tailings
absorbed only by uranium-235. The laser selectively B0 m w'm:;se,
adds enough energy to ionize or remove an electron AN

from uranium-235 atoms, while leaving the other Laser fapertiow —

Collector Vapor

isotopes unaffected. The ionized uranium-235 atoms
are then collected on negatively charged surfaces
inside the separator unit. The collected material
(enriched product) is condensed as a liquid on the
charged surfaces and then drains to a caster where it
solidifies as metal nuggets.

9y
29y Vaporizer
Tonized 20

@00

Figure 2-15 Atomic Vapor Laser
Isotope Separation Process
(Hargrove, 2000)

The high separation factor in AVLIS means fewer stages to achieve a given enrichment, lower
energy consumption, and smaller waste volume. However, budget constraints compelled USEC
to discontinue development of the U.S. AVLIS program in 1999 (USEC, 1999). Because
development of the AVLIS process was not continued, and the technology has been
superseded by a more advanced laser-based technology discussed in Section 2.3.3.6, AVLIS
has been eliminated from further consideration.

2.3.3.5 Molecular Laser Isotope Separation

Like AVLIS, the Molecular Laser Isotope Separation (MLIS) process uses a tuned laser to excite
uranium-235 molecules in the UF; feed gas. A second laser then dissociates excited molecules
into UF5 and free fluorine atoms. The enriched UF5 then precipitates and is filtered as a powder
from the feed gas. Each stage of enrichment requires conversion of enriched UF5 back to UFs.
The advantages of MLIS include low power consumption and the use of UFg as a process gas.
However, it is less efficient and up to four times more energy intensive than AVLIS. Therefore,
all countries except Japan have discontinued development of MLIS. Because development of
the MLIS process was not continued and the technology has been superseded by the more
advanced laser-based technology discussed in Section 2.3.3.6, MLIS has been eliminated from
further consideration.
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2.3.3.6 Separation of Isotopes by Laser Excitation

The separation of isotopes by laser excitation (SILEX) process is a third-generation laser-based
technology for enriching natural uranium. The SILEX technology, developed by Silex Systems
Ltd., in partnership with GE-Hitachi Global Laser Enrichment, LLC (GLE) (and formerly, USEC),
is similar to the two earlier laser-excitation technologies, MLIS and AVLIS, discussed in above in
Sections 2.3.3.4 and 2.3.3.5, respectively (USEC, 2003; GLE, 2008). All three laser-based
processes isolate uranium-235 by optical rather than mechanical means. The SILEX laser-
based technology has several advantages over the conventional technologies of gas diffusion
and gas centrifuge, including lower capital costs, lower operating costs, simpler and more
versatile deployment, more flexibility in product enrichment, smaller facility footprint for
comparable enrichment capacity, and reduced environmental impacts.

In laser excitation enrichment, UFg vapor is illuminated with a tuned laser of a specific
wavelength that is absorbed only by uranium-235 atoms while leaving other isotopes
unaffected. The stream then passes through an electromagnetic field to separate the ionized
uranium-235 atoms from other uranium isotopes.

The SILEX technology is the world’s only third-generation laser-based enrichment technology.
(GLE, 2008). In a 2006 agreement with Silex Systems, General Electric (GE) acquired “the
exclusive rights to complete the process development and commercial deployment of Silex’s
enrichment technology” (GE, 2006). GLE has submitted an application to the NRC for a
proposed facility in Wilmington, North Carolina, that would be the first enrichment facility to
employ the SILEX technology. This application is currently under NRC review (NRC, 2009b),
and a Draft EIS was published for public comment (NRC, 2010c).

It is possible at some point in the future that after successfully obtaining a license and
designing, constructing, and deploying its first SILEX-based enrichment facility, GLE could
decide to license the technology to other companies. However, such a possibility is merely
speculative at this time because the first full-scale commercial facility has yet to be licensed,
constructed, or operated. At present, only GLE has the rights to the SILEX technology, and
thus only GLE has the ability to design and build a facility using the technology. Therefore,
because this alternative is not available for use by AES for the proposed EREF, it has been
eliminated from further consideration.

24 Summary and Comparison of Predicted Environmental Impacts

Chapter 4 of this EIS presents a detailed evaluation of the environmental impacts of the
proposed action and the no-action alternative. Table 2-6 summarizes and compares these
environmental impacts. A common element between the two alternatives is the occurrence of
preconstruction activities. It is assumed that preconstruction activities take place under both
alternatives and, therefore, the impacts associated with preconstruction activities take place
regardless of which alternative is selected. As a result, the comparison of alternatives
presented in Table 2-6 is intended primarily to highlight the differences between the two
alternatives after preconstruction activities have occurred.
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A standard of significance has been established for assessing environmental impacts. Based
on the Council on Environmental Quality’s regulations (40 CFR 1508.27), each impact is to be
assigned one of the following three significance levels:

« SMALL. The environmental effects are not detectable or are so minor that they would
neither destabilize nor noticeably alter any important attribute of the resource.

+ MODERATE. The environmental effects are sufficient to noticeably alter but not destabilize
important attributes of the resource.

+ LARGE. The environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.

These impact levels are used in the summary and comparison of alternatives in Table 2-6.
2.5 Staff Recommendation Regarding the Proposed Action

After weighing the impacts of the proposed action and comparing the proposed action and the
no-action alternative, the NRC staff, in accordance with 10 CFR 51.91(d), sets forth its NEPA |
recommendation regarding the proposed action.

The NRC staff recommends that, unless safety issues mandate otherwise, the proposed license |
be issued to AES. In this regard, the NRC staff has concluded that environmental impacts are
generally SMALL, and application of the environmental monitoring program described in

Chapter 6 and the proposed AES mitigation measures discussed in Chapter 5 would eliminate

or substantially lessen any potential adverse environmental impacts associated with the

proposed action.

The NRC staff has concluded that the overall benefits of the proposed EREF outweigh the
environmental disadvantages and costs based on consideration of the following:

» The need for an additional economical domestic source of enrichment services.

+ The environmental impacts from the proposed action are generally SMALL, although they
could be as high as MODERATE for certain aspects of the areas of historic and cultural
resources, visual and scenic resources, ecological resources, and transportation and as
high as LARGE for certain aspects of air quality on a temporary basis.
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3 AFFECTED ENVIRONMENT

This chapter describes the existing regional and local environmental conditions at and near the
site of the proposed AREVA Enrichment Services, LLC (AES) Eagle Rock Enrichment Facility
(EREF) before any preconstruction activities are performed and prior to the proposed action.
After an initial overview of the proposed site location and activities, this chapter presents
information on land use; historic and cultural resources; visual and scenic resources;
climatology, meteorology, and air quality; geology, minerals, and soils; water resources;
ecological resources; noise; transportation; public and occupational health; socioeconomics;
and environmental justice. This information forms the basis for assessing the potential impacts
of the proposed action in Chapter 4.

3.1 Site Location and Description

The proposed EREF site is located in eastern Idaho in Bonneville County, approximately

32 kilometers (20 miles) west of Idaho Falls, Idaho, along US 20 and 117 kilometers (70 miles)
west of the Idaho/Wyoming border (Figure 3-1). ldaho Falls, the closest population center, is
located at the cross-junction of Interstate 15 (I-15) with US 20 and US 26. Approximately

2 kilometers (1 mile) to the west of the proposed EREF property is the Idaho National
Laboratory (INL), a large Federal Government-owned research laboratory that encompasses
230,321 hectares (890 square miles or 569,135 acres).

The proposed EREF property consists of approximately 1700 hectares (4200 acres) to be
purchased by AES from a single landowner. The proposed EREF site would occupy
approximately 186 hectares (460 acres) within this area. An additional 53 hectares (132 acres)
will be disturbed during preconstruction and construction by excavation of underground utilities
and by temporary use for construction facilities, material storage, and parking. The proposed
site and surrounding area within the proposed property boundary consist of rangeland,
nonirrigated seeded pasture, and irrigated cropland. Wheat, barley, and potatoes are grown on
389 hectares (962 acres) of the irrigated land (AES, 2010). Aside from the areas devoted to
crops, the predominant plant type in the area is sagebrush steppe, which is seasonally grazed.

3.2 Land Use

This section describes the land uses in and near the proposed EREF property to be purchased
by AES and the proposed EREF site within that property. This area includes the 186 hectares
(460 acres) that the proposed EREF industrial site itself will occupy, plus an additional

53 hectares (132 acres) that will be temporarily disturbed during preconstruction and
construction. Therefore, this is the area that would be directly affected by preconstruction,
construction, operation, and decommissioning of the proposed EREF.

The following discussion focuses on the region within 8 kilometers (5 miles) of the proposed
EREF site. The proposed EREF site is located in Bonneville County; however, both Jefferson
County to the north and Bingham County to the west are within 8 kilometers (5 miles) of the
proposed EREF site. As a result, land use in all three counties is discussed below. Special
land use classification areas are also discussed.
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3.2.1 Bonneville County and Proposed EREF Property

Bonneville County is located in southeastern Idaho. The largest community in the county is
Idaho Falls, the county seat, with a population of 101,667 as of the 2000 Census. ldaho Falls is
located 32 kilometers (20 miles) east of the proposed EREF site. No other large cities are found
in Bonneville County. Based on the available land use data for the county, the dominant land
use is cultivated crops (17 percent), with undeveloped sagebrush or woodlands being the next
largest land use (14 percent). Less than 3 percent of the land in the county is developed
(USGS, 2009g).

The 1700-hectare (4200-acre) parcel of land to be purchased by AES is bordered on the west
by State-owned land and to the south and east by U.S. Bureau of Land Management (BLM)-
managed lands as shown in Figure 3-2. The BLM land is managed for multiple uses, which
include grazing and hunting (Reynolds, 2010). Also, there is private land to the northeast and
south. To the north and west is the INL, which is a U.S. Department of Energy (DOE) applied
engineering laboratory that covers approximately 2306 square kilometers (890 square miles).
Much of the INL property is an undeveloped sagebrush-steppe environment. Laboratory
complexes are scattered throughout the INL property. The nearest INL complex to the
proposed EREF site is the Materials and Fuels Complex located approximately 18 kilometers
(11 miles) to the west. South of the proposed EREF site is the Hell’s Half Acre National Natural
Landmark (NNL) and Wilderness Study Area (WSA). A lava flow occurred in this location
approximately 4100 years ago. The lava flow covers 57,498 hectares (222 square miles) of the
Idaho desert. (See Section 3.2.4 for more discussion of Hell's Half Acre.) Farming occurs
northeast and southeast of the proposed EREF site. The nearest residence to the proposed
EREF site is 8 kilometers (5 miles) to the east.

Land use within the 1700-hectare (4200-acre) parcel of land to be purchased by AES is
primarily cultivated cropland (43 percent), followed by sagebrush-steppe (36 percent) and
pasture/hay (7 percent), with the remainder being open space and upland grasslands

(14 percent) (USGS, 2009g). A few agricultural buildings are located along US 20 near the
south end of the proposed EREF property. There are no existing rights-of-way (ROWSs) within
the proposed EREF property. The proposed EREF property consists entirely of private land.
Within the proposed property, there is a 16-hectare (40-acre) parcel of land managed by the
BLM. AES has no plans to purchase the BLM parcel (AES, 2010). The 16-hectare parcel is
surrounded by the proposed EREF property. Adjacent to an access road being purchased for
the proposed project are two 6.5-hectare (16-acre) parcels on which the Federal Government
previously held uranium land patents. The uranium leases have been relinquished

(42 U.S. Code (U.S.C.) 2098 Sec. 68b). Some of the land located within the proposed property
was designated as prime farmland by the U.S. Natural Resources Conservation Service
(NRCS). The use of prime farmland is subject to review under the Federal Farmland Protection
Policy Act (FPPA) (see Title 7 of the U.S. Code of Federal Regulations (7 CFR 658.2). Per

7 CFR 658.2 (c)(1)(i), the intent of this Act is to protect prime farmland from other uses as the
result of certain Federal actions. The Act does not apply to Federal permitting or licensing
actions on private lands, such as the potential licensing of the proposed EREF by the NRC. In
May 2010, DOE issued a conditional commitment for a Federal loan guarantee to AES for the
proposed EREF (DOE, 2010a). Issuing a loan guarantee is subject to review under the FPPA
to assess the effect of the project associated with the loan guarantee on prime farmland. DOE
has conducted and submitted the required farmland conversion impact analysis to the NRCS
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(DOE, 2010b). The issuance of the Federal loan guarantee is not a factor in the NRC’s decision
to issue a license.

The proposed EREF property is zoned by Bonneville County as Grazing Zone G-1. The zoning
allows for manufacturing, testing, and storage of materials or products considered to be
hazardous. Areas with this zoning designation are generally large tracts of open land. The
purpose of the zone is to allow for certain uses and activities that should be conducted in
locations removed from densely populated areas of the county. There are no building size or
height restrictions within this zoning designation (Serr, 2009).

3.2.2 Bingham County

Bingham County is located approximately 6 kilometers (4 miles) west of the proposed EREF
site. The county seat of Bingham County is Blackfoot, located 43 kilometers (27 miles) south of
the proposed site. The population of Blackfoot was 10,419 in the 2000 Census. Atomic City,
32 kilometers (20 miles) west of the proposed EREF site, is the nearest community in Bingham
County to the proposed EREF. The population of Atomic City was reported as 25 in the

2000 Census. The portion of the county within 8 kilometers (5 miles) of the proposed EREF site
is zoned natural resources/agricultural (Halstead, 2009). Land use in the county consists
primarily of rangeland (46.8 percent), with agricultural land (31.7 percent) and barren lands
(14.9 percent) being the other main land uses (Bingham County, 2005). The primary
agricultural products from Bingham County in 2002 were wheat and potatoes (USDA, 2002).

3.2.3 Jefferson County

Jefferson County is located directly north of the proposed EREF site The portion of the county
that falls within 8 kilometers (5 miles) of the proposed EREF site is zoned Agricultural Forty
Zone (Ag. 40 Acres) (Jefferson County, 2008). This zone allows for agricultural uses and the
development of residential lots that are minimally 16 hectares (40 acres) in size (Jefferson
County, 2005). Industrial uses are not permitted within this zoning designation. The nearest
town in Jefferson County to the proposed site is Rigby, approximately 42 kilometers (26 miles)
to the northeast. Rigby has a population of 2998 (2000 Census). Land use in Jefferson County
is dominated by undeveloped sagebrush and rangeland (56 percent) and cultivated cropland
and pasture (39 percent), with only minimal development (3 percent) (USGS, 2009g).

3.24 Special Land Use Classification Areas

There are ten special land use areas near the proposed EREF site (Figure 3-2). The closest is
Hell’s Half Acre WSA just south of US 20, approximately 2 kilometers (1 mile) from the
proposed site. A WSA is a BLM management designation for areas that (1) have retained their
naturalness, with the imprint of man’s work substantially unnoticeable; (2) are large (at least
2023 hectares [5000 acres]); and (3) have outstanding opportunities for solitude or for primitive
or unconfined types of recreation in at least parts of the areas. Retaining wilderness
characteristics is achieved by limiting road access and not allowing mineral leasing within a
WSA. The northern portion of the Hell's Half Acre WSA was named a National Natural
Landmark (NNL) in 1973. National Natural Landmarks are chosen by the Secretary of the
Interior to recognize some of the best examples of biological or geological resources in the
nation. National Natural Landmarks are designated by the National Park Service. There are
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three additional NNLs in the region: Big Southern Butte NNL (51 kilometers [32 miles] to the
southwest), North Menan Butte NNL (32 kilometers [20 miles] to the northeast), and Great Rift
NNL (72 kilometers [45 miles] to the southwest). The 750,000-acre Craters of the Moon
National Monument and Preserve is 80 kilometers (50 miles) west of the proposed EREF site; it
is managed by the National Park Service and the BLM. There are two national forests located
northwest of the INL property; these are the Challis National Forest (48 kilometers [30 miles]
northwest) and the Targhee National Forest (48 kilometers [30 miles] north northwest).

The Mud Lake Wildlife Management Area (WMA), located 35 kilometers (22 miles) north of the
proposed site, and Market Lake WMA, located 32 kilometers (20 miles) northeast, are both
managed for hunting by the Idaho Department of Fish and Game (IDFG). Camas National
Wildlife Refuge is 43 kilometers (27 miles) north of the proposed EREF site and is managed by
the U.S. Fish and Wildlife Service (FWS). Fort Hall Indian Reservation is 60 kilometers

(37 miles) south of the proposed EREF site and is the property of the Shoshone-Bannock
Tribes. The reservation was established in 1868 by the Fort Bridger Treaty.

3.3 Historic and Cultural Resources
This section describes the prehistoric and historic background of the area.
3.3.1 Prehistoric

The prehistory of southern Idaho is divided into the Early Prehistoric Period (13,000 B.C. to
5500 B.C.), the Middle Prehistoric Period (5500 B.C. to A.D. 700), and the Late Prehistoric
Period (A.D. 700 to A.D. 1700). The Clovis and Folsom cultures are associated with the Early
Prehistoric Period. These cultures relied on hunting large mammals for survival. The climate
was cooler and wetter than today. Projectile points associated with the Early Prehistoric
Period’s Folsom culture have been found at sites within a mile of the proposed EREF site.
There is evidence of more intensive use of local resources during the Middle Prehistoric Period.
Grinding stones for processing plant food are commonly found on Middle Prehistoric
archaeological sites. Large spear points were used during the Early Prehistoric Period. Smaller
darts from the Middle Prehistoric Period suggest the hunting of smaller game. There were large
climatic fluctuations during the Middle Prehistoric Period. The Late Prehistoric Period is marked
by the introduction of the bow and arrow and the use of pottery. Most evidence suggests that
mobility and hunting remained important parts of the subsistence strategies of the late
prehistoric cultures. Sedentary seasonal farming along major rivers was more prevalent during
the Late Prehistoric Period (INL, 2007).

3.3.2 Protohistoric and Historic Indian Tribes

Three tribal groups are known to have been in the vicinity of the proposed site during the
protohistoric period (A.D. 1700 to 1850). They were the Shoshone, Paiute, and Bannock
(Ringhoff et al., 2008). These groups engaged in seasonal rounds of foraging during which they
exploited various resources. The lifeways of protohistoric tribes were greatly modified after
1700 with the introduction of horses. The increased mobility allowed by the horse expanded the
ranges of these groups and altered many of their customs. These were the same tribes that
were present in the historic period.
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3.3.3 Historic Euro-American

Historic use of the area began in the early 1800s when trappers came into the area to collect
beaver skins. More intensive use of the land began in 1852 with the establishment of Goodale’s
Cutoff in the northern portion of what is now the INL property. The cutoff began as a northern
extension of the Oregon Trail. By 1860, the route began to be used for moving cattle and sheep
from Oregon and Washington to eastern markets. From the 1860s to 1880s, numerous gold
and other precious metal mines began to open in central Idaho, which led to increased traffic on
Goodale’s Cutoff and the creation of numerous other roads and trails through the area.

Ranches were established along the Big Lost River by the 1880s where livestock was raised
and then transported across what would become INL. Populations began to rise steadily with
passage of the Carey Land Act of 1894 and the Desert Reclamation Act of 1902, which set
aside a million acres of public lands for homesteading and provided funds to aid in development
of irrigation systems, respectively (INL, 2007).

By the early 20th century, the town of Powell had been established on the INL property near the
intersection of the Oregon Shortline Railroad (now the Union Pacific Railroad) and the Big Lost
River. The town was located near the current location of INL's Radioactive Waste Management
Complex. Most of the homesteads failed by the 1920s and were abandoned due to a lack of
available water resulting from extensive water use upstream of the INL property for irrigation
(INL, 2007).

3.3.4 Historic and Archaeological Resources in the Vicinity of the Proposed Site

Significant archaeological sites are found in the vicinity surrounding the proposed EREF
property. One of the most important sites found in the region is the Wasden Complex located
approximately 1.6 kilometers (1 mile) from the proposed EREF site. The Wasden Complex is a
series of lava blister caves that contain evidence of human use dating back to at least

10,000 B.C. The complex shows evidence of people hunting mammoth and a type of bison that
is now extinct (INL, 2007). Complexes of this age that have direct evidence of humans hunting
extinct animals are extremely rare. The complex is made up of three distinct sites. The sites
contain evidence of continuous use up to the Historic Period.

The Area of Potential Effect (APE) for the National Historic Preservation Act of 1966 (NHPA)
Section 106 review of the proposed project, as defined by the U.S. Nuclear Regulatory
Commission (NRC), is the 240-hectare (592-acre) portion of the proposed site that would be
directly affected by preconstruction and construction activities. Archaeological surveys have
been undertaken by AES’s archaeological contractor for the proposed project. The contractor
directly examined 381 hectares (941 acres) of the proposed EREF property

(Ringhoff et al., 2008), within which the 240-hectare (592-acre) APE is included. The acreage
surveyed included additional areas for expansion outside the presently proposed construction
and operations areas, which are no longer deemed necessary for the proposed project. An
additional 26 hectares (64 acres) was surveyed in 2009 due to changes in the project design
(Estes and Raley, 2009). This brought the amount of land surveyed for historic and cultural
resources to 407 hectares (1005 acres). The AES surveys identified 13 archaeological sites
and 24 isolated finds within the APE. Isolated finds are isolated occurrences of cultural
resource material that are not associated with subsurface remains and are not considered
archaeological sites. Three of the archaeological sites were prehistoric in age, six were from
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the historic era, and four contained evidence from both the historic and prehistoric periods
(Ringhoff et al., 2008). The prehistoric sites consisted of stone tools or evidence of stone tool
manufacture. The historic sites were primarily historic trash scatters consisting of cans and
glass. None of the isolated finds are considered eligible for listing on the NRHP. On the basis
of the survey results, nine of the sites were recommended not eligible for listing on the National
Register of Historic Places (NRHP). One site, the John Leopard Homestead (MWO004), is
recommended eligible for listing on the NRHP for its potential to provide information on the
practices of historic era farmers in the region. Several other sites of this type have been
previously identified on INL property north of the proposed EREF site (Gilbert, 2010). MWO004
consists of several structural remains including a cistern, privy, and historic dugout house
foundation. AES’s archaeological contractor recommended additional research for three other
sites found during the survey (MW002, MW012, and MWO015). Subsequently, AES’s
archaeological contractor found that these three sites lacked sufficient information to be
considered significant (Ringhoff et al., 2008).

The NRC conducted a file search for the 1700-hectare (4200-acre) parcel. The file search
revealed that the proposed EREF property had not been previously surveyed for the presence
of historic and cultural resources (i.e., prior to AES’s license application); therefore, no
resources were previously known. The file search identified seven previously recorded
archaeological sites within one mile of the proposed EREF. Three of the sites are associated
with the Wasden Complex (10BV30, 10BV31, and 10BV32) and are all eligible for listing on the
NRHP. 10BV30 is known as Owl Cave and contains some of the only known evidence of early
prehistoric peoples in association with extinct mammoth bones. 10BV31 is known as Coyote
Cave and also contains extensive evidence of human use. The final site associated with the
Wasden Complex is 10BV32, which is also a collapsed lava tube. A fourth site (10BV47)
consisted of a fluted spear point and associated materials and is considered eligible for listing
on the NRHP. No information was available for the remaining three sites (10BV83, 10BV84,
and 10BV87).

34 Visual and Scenic Resources
This section describes the visual and scenic resources in the vicinity of the proposed EREF.

The proposed EREF site is on undeveloped land 32 kilometers (20 miles) west of Idaho Falls,
Idaho. The main portion of the proposed facility would be located approximately 3 kilometers
(1.7 miles) north of US 20 (Figure 3-3). The tallest structures at the proposed facility would be
approximately 20 meters (65 feet) high. The area is gently rolling, sagebrush semi-desert, with
some high points (Figure 3-4). The tallest vegetation on the proposed property is sagebrush
that stands approximately 1 meter (3 feet) tall. The highest point in the vicinity of the proposed
project is Kettle Butte, which is located 1.2 kilometers (0.75 mile) east of the proposed EREF
(Figure 3-5). Larger buttes are visible in the distance. The eastern portion of the proposed
EREF site is currently used for agriculture. Single-story agriculture storage structures are
located adjacent to US 20 on the proposed property in the vicinity of the proposed EREF site
(Figure 3-6). The nearest residence is 7.7 kilometers (4.8 miles) east of the proposed site along
UsS 20.
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Figure 3-3 Photo of the Proposed EREF Site Area (AES, 2010)

Figure 3-4 Center of Proposed EREF Site Area Facing South (AES, 2010)
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Figure 3-5 Photo from US 20 Facing North
(Note butte in distance.) (Argonne staff photo)

Figure 3-6 Agricultural Sheds near Proposed EREF Site Area (AES, 2010)
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Figure 3-7 Hell’s Half Acre National Natural Landmark (Argonne staff photo)

The lands immediately surrounding the proposed property to the west, north, and east are
primarily covered in sagebrush semi-desert. The land to the west and north is managed by
BLM and currently used for grazing and multiple use, a BLM land management designation
(Reynolds, 2010). The land to the south of US 20 is a mix of private and BLM-managed land.
Some of the private land to the southeast is under cultivation. Much of the land south of the
proposed site is the remains of a 4000-year-old lava flow, which is managed by the BLM as
Hell's Half Acre WSA (Figure 3-7). See Section 3.2.4 for a description of WSA and NNL.

Another visually sensitive resource in the vicinity of the proposed project is the Wasden
Complex, a significant archaeological complex. See Section 3.3.4 for a discussion of the
Wasden Complex.

BLM has developed a visual resource management (VRM) system to manage the resources
under its control (BLM, 2009b). Even though the BLM’s VRM system is officially applicable only
to BLM land, it does provide a useful tool for generally inventorying and managing visual
resources. The system has two main components. The first is the visual resource inventory
(VRI), which attempts to establish the inherent visual qualities of an area, assess whether the
public has any concerns related to scenic quality for a location, and determine if there are key
observation points for a given location. The inventory characterizes the visual appeal of a
location and is discussed further below. The second component of the system is the VRM
rating, which reflect the management decisions made by the BLM defining how they will
manage the visual resources in a given location. There are four levels of VRM rating,
designated as VRM Classes | to IV, with VRM Class | being the most restrictive and protective
of the visual landscape and IV being the least restrictive. VRM Class | areas are managed to
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preserve their existing visual character. VRM Il areas are managed to retain their existing visual
character; VRM Il areas are managed to partially retain their existing visual character; and
VRM |V areas are those that allow major modification of the existing visual character of the
landscape.

The Hell’s Half Acre WSA has a VRM rating of |, which indicates that the BLM has decided to
manage the area to retain its existing character. Under VRM |, the level of change must not
attract viewer attention. The lands surrounding the WSA and the property to be purchased by
AES are designated as VRM Il by the BLM. They are managed to retain their existing visual
character. Changes in the characteristics of the location should be low and should not attract
the attention of a viewer (BLM, 2009b).

The BLM VRI process involves evaluating the visual landscape to determine the (1) sensitivity
of the location for visual intrusions, (2) scenic qualities of the location, and (3) distance from
which the location would be viewed. Sensitivity refers to the public’s concern or expectation for
scenic quality. Sensitivity is based on the types of users that would view the location

(e.g., recreational users, commuters, or workers), the amount of use, public interest, and
adjacent land uses. Distance considerations are a factor when determining visual resource
inventory values and associated impacts. The proposed EREF site is located within

3 kilometers (2 miles) of US 20, which would place it in the foreground-middleground zone
where visual intrusions are very obvious, as opposed to the distant background where they are
less obvious. Visual intrusions in this zone typically have the greatest apparent contrast
because they are highly visible from key observation points.

Sensitivity is an important factor in the VRI process because it addresses the expectation for
pristine environments. The proposed EREF property is in a relatively undeveloped setting.

US 20 is most heavily used by workers commuting to INL. Other people traveling US 20 include
farmers going to their fields and tourists visiting the Hell’'s Half Acre WSA. The public has not
expressed any opinions indicating a preference for or against maintaining the current visual
situation (see Appendix A). Uses for adjacent land in the immediate vicinity of the proposed
property include farming and the Hell’'s Half Acre WSA. Most of the area surrounding the
proposed EREF site is undeveloped sagebrush semi-desert. Industrial developments are found
on INL, but none of them are visible from the proposed site. Sensitivity to changes in the visual
landscape would be expected to be low for workers and farmers using the area and moderate to
high for those using the Hell’'s Half Acre WSA.

The VRI process measures the scenic quality of an area through application of the scenic
quality rating criteria, which cover landforms, vegetation, water, color, adjacent scenery,
scarcity, and cultural modification. The scenic quality criteria applied to a landscape are
presented in Table 3-1. Examples of how to apply the criteria are presented in Table 3-2. The
landform is rolling desert landscape with large open vistas (Rating 1). The vegetation is
primarily sagebrush semi-desert (Rating 1). No water sources are evident from the proposed
site (Rating 0). The color range in the proposed site area is various hues of green from the
sagebrush environment and the agricultural fields (Rating 1). Adjacent scenery is similar to that
found in the proposed site area and has little influence on the visual quality (Rating 1). Although
the proposed site is adjacent to the unique geologic features associated with Hell's Half Acre
WSA, the land occupied by the proposed project is not unique (Rating 1). Currently, very little
by way of cultural modifications are visible in the proposed site area. Storage sheds,
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Table 3-1 Scenic Quality: Explanation of Rating Criteria

Landform Topography becomes more interesting as it gets steeper, more massive, or
more severely or universally sculptured. Outstanding landforms may be
monumental (e.g., Grand Canyon in Arizona, Sawtooth Mountain Range in
Idaho, Wrangell Mountain Range in Alaska) or exceedingly artistic and subtle
(e.g., certain badlands, pinnacles, arches, and other extraordinary formations).

Vegetation Ratings give primary consideration to the variety of patterns, forms, and textures
created by plant life. They consider short-lived displays when they are known to
be recurring or spectacular. They also consider smaller-scale vegetative
features that add striking and intriguing detail elements to the landscape
(e.g., gnarled or wind-beaten trees and joshua trees).

Water Ratings consider ingredients that add movement or serenity to a scene. The
degree to which water dominates the scene is the primary consideration in
selecting the rating score.

Color Ratings consider the overall color(s) of the basic components of the landscape
(e.g., soil, rock, vegetation) as they appear during seasons or periods of high
use. Key factors to use when rating “color” are variety, contrast, and harmony.

Adjacent Scenery Ratings consider the degree to which scenery outside the unit being rated
enhances the overall impression of the scenery within the rating unit. The
distance from which adjacent scenery influences scenery within the rating unit
normally ranges from zero to 8 kilometers (5 miles), depending on the
characteristics of the topography, vegetative cover, and other such factors. This
criterion is generally applied to units that would normally score very low, but for
which the influence of the adjacent unit would enhance the visual quality and
raise the score.

Scarcity This criterion provides an opportunity to give added importance to one or all of
the scenic features that appear to be relatively unique or rare within one
physiographic region. It also covers cases for which a separate evaluation of
each of the key criteria does not give a true picture of the overall scenic quality
of an area. It is often the case that a number of rather unspectacular elements,
in the proper combination, produce the most pleasing and memorable scenery.
The scarcity criterion can be used to recognize this type of area and give it the
added emphasis it needs.

Cultural Cultural modifications in the landform, water, and vegetation, as well as the

Modifications addition of structures, should be considered. They may detract from the scenery
in the form of a negative intrusion or complement or improve the scenic quality of
a unit. They should be rated accordingly.

Source: BLM, 2007.
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Table 3-2 Scenic Quality Inventory and Evaluation Chart

Key Factors

Rating Criteria and Score

Landform High vertical relief as expressed Steep canyons, mesas, Low rolling hills,
in prominent cliffs, spires, or buttes, cinder cones, and  foothills, or flat valley
massive rock outcrops; or severe drumlins; or interesting bottoms; or few or no
surface variation or highly eroded erosional patterns or interesting landscape
formations, including major variety in the size and features.
badlands or dune systems; or shape of landforms; or 1
detail features dominant and detail features that are
exceptionally striking and interesting but not
intriguing, such as glaciers. dominant or exceptional.
5 3
Vegetation A variety of vegetative types as Some variety of Little or no variety or
expressed in interesting forms, vegetation, but only one contrast in vegetation.
textures, and patterns. or two major types. 1
5 3
Water Clear and clean appearing, still, Flowing, or else still but Absent, or else
or cascading white water, any of  not dominant in the present but not
which is a dominant factor in the  landscape. noticeable.
landscape. 3 0
5
Color Rich color combinations, variety Some intensity or variety ~ Subtle color variations,
or vivid color; or pleasing in colors and contrasts of  contrast, or interest;
contrasts in the soil, rock, the soil, rock, and generally mute tones.
vegetation, water, or snow fields.  vegetation, but not a 1
5 dominant scenic element.
3
Adjacent Adjacent scenery greatly Adjacent scenery Adjacent scenery has
Scenery enhances visual quality. moderately enhances little or no influence on
5 overall visual quality. overall visual quality.
3 0
Scarcity One of a kind; or unusually Distinctive, although Interesting within its
memorable, or very rare within somewhat similar to setting, but fairly
region. Consistent chance for others within the region. common within the
exceptional wildlife or wildflower 3 region.
viewing, etc. 1
5+
Cultural Modifications add favorably to Modifications add little or ~ Modifications add
Modification  visual variety while promoting no visual variety to the variety but are very

visual harmony.
2

area and do not introduce
discordant elements.
0

discordant and
promote strong
disharmony.

-4

Source: BLM, 2007.
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agricultural crops, and US 20 are the only visible cultural modifications (Rating 0). The overall
scenic quality rating is 5. According to the BLM VR criteria, an A or high quality classification is
for a rating of 19 or more. For a rating of 12 to 15, the area is considered a B, and a rating of
11 or less is a C (BLM 2009). The scenic resource inventory rating for the landscape near the
proposed EREF is a C, which means that the proposed EREF site does not contain a high level
of scenic quality.

3.5 Climatology, Meteorology, and Air Quality

This section describes the climatology, meteorology, and air quality of the proposed EREF site
and vicinity.

3.5.1 Climatology
3.5.1.1 Idaho

Idaho lies 480 kilometers (300 miles) east of the Pacific Ocean, but is nevertheless influenced
by maritime air carried east by the prevailing westerly winds. The maritime influence is
strongest in the northern part of the State with wet winters and dry summers. Eastern Idaho’s
climate is more continental in character than the western and northern portions of the State and
is instead characterized as a semiarid steppe with dry winters and wet summers. Temperature
patterns in the State are influenced by latitude and elevation. Precipitation patterns in Idaho are
complex, with most of the moisture coming from the Pacific Ocean. Snowfall is affected by
elevation and moisture availability with major mountain ranges accumulating deep snow in the
winter. Floods occur most often during the spring snowmelt, but there are out-of-season floods.
Fog events are extremely variable in frequency. Windstorms are not uncommon, but Idaho has
no hurricanes and an extremely small incidence of tornadoes. The annual percentage of
possible sunshine ranges from about 50 percent in the north to about 70 percent in the south,
with lower frequencies in the winter and up to near 80 percent during July and August in the
east and north (NCDC, 2009a).

3.5.1.2 Proposed EREF Site

The proposed EREF site lies in the middle of the Eastern Snake River Plain (ESRP), a broad,
flat river valley running southwest to northeast for about 80 kilometers (50 miles). The average
elevation of the valley is about 1524 meters (5000 feet) mean sea level (MSL), and it is
bordered by mountain ranges rising to about 3353 meters (11,000 feet) MSL. The orientations
of the valley and the bordering mountains have a significant impact on the wind flow patterns at
the proposed EREF site. Air masses typically move from west to east and lose their moisture
over the mountains to the west before reaching the ESRP. Thus, rainfall is generally light and
the region is semiarid. The temperature regime is moderate. There is little cloud cover and
generally large diurnal temperature variation (AES, 2010).

3.5.2 EREF Site Meteorology

Four National Weather Service (NWS) stations in the vicinity of the proposed EREF produce
meteorological data that are generally representative of conditions at the proposed EREF site:
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+ Kettle Butte (KET),

* Idaho National Laboratory (MFC),

» Idaho Falls 46 West (ID46W), and

« Idaho Falls 2 ESE (ID2ESE), an urban location.

These stations are all located in the ESRP, and are shown in Figure 3-8. These are the closest
NWS monitoring stations to the proposed EREF site; weather data collected at these sites is
therefore most representative of weather that can be expected at the proposed EREF site.

3.5.2.1 Temperature

Figure 3-9 presents monthly mean temperature data for all four meteorological stations.
Temperature trends throughout the year are similar at all four stations. During July and August,
the monthly average temperatures at MFC and KET are higher than at the other two stations,
and the monthly average temperature is always lowest at ID46W (AES, 2010).

Table 3-3 tabulates more detailed, long-term data from NCDC for the ID46W (48 years of data)
and ID2ESE (50 years of data) sites. Both stations show monthly average temperatures as
being lowest in January and highest in July." The smallest daily temperature range at both
stations occurs in winter and the largest in summer, due to the more intense solar radiation
experienced in summer. The urban ID2ESE station experiences a smaller daily variation in
temperature than the rural ID46W station. The highest and lowest temperatures recorded at
ID2ESE are 38°C (100°F) and —37°C (—34°F), and are 38°C (101°F) and —44°C (—47°F) at
ID46W (AES, 2010).

3.5.2.2 Precipitation and Relative Humidity

Precipitation

Air masses approaching the proposed EREF site from the west must cross high mountain
ranges, making the annual precipitation light. Table 3-4 presents normal and extreme
precipitation data collected at the ID2ESE and ID46W monitoring stations. Showers and
thundershowers occur in the summer. Spring and fall precipitation are generally showers or
steady rain. Winter precipitation is usually snow (AES, 2010; NOAA, 2004a,b).

Annual average precipitation at ID2ESE is about 361 millimeters (14.2 inches) with a peak in
May. The maximum monthly recorded precipitation is 116 millimeters (4.56 inches) in May
1993. Annual average precipitation at ID46W is less, about 224 millimeters (9 inches). The
maximum monthly recorded precipitation is 118 millimeters (4.64 inches) in June 1995. There
have been at least 10 months with no recorded precipitation in the 30-year period of record.

The monthly average temperature is —6.1°C (21.1°F) in January and 20.4°C (68.7°F) in July at
ID2ESE, and —8.8°C (16.2°F) in January and 19.8°C (67.6°F) in July at ID46W.
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Figure 3-9 Monthly Mean Temperatures in the Vicinity of the Proposed EREF Site
(AES, 2010)

Figure 3-10 compares monthly mean precipitation at the four nearby stations (the data for MFC
and KET are from 2003 to 2007 and are not concurrent with the 1971-2000 record for the other
two sites. All four stations have higher precipitation in the spring (April-June) with a second
increase in October at MFC and KET. IDESE2 always has the highest precipitation (AES, 2010;
NOAA, 2004a,b).

Based on hourly data for KET and MFC for 2003—2007, precipitation occurs only 3 percent of
the time and is mostly less than 2.5 millimeters (0.1 inch) (AES, 2010).

Annual average snowfall at ID2ESE is 833 millimeters (32.8 inches) with a highest daily snowfall
of 254 millimeters (10 inches) that has occurred at least twice during the 39 years from January
1950 through December 1988. The highest monthly snowfall was 572 millimeters (22.5 inches)
in December 1994. Annual average snowfall at ID46W is 637 millimeters (25.1 inches) with a
highest daily snowfall of 218 millimeters (8.6 inches). The highest monthly snowfall was

566 millimeters (22.3 inches) in December 1971 (NOAA, 2004a,b).

Relative Humidity

Table 3-5 presents monthly and annual average relative humidity data for ID46W for the period
1956-1961. Relative humidity is higher in the winter and lower in the summer. Values of

100 percent have been observed in all months except July. During the day, the highest relative
humidity generally occurs near sunrise, and the lowest in mid-afternoon (Clawson et al., 1989).
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(AES, 2010; NOAA, 2004a,b)

3.5.2.3 Winds, Atmospheric Stability, and Temperature Inversions

Winds

Several phenomena influence the wind patterns at the proposed EREF property. Itis in the
region of prevailing westerly winds that are channeled by the topography within and surrounding
the ESRP to produce predominantly west-southwest or southwesterly winds. Some of the
highest wind speeds are observed under these conditions. Drainage winds? also affect the wind
flow at the proposed EREF site. On clear nights, air near the ground, including mountain
slopes, cools rapidly and sinks downslope into the valley floor. On sunny days, an opposite flow

develops as the air near the surface heats and rises.

This flow upslope is generally weaker than the downslope flow and is often masked by the

channeled prevailing westerlies.

2
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Drainage winds, also sometimes called katabatic winds or fall winds, are winds that carry high-density
air masses down the slope of a mountain from higher elevations. The air masses involved are
generally cold with low relative humidity and can greatly influence local air circulation patterns.
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Figure 3-11 presents an annual wind rose® for MFC based on Table 3-5 Relative
data for 2004 to 2008. This wind rose clearly shows the Humidity at ID46W
channeling effect of local topography with winds predominately

from the southwest and northeast. .
Average Relative

Month® L
) Humidity (%)

Table 3-6 presents average monthly and annual wind speeds
for ID46W and MFC. The ID46W data were taken at 6 meters  _January 68
(20 feet) above the ground, and the MFC data were taken at February 70
10 meters (33 feet) above the ground. Since wind speed
changes with height, extensive direct comparisons between March 58
monitoring stations are problematic. Average wind speeds are _April 44
generally highest in the spring and lowest in winter. The KET May 46
site which has the highest monitor also has the highest wind
speeds for each month and for the year. Table 3-7 shows the  _June 36
peak winds and the concurrent direction by month. At both July 30
sites, March is the month with the highest hourly wind speeds
that range between 41 and 51 miles per hour (18 and August 31
23 meters per second). The highest hourly winds blow from September 38
the southwest. October 48
Atmospheric Stability November 60

_ . _ o _ December 68
Atmospheric stability plays an important role in dispersing Annual 50

atmospheric emissions. Vertical motions and pollution

@ Based on 1956—1961.

dispersion are enhanced in unstable atmospheres and
Source: Clawson et al., 1989.

suppressed in stable atmospheres. Stability is usually
classified by the Pasquill-Gifford stability classes ranging from
A though G, which depend on solar insolation, wind speed, and cloud cover.

A-stability (most unstable) occurs in low winds with high incoming levels of solar radiation
typically during the daytime. E-stability (slightly stable) and F-stability (moderately stable)
conditions arise on clear nights with little wind. G-stability (extremely stable) generally occurs
infrequently with very light winds and clear skies and is often included with F-stability.
D-stability (neutral) conditions occur with higher wind speeds and/or greater cloud cover
during both day and night.

Table 3-8 shows the frequency of unstable, neutral, and stable conditions for the station nearest
the proposed site (Doty et al., 1976). The frequency data are presented as ranges rather than
as point estimates. The best dispersion (unstable conditions) occurs 16—25 percent of the time,
and poor dispersion (stable conditions) occurs 26—35 percent of the time.

® A wind rose summarizes wind speed and direction graphically as a circle displaying series of radial

bars pointing in different directions. The direction of a bar shows the direction from which the wind
blows. Each bar is divided into segments. Each segment represents wind speeds in a given range of
speeds; for example, 6—-8 meters per second. The length of a given segment represents the
percentage of the summarized hours that winds blew from the indicated direction with a speed in the
given range.
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Figure 3-11 Wind Rose for MFC (data from Hukari, 2009)

Inversions

Normally, the temperature in the atmosphere decreases with altitude. A temperature inversion
occurs when there is an increase in temperature of the air mass with increasing elevation above
the ground (see Atmospheric Stability text box). Inversions limit vertical dispersion, causing
pollutants to be trapped close to the ground. The length of time an inversion lasts (its
persistence) is important for determining its impact on dispersion, and thus the ambient air

quality in the area impacted by the inversion.
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Table 3-9 summarizes inversion persistence for the MFC
site for 1953 to 1960. The longest inversion for the 8-year
period lasted 66 hours, and every month had at least one
inversion lasting longer than 13 hours

(Clawson et al., 1989).

3.5.2.4 Severe Weather Conditions

The National Climatic Data Center (NCDC ) storm event
database tabulates storm events by county (NCDC, 2009b).
Table 3-10 presents data from this database on various
storm events in the four-county region comprised of
Bonneville, Bingham, Butte, and Jefferson Counties. The
proposed EREF property is entirely within Bonneville
County but lies at the approximate centroid of these four
counties. The following paragraphs discuss the most
frequent storm events and identify additional classes of
events documented in INL data (Clawson et al., 1989).
There were no droughts, dust storms, hurricanes, tropical
storms, waterspouts, or temperature-extreme events
recorded in the NCDC data.

Thunderstorms and High Winds

NCDC (2009b) lists 236 thunderstorms and high wind days,
or about 4.0 thunderstorms and high wind days per year, as
having occurred during the period January 1, 1950, through
December 31, 2008, in the four-county region. There may
be several thunderstorms during a thunderstorm day.
Storms can occur throughout the year but are most

Table 3-6 Average Monthly

and Annual Wind Speeds near

the Proposed EREF Site

Wind Speed
[mi/hr (m/sec)]
Month ID46W* MFC"®
January 56(25) 7.2(3.2)
February 6.9(3.1) 7.3(3.2)
March 8.7(3.9) 9.6(4.3)
April 9.3(4.2) 10.9 (4.9
May 9.3(4.2) 10.7 (4.8)
June 8.9(4.0) 10.7 (4.8)
July 8.0(3.6) 9.8(4.4)
August 77(34) 99144
September  7.2(3.2) 9.0(4.0)
October 6.8(3.0) 8.5(3.8)
November 6.4(2.9) 8.6(3.9)
December 52((2.3) 8.4(3.8)
Annual 7.5(3.4) 9.1(4.1)

@ 6-meter (20-foot) level for April 1950
to October 1964.
® 10 meters (33 feet) for 2004 to 2008.
Source: ID46W: Clawson et al., 1989;
MFC: Hukari, 2009.

prevalent in the March to October period. 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 (a
meteorological phenomenon known as virga). Winds greater than 94 kilometers per hour
(58 miles per hour) occurred on 147 of the days. Hail accompanied thunderstorms on 8 days.

Tornadoes

NCDC (2009b) lists 40 tornadoes during the period in the four-county region, giving an annual
incidence of 0.68. One F2 tornado® was sighted during the period on April 7, 1978. It caused

4

The Fujita six-point scale (FO to F5) is used to rate the intensity of a tornado based on the damage it

inflicts to structures and vegetation from the lowest intensity, FO, to the highest, F5. Fuijitia scale

categories are based on estimated (not measured) sustained wind speeds compared against

observed structural damage. The enhanced Fuijitia scale replaced the original Fujita scale in February
2007. The enhanced Fuijita scale still uses six categories of tornado intensity (EF0 to EF5) but defines

those categories differently. Overall, most tornadoes (around 77 percent) in the United States are EF0

or EF1 and about 95 percent are below EF3 in intensity. Approximately 0.1 percent of all tornadoes
each EF5 status with sustained winds in excess of 200 mph (NOAA, 2008). For additional information
about the Fujitia scales, see the NOAA Web site at http://www.spc.noaa.gov/efscale.
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Table 3-7 Highest Hourly Wind Speed and Direction near the
Proposed EREF Site

ID46W* MFC®

Month [mi /ﬁzfnel(siec)] Direction [mi Iﬁzﬁﬂlel:ec)] Direction
January 48 (21) WSW 37 (17) SSW/NNE®
February 36 (16) SW 32 (14) NNE
March 51 (23) WSW 41 (18) SW
April 39 (17) WSW 11 (17) SW
May 41 (18) SW 34 (15) SW
June 36 (16) SW 35 (16) SW
July 35 (16) WSW 38 (17) sSw
August 40 (18) WSW 36 (16) SW
September 42 (19) WSW 30 (13) SSW
October 44 (20) WSW 33 (15) SSW
November 40 (18) WSW 35 (16) SwW
December 43 (19) S 39 (17) SSwW
Annual 51 (23) WSW 41 (18) SW

@ 6-meter (20-foot) level for April 1950 to October 1964.

® 10 meters (33 feet) for 2004 to 2008.

¢ Almost equal number of hours in both directions.
Source: ID46W: Clawson et al., 1989; MFC: Hukari, 2009.

$2.5 million in damage and one injury. Twenty of the tornadoes Table 3-8 Stability Class

were F1 in strength; the remainder were FO. Distribution near the
Proposed Site

In addition to tornadoes, 12 funnel clouds, violent atmospheric

vortices that do not reach the ground, were sighted during the Stability  Frequency (%)

period in the four-county region.

Unstable 16-25
Airborne Dust and Sand Neutral 56-65
NCDC (2009b) lists no dust storms during the period in the Stable 26-35

four-county region. However, since the proposed EREF site is in ~ Source: Doty etal., 1976.

a semiarid area, blowing and drifting dust could be a nuisance

when winds are strong. Vehicles and construction equipment could also contribute to airborne
dust.
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Table 3-9 Inversion Persistence at MFC?

Month A,.\:E:‘arge Max Hours Lorfgest
perDay Pe' Day  Duration (hr)
January 17.0 24 46
February 15.7 23 24
March 13.5 18 20
April 11.8 14 14
May 10.8 15 13
June 10.2 13 15
July 10.7 15 15
August 1.7 14 14
September 12.8 15 18
October 14.3 17 17
November 15.1 21 21
December 16.8 24 66

@ Based on January 1953 to December 1960.

Source: Clawson et al., 1989.

Table 3-10 Storm Events in the Vicinity of the Proposed EREF Site

Type and Number of Storm Event™®

Thunderstorms Snow Funnel
County and High Tornados Precipitation® and Lightning Flood Hail Fog
i d Cloud
Winds Ice

Bonneville 48 (5) 5(4) 6 4 4 4 3 22 1
Bingham 87 (20) 15 (8) 4 0 5 5 5 28 1
Butte 52 (1) 7(2) 0 0 0 3 1 23 0
Jefferson 49 (3) 13 (9) 0 0 0 0 0 19 0
Total 236 (29) 40 (23) 10 4 9 12 9 92 2

? Period of Record: January 1, 1950, to May 31, 2009.
® Numbers in parentheses are number of events associated with property damage.

° All events were heavy rains.
4 All events were snow.
Source: NCDC, 2009b.
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Dust Devils

Dust devils are small rotating updrafts over hot land surfaces. Dust devils are common in the

summer at the proposed EREF site when intense solar heating of the ground makes dust devil
formation possible. Because of their relatively weak wind speeds and short duration, they rarely
damage people or property (Clawson et al., 1989).

Blowing Snow

Blowing snow occurs when snow is picked up from the ground and entrained in the air by high
winds. Blowing snow can reduce visibility and accumulate into drifts on the downwind side of
buildings and other obstacles. The flat terrain around the proposed EREF is not conducive to
the formation of snowdrifts. However, at INL to the immediate west, drifts may occasionally
render parking lots and roads impassable and cause traffic to be rerouted

(Clawson et al., 1989).

Floods

Of the nine listed flood events listed in NCDC (2009b), one was an urban event, one was a
small stream event, three were combined urban/small stream events, and four were flash flood
events.

Lightning

Lightning strikes can cause injury, death, and property damage. Of the nine events listed in
NCDC (2009b) for the four-county region, none caused injury or death and five resulted in
property damage. NOAA (2009) gives a lightning strike density for this area of 0.1 to 1 per
square kilometer peryear, a value at the lower end of the strike density range. The analysis
presented in AES (2010) uses a more conservative density of one flash per square kilometer
per year to estimate a lightning strike frequency of 0.75 flashes per square kilometer per year
for the proposed EREF industrial complex (including the Cylinder Storage Pad).

3.5.2.5 Mixing Heights

The mixing height is defined as the height above the surface through which relatively vigorous
vertical mixing occurs, primarily through the action of atmospheric turbulence. When the mixing
height is low (i.e., very little vertical motion), ground-level pollutant concentrations will be
relatively high because the pollutants are prevented from dispersing upward. Mixing heights
commonly go through large diurnal variations due to solar heating and surface cooling. Mixing
heights are generally lowest late at night or early in the morning and highest during mid to late
afternoon. Afternoon mixing heights display a large seasonal variation, and mixing heights in
summer are typically higher than those in winter.

Table 3-11 presents seasonal and annual mixing heights estimated at INL

(Clawson et al., 1989). The mixing height is greatest on summer afternoons and least on
summer mornings. The average annual mixing height is 370 meters (1210 feet) in the morning
and 2090 meters (6860 feet) in the summer.

3-27



-_—
QOWoONOOOPEWN-=-

A B WWWWWWWWWWNDNDNDNDNNNNMNN_22=22 22
2, O OWONOODOAOPRWN_O0ODOONOOODARWON_LOODOONOOOARRWON -~

3.5.3 Air Quality Table 3-11 Estimated Seasonal
and Annual Mixing Heights in

There are several U.S. Environmental Protection Agency the Vicinity of the Proposed
(EPA) programs authorized by the Clean Air Act and its EREF Site
amendments that define the regulatory environment for air

emission sources at the proposed EREF property. The Estimated EREF A

Idaho Department of Environmental Quality (IDEQ) has :n::i‘:geHeights [r::e(;:)?e

authority to administer these programs in the State. The

major programs are summarized below. Season Morning _ Afternoon

. . . . Spring 480 (1600) 2330 (7640)
EPA’s N_atlonal Amblent_Alr Quality S_tandards (_NAA(_)S) Summer 260 (850) 2900 (9510)
set maximum levels of air pollutants in the ambient air

deemed to provide protection for human health and Autumn 330 (1100) 1550 (5100)
welfare. Areas where these standards are not being met Winter 400 (1300) 730 (2400)

are designated as nonattainment areas. When a
nonattainment area attains the standard, it becomes a Annual 370 (1210) 2090 (6860)

maintenance area. States must develop Federally Source: Clawson et al., 1989.
approved plans specifying how the NAAQS will be attained
and maintained. NAAQS are shown in Table 3-12.

Sulfur dioxide (SO,) is a gas emitted largely by stationary internal or external combustion
sources burning fossil fuels. Particulate matter (PM) includes solid matter and liquid droplets in
the atmosphere. Particles with aerodynamic diameters below 10 micrometers (1 micrometer is
about 0.000039 inch) constitute PM4,. Smaller particles with diameters below 2.5 micrometers
constitute PM, 5. Carbon monoxide (CO) is a gas produced primarily by the incomplete
combustion of carbon in fuels; vehicles and stationary internal combustion engines emit most of
the carbon monoxide. Nitrogen dioxide (NO,) is a gas formed primarily when using fuels
containing nitrogen, or when the temperatures of combustion are high enough to thermally
degrade the otherwise inert nitrogen molecules in the stream of ambient air used to support the
combustion. In the presence of sunlight, NO, reacts with volatile organic compounds (VOCs) in
the atmosphere to produce ozone (O3). Lead is a metal that can be emitted by some stationary
combustion sources (as the stable oxide).’

In areas with pollutant levels below the NAAQS, the Prevention of Significant Deterioration
(PSD) Program (40 CFR 52.21) places limits on the total allowable increases in ambient
pollutant levels above established baseline levels for SO,, NO,, and PM,. This prohibits
“polluting up to the limits” specified in the NAAQS for these pollutants. Under these regulations,
the allowable increases are smallest in Class | areas (e.g., national parks and wilderness areas)
where the air quality value of visibility must be preserved. The rest of the country is subject to
larger Class Il increments.

°  Until 1976, a major source of lead in the atmosphere resulted from the combustion of leaded gasoline.

Tetraethyl lead was used as an anti-knock and octane-boosting gasoline additive between the years
1930 and 1976.
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Table 3-12 National Ambient Air Quality Standards?

Pollutant® Averaging Time Standard Value St-?;::crd
SO, 3h 0.5ppm (1300 pg/m°) S
24 h 0.14 ppm (365 pg/m®) P
Annual 0.030 ppm (80 ug/m®) P
arithmetic mean
NO, Annual 0.053 ppm (100 pg/m®) P,S
arithmetic mean
coO 1h 35 ppm (40 mg/m®)
8h 9 ppm (10 mg/m®)
0, 1h 0.12 ppm® (235 pg/m®) P, S
8h 0.075 ppm (157 pg/m®) P,S
PMo 24 h 150 pg/m® P,S
PM, s 24 h 35 ug/m*® P,S
Annual 15.0 pg/m’ P, S
Lead Calendar quarterf 15 pg/m3 P,S

@ Refer to 40 CFR Part 50 for detailed information on attainment determination
and reference method for monitoring (refer to http://www.gpoaccess.gov/cfr/
index.html).

® CO = carbon monoxide; NO» = nitrogen dioxide; O3 = ozone; PM; s = particulate
matter < 2.5 ym; PMyo = particulate matter <10 ym; and SO, = sulfur dioxide.

¢ P = primary standards, which set limits to protect public health; S = secondary
standards, which set limits to protect welfare and quality of life.

4 0On June 15, 2005, the 1-hour O3 standard was revoked for all areas except the
8-hour O3 nonattainment Early Action Compact areas (those do not yet have an
effective date for their 8-hour designations). The 1-hour standard will be revoked
for these areas 1 year after the effective date of their designation as attainment or
nonattainment for the 8-hour O3 standard.

¢ Effective December 17, 2006, EPA revoked the annual PMyq standard of the
current 50 pg/m3 and revised the 24-hour PM, 5 standard from 65 pg/m3 to

35 pg/m®.

" On October 15, 2008, the EPA revised the lead standard from a calendar-quarter
average of 1.5 pg/m3 to a rolling 3-month average of 0.15 pg/m3.

Source: 40 CFR Part 50; 40 CFR 52.21 (for PSD).
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Idaho has promulgated State Ambient Air Quality Standards (SAAQS) under analogous State
authority (see Idaho Administrative Procedures Act [IDAPA] 58.01.01.577).6 Standards for SO,
NO,, CO, 1-hour O3, PM4o, and lead are substantively identical to the NAAQS. However, Idaho
has not established standards for 8-hour O3 or PM, 5. The State has also adopted standards for
fluorides.” EPA has granted IDEQ authority to implement the Federal program.

Section 112 of the Clean Air Act specifies a list of 188 air toxics. EPA has issued National
Emission Standards for Hazardous Air Pollutants (NESHAP) requiring control of sources of
these pollutants. These standards are based on an emission control technology, rather than
being derived from a health-based approach; but an assessment of the health risk remaining
after the emission controls are in place is still required.

3.5.3.1 Regional Air Quality

IDEQ (2007a) summarizes Idaho ambient air monitoring data through 2007: most areas of the
State are well within the NAAQS. Isolated areas are nonattainment for PMyo and are areas of
concern for PM, 5. One area in the far western part of the State is a maintenance area for CO
and PMy,. The locations of the above noted areas, as well as the Class | areas, are shown on
Figure 3-12.

Ambient air quality data for Bonneville County for calendar year 2008 include the following: CO,
35 ppm (1-hour average), 9 ppm (8-hour average); NO,, 0.053 ppm (annual mean).

3.5.3.2 Criteria Pollutant Emissions

Table 3-13 presents 2005 emissions of criteria pollutants from the four counties including and
surrounding the proposed EREF site (Bingham, Bonneville, Butte, and Jefferson) (IDEQ, 2009).
Emissions of all pollutants are dominated by nonpoint and mobile sources. There were

11 facilities in the point emissions inventory in Bingham, Butte, and Jefferson Counties. (These
are traditional stationary sources rather than mobile or area source like wind-blown dust.) Eight
were associated with activities at INL located in Bingham, Butte, and Jefferson Counties, and
the other three were food processing facilities.

Table 3-14 presents 2005 emissions of air toxics in excess 9.1 metric tons per year

(i.e., >10 tons per year) from the four counties surrounding the proposed EREF. (Single
sources emitting 10 tons per year or more of an air toxic are defined as major and are subject to
more stringent emission limits than smaller sources.) Other inventoried air toxics were emitted
in lesser amounts.

Idaho does not require sources to report emissions of greenhouse gases. In response to the
Consolidated Appropriations Action of 2008 (Public Law 110-161), EPA promulgated final
mandatory greenhouse gas reporting regulations on October 30, 2009, that became effective in
December 2009 (EPA, 2009a). The rules are applicable to major sources of CO,, defined as

® |daho regulations, “Rules for the Control of Air Pollution in Idaho,” can be accessed at http://www.deq.

idaho.gov/air/data_reports/monitoring/overview.cfm.

" There is no Federal standard for fluorides. Idaho SAAQS for fluoride include 80 ppm monthly, 60 ppm

bimonthly, and 40 ppm annual arithmetic mean. See IDAPA 58.01.01.577.06.
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Figure 3-12 Idaho Air Quality Planning Areas (IDEQ, 2007b; Richards, 2009a,b)

Table 3-13 Emissions from the Four Counties
Closest to the Proposed EREF Site®

2005 Annual Emissions [10° metric tons/yr (10° tons/yr)]
PM,o PM, 5 SO, NOyx CO VOC

69 (76) 0.58(0.64) 1.3(1.4) 71(7.8) 65(72) 12(13)
& Bingham, Bonneville, Butte, and Jefferson Counties.
Source: IDEQ, 2009.
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Table 3-14 Air Toxics Emissions from the Four
Counties Closest to the Proposed EREF Site*”

2005 Annual Emissions

Pollutant [metric tons/yr (tons/yr)]
Formaldehyde 220 (240)
Methanol 56 (62)
Benzene 200 (220)
Methyl bromide 44 (49)
Chloromethane 1000 (1100)
Hydrogen cyanide 12 (14)
Acetaldehyde 110 (120)
Methyl ethyl ketone 17 (18)
Trichloroethylene 210 (231)
2,4-D 25 (28)
Styrene 14 (15)
1,3-Butadiene 38 (42)
Acrolein 49 (54)
Methyl isobutyl ketone 40 (44)
Toluene 170 (190)
Chlorobenzene 10 (11)
Hexane 53 (58)
Tetrachloroethylene 53 (58)
Carbonyl sulfide 27 (30)
1,3-Dichloropropene 160 (180)
Xylene (mixed isomers) 57 (63)
Trifluralin 9.5 (10)
Hydrochloric acid 11 (12)
Hydrofluoric acid 28 (31)
Chlorine 11 (12)

@ Bingham, Bonneville, Butte, and Jefferson Counties.

b Only pollutants with total emissions above 9 metric tons/yr
(10 tons/yr) are listed.

Source: IDEQ, 2009.
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those emitting more than 25,000 tons per year, and require annual reporting of greenhouse gas
emissions directly to EPA.

3.5.3.3 Nonattainment and Maintenance Areas

Information in the section was compiled from IDEQ (2007a,b) and Richards (2009a,b). The
areas discussed are shown in Figure 3-12.

The proposed EREF site is not located in, or in close proximity to, a nonattainment or
maintenance area for any NAAQS.

There are no nonattainment or maintenance areas for lead, sulfur dioxide, or nitrogen dioxide.
Idaho is in attainment for CO, while a portion of Ada County remains a maintenance area.

The areas of Sandpoint and Pinehurst in far northern Idaho present PM issues. Idaho will
submit a maintenance plan to EPA for Sandhurst this year. Pinehurst remains nonattainment
for PM,o. A portion of Ada County and Bannock County (the Portneuf Valley) are maintenance
areas for PM4,. Portneuf Valley, the closest nonattainment or maintenance area to the
proposed EREF site, is located about 56 kilometers (35 miles) south. The Fort Hall area in
Power County next to the Portneuf Valley is also designated as nonattainment for PMy,.

All of Idaho was designated attainment/unclassifiable for PM, s in 2007. The State will probably
recommend that EPA designate Pinehurst County and a portion of Franklin County as
nonattainment for PM, 5 (IDEQ, undated).

There are no nonattainment or maintenance areas for ozone in Idaho. However, Treasure
Valley is close to the new standard and may go into nonattainment when the 2008 monitoring
data are analyzed.

The U.S. Department of Energy (DOE) conducts ambient air monitoring for PM4q and NO; at
various locations within and surrounding its INL, which is located proximate to the proposed
EREF site (DOE, 2005).8 PM;, monitoring is performed at the INL site boundary and in the
surrounding communities of Rexburg, Blackfoot, and Atomic City. In 2003, 60 samples
collected at Rexburg ranged from 0.42 to 153.9 micrograms per cubic meter, 60 samples
collected at Blackfoot ranged from 1.3 to 173.7 micrograms per cubic meter, and 59 samples
collected at Atomic City ranged from 0.7 to 73.0 micrograms per cubic meter. NO, monitoring is
performed at two locations on INL. In 2003, both locations showed NO, levels well below the
ambient standard of 0.053 ppm (53 parts per billion [ppb]). Quarterly mean concentrations at
the first location ranged from 2.9 to 3.9 ppb with an annual mean of 3.5 ppb. Quarterly mean
values at the second monitoring station ranged from 7.4 to 10.7 ppb with a mean annual
concentration of 9.1 ppb (based on two quarters of data).

® ThelINL monitoring sites are used to measure INL’s impact on its local environment and to

demonstrate INL’s compliance with applicable regulations, DOE orders, standards, and permit
conditions. They are not part of the official monitoring network maintained by the State of Idaho with
which conformance to NAAQS is demonstrated and ambient air quality status is established.
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In 2006, the last year for which full yearly data are available,® PM,, 24-hour samples collected
at the above three monitoring stations showed the following concentration ranges: Rexburg,
0.0-44.8 micrograms per cubic meter; Blackfoot, 0.3—50.1 micrograms per cubic meter; and
Atomic City, 0.0-66.1 micrograms per cubic meter (DOE, 2007). These data indicate that the
counties surrounding the proposed EREF site were in attainment with all NAAQS over the
period the monitoring was performed.

3.5.3.4 Prevention of Significant Deterioration (PSD)

Figure 3-12 shows the Class | areas in and around ldaho. These areas are of special concern
because of the small air quality increments that apply in them and because sources impacting
them may need to consider visibility impacts and “air quality-related values.” The following are
the closest Class | areas to the proposed EREF site (NPS, 2007):

+ Craters of the Moon National Monument and Preserve, about 75 kilometers (47 miles) to the
west;

+ Red Rock Lakes National Wildlife Refuge, about 95 kilometers (59 miles) to the north-
northeast;

* Yellowstone National Park, about 105 kilometers (65 miles) to the northeast; and
» Grand Teton National Park, about 105 kilometers (65 miles) to the east.

All areas are Class Il unless they are one of the listed Class | areas; no areas have requested
redesignation to Class Ill. The proposed EREF site is not one of these Class | areas and
retains the PSD Class Il designation.

3.5.3.5 Conformity

Actions involving major Federal involvement may need to demonstrate that they conform to the
State’s implementation plan. Conformity applies only if the action will take place in a
nonattainment or maintenance area. Since the proposed EREF site is not in such an area,
conformity would not apply.

3.6 Geology, Minerals, and Soils

This section describes the regional and local geology and identifies the characteristics of the
soil, mineral, and energy resources at the proposed EREF site. While the NRC staff's process
for reviewing the license application includes an examination of the applicant’s seismic and
volcanic hazards assessment and the structural design of the proposed EREF, the discussion of
geology in this section is not intended to support a detailed safety analysis. The NRC staff
documented its analysis of seismic and volcanic hazards in its Safety Evaluation Report (SER)
(NRC, 2010).

PM;, monitoring was discontinued at these three locations in March 2007 because the results were no
longer required to demonstrate INL compliance.
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Figure 3-13 shows a geologic time scale to depict when different geologic units formed, as
described in the following sections.

3.6.1 Regional Geology

The proposed EREF site is located on the East Snake River Plain (ESRP), within the ESRP
physiographic province (Figure 3-14). The ESRP is an east-northeast trending 600-kilometer
(373-mile)-long and 100-kilometer (62-mile)-wide topographic depression extending from Twin
Falls to Ashton, Idaho. The predominant physiographic features of the ESRP province are
Quaternary-age volcanic landforms: basaltic lava flows, shield volcanoes, and rhyolitic domes.
These landforms, along with other eruptive features (e.g., dikes and pyroclastic domes), are
concentrated along a northeast-trending axial volcanic zone. That zone constitutes the
topographically high central axis of the ESRP. The ESRP is bounded on the north and south by
the north-to-northwest trending mountains of the northern Basin and Range physiographic
province. The mountain peaks, reaching heights of 3660 meters (12,000 feet), are separated by
basins filled with terrestrial sediments and volcanic rocks. The basins are 5 to 20 kilometers

(3 to 12 miles) wide and grade onto the ESRP. The Yellowstone Plateau lies to the northeast of
the ESRP (Hughes et al., 1999; DOE, 2005).

The upper 1 to 2 kilometers (0.62 to 1.2 miles) of the ESRP is composed of numerous basaltic
lava flows with intercalated sediment. Several volcanic rift zones, each with a northwestern
trend, cut across the ESRP and have been identified as the source areas for these lava flows
(Figure 3-15). The volcanic rift zone orientations are the result of basalt dikes that intruded
perpendicular to the northeast-southwest direction of crustal extension associated with the
Basin and Range province, located to the north and south of the ESRP. Widespread basaltic
volcanic activity occurred intermittently on the ESRP throughout the Pleistocene and Holocene.
The most recent episode of basaltic volcanism occurred about 2000 years ago in the Great Rift
volcanic rift zone to the west. Volcanism on the ESRP is a result of the movement of the North
American tectonic plate southwestwardly over the Yellowstone mantle plume or hotspot
(Hughes et al., 1999; DOE, 2005; Anderson et al., 1996; Smith, 2004).

Figure 3-16 shows the stratigraphy of the ESRP in the vicinity of the proposed EREF site. The
ESRP is underlain by Quaternary and Tertiary age basaltic lava interbedded with poorly
consolidated sedimentary materials to depths of 2 kilometers (1.2 miles). The thickness of most
individual basalt flows in the upper part of the section ranges from 5 to 25 meters (16 to 82 feet),
and their lengths extend up to 48 kilometers (30 miles). Sediments consist of materials
deposited by streams (silts, sands, and gravels), lakes (clays, silts, and sands), and wind (silts
and sands) that accumulated on the ESRP between volcanic events. During long periods of
inactivity, sediments accumulated to thicknesses greater than 60 meters (197 feet). These
interbedded sequences are collectively known as the Snake River Group. Underlying the
Snake River Group is a thick sequence of Tertiary rhyolitic (silicic volcanic) rocks that erupted
when the area was over the Yellowstone hotspot, more than 4 million years ago. The last 4
million years have been a period of crustal subsidence within the ESRP as it isostatically adjusts
to the mass of dense mantle-derived basalt (gabbro) that now comprises the middle crust.
Because temperatures in the upper mantle below the ESRP remain relatively high, partial
melting of mantle material continues to produce basaltic magmas that rise to the surface and
erupt as lavas that fill the subsiding basin (Hughes et al., 1999; DOE, 2005;

Ackerman et al., 2006; Smith, 2004).
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During the late Pleistocene to late Holocene (recent), surficial processes such as glacial
outburst flooding, range fires, and eolian erosion and deposition have contributed significantly to

the appearance of the ESRP landscape. Extensive eolian deposition has produced thick

,-"l., {

s
-
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blankets of loess across the ESRP and the areas to the southeast. These processes continue

to modify the landscape today.

3-37



-_—
QOWoONOOGLPWN

11
12
13
14
15
16
17
18
19
20
21
22
23
24

(]
L4 Lemhl Range
o L ]

\ e ° Lost River Range

=
% |

Menan ’ )
4 \
4 it
. 1
7’
4 T
. |
’ |
¢ |
1 i
|

o 1

42 e vl

/ Spencer— \ ll \w Ak)
High Point | - »

-5 ,' ‘ 71 o
S ! W A‘
% £>s
o o ..'

Shoshone :)[

Richfield—
Burley Butte

Hell's Half , .’
Grande Acre  ,

, i
Northand South ®e |
Robbers ’ !
P o © i - \
7’ i
-’ °

-
-
[ ] Earthquake of at Least Magnitude 3 ;- ’
Quarternary Fault
[ =9 LavaFields
V777 Volcanic Rift Zones N O '0— k. 10 20 °
= / w—— 1 Miles
— — — — East Snake River Plain i \
5 0 10 20 30

----- Axial Volcanic Zone Kilometers / I

. ARR009|

BB100937

Figure 3-15 Lava Fields and Volcanic Rift Zones of the ESRP (modified from
Payne, 2006; Quaternary fault and earthquake data from USGS and IGS, 2006)

3.6.1.1 Seismic Setting, Earthquakes, and Volcanic Activity

Seismic Setting

The proposed EREF site is situated on the axial volcanic zone, a northeast-to-southwest
trending volcanic ridge that stretches across the middle of the ESRP (Figure 3-15). The ESRP
is thought to mark the track of the Yellowstone hotspot, which is currently located beneath
Yellowstone National Park in Wyoming. The hotspot was centered near the proposed EREF
site about 4 to 10 million years ago (Smith, 2004).

Earthquakes

Most earthquakes with the potential to affect the proposed EREF occur along the normal faults
in the Basin and Range province north of the ESRP (Figure 3-15). These faults are capable of
magnitudes of 7 or greater on the Richter scale and have recurrence intervals on the order of
thousands or tens of thousands of years. Earthquakes within the Basin and Range province
indicate extension in a predominantly northeast-southwest direction. Crustal extension began in
this area in the Middle Miocene, about 16 million years ago. The ESRP itself is less seismically
active, although very low level seismic activity is common. Seismic history and geologic
conditions indicate that earthquakes with a magnitude of more than 5.5 and the associated

3-38



7,000

6,000

5,000

4,000

3,000

2,000

1,000

ALTITUDE, ABOVE NATIONAL GEODETIC VERTICAL DATUM OF 1929

0 10 20 30 40 50 MILES
} [ II II | II : l

0 10 20 30 40 50 KILOMETERS
VERTICAL SCALE GREATLY EXAGGERATED

EXPLANATION AND DESCRIPTION OF MAP UNITS

m Chiefly flood-plain deposits. May contain some
glacial deposits and colluvium in the uplands.
Clay, silt, sand, gravel, and boulders.

Eastern Snake
River Plain

Chiefly windblown deposits. Includes some lake
and glacial-flood deposits.

Qb Olivine basalt, dense to vesicular; irregular to

col jointing; thick of individual
flows averages about 20-25 feet (Mundorff
and others, 1964, p.143). Includes beds of
basalt cinders, rubbly basalt, and interflow
sedimentary rocks.

Age, in Rhyolitic ash-flow tuff, occurs as thick flows
millions _ and blankets of welded tuff with associated
of years g Alluvium Qa fine- to coarse-grained ash and pumice beds.
before 2 o o 7%
present | > 2 - Olivine basalt similar to Qb above.
[-=4 - ﬂﬂ
% - Subaerial and lake deposits of clay, silt, sand,
0.01— : and gravel. Compacted to poorly
E ° Snake River Group Qb consalidated.
> =
= g Yellowstone - Flood-type basalt, dense; columnar jointing in
o= Group many places. May include some rhyolitic and
0.8 — = and andesitic rocks. Queried where uncertain.
o Plateau Rhyolite
171022 - Rhyolitic, latitic, and andesitic rocks, massive
) ) and dense.
2
@
2
=
Z
4 =
9t0 53 E
w
=
BB100906

Figure 3-16 General Stratigraphy of the ESRP (adapted from Ackerman et al., 2006)
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strong ground shaking and surface rupture would probably not occur within the ESRP; however,
moderate to strong ground shaking from earthquakes in the Basin and Range province could be
felt at the proposed EREF site (DOE, 1996; Hughes et al., 1999; Weston Geophysical
Engineers, 2008).

Figure 3-17 shows the peak horizontal acceleration in the ESRP region as a percentage of the
acceleration of gravity, g, which has a 10 percent probability of being exceeded over a 50-year
period. The peak horizontal acceleration ranges from 0 g (insignificant ground-shaking) to 1 g
(strong ground-shaking). The highest ground-shaking hazard in the region occurs to the north
of the ESRP and along the Intermountain Seismic Belt to the west, with the highest probable
peak acceleration (greater than 0.30, or 30 percent of g) occurring in western Wyoming. In the
region of the proposed EREF property on the ESRP, the probable peak acceleration is low, in
the range of 0.05 g to 0.07 g (equal to or less than 7 percent of g), because the region is
underlain by hard rock and seismically active areas are at some distance away."°

A probabilistic seismic hazard study conducted by Weston Geophysical Engineers (2008)
determined that the peak horizontal accelerations for annual probabilities of once in 1000 (107®),
10,000 (10™), and 100,000 (10°°) years would be 0.063g, 0.15g, and 0.30g, respectively."
These estimates are in agreement with similar studies conducted at INL by DOE (1996) and
Payne et al. (2000). Similar levels are now part of the seismic design criteria for new facilities at
INL (Payne, 2008). Additional information on seismic hazards is provided in the SER (NRC,
2010).

Volcanic Activity

Early volcanism associated with the Yellowstone hotspot produced large-volume silicic
eruptions that were followed by predominantly basaltic volcanism. Currently, basaltic volcanism
occurs within the several northwest-trending volcanic rift zones and the axial volcanic zone
(Figure 3-15). The most recent and closest volcanic eruption occurred at Craters of the Moon
National Monument, 43.5 kilometers (27 miles) southwest of the proposed site, about

2000 years ago (Payne, 2006).

Using the probabilistic approach of Hackett et al. (2002), a recent volcanic hazard analysis
determined that the major volcanic hazard at the site of the proposed EREF is the inundation
and burning of facilities by basaltic lava flows in the event of an eruption within the volcanic rift
zones of the ESRP (Figure 3-15). Hazards associated with basalt flows are listed in Table 3-15.
The mean annual probability of a basaltic eruption that could impact the proposed EREF is

1% Seismic waves during an earthquake cause ground-shaking that radiates outward from the rupturing
fault. Shaking intensity is mainly a function of an earthquake’s magnitude and the distance from the
fault, but can be amplified by other factors, such as the softness of the ground (soft rocks and
sediments versus hard rock) and the total thickness of sediments below the area. Shaking tends to be
stronger in soft rocks and sediments and increases with increasing thickness of underlying sediments
(Field et al., 2001).

Peak horizontal acceleration is expressed as a percentage of gravity (g), a common value of
acceleration equal to 9.8 m/s? the acceleration due to gravity at the earth’s surface. Peak horizontal
acceleration values range from 0 (insignificant ground shaking) to 1.0 (very strong ground shaking).
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about 3.7 x 10 (with estimated upper and lower bounds ranging from 10° to 107). The
proposed EREF site lies within a shallow topographic basin with an area of about 230 square
kilometers (89 square miles). The basin is larger than the median and mean areas of lava flows
measured within the INL site (to the northwest), and it is estimated that 70 percent of lava flows
erupted from a vent within the basin would reach the proposed EREF site. Eruptions along the
axial volcanic zone, however, would likely inundate the entire topographic basin, including the
proposed EREF site (AES, 2010).

Sources of more explosive silicic volcanism include: the potentially new or reactivated caldera
volcanoes on the ESRP; the Yellowstone Plateau volcanic field, about 230 kilometers

(143 miles) to the northeast; and ash-fall deposits from the volcanoes of the Cascade range,
more than 700 kilometers (435 miles) west. The estimated recurrence of silicic volcanism within
the volcanic axial zone is 4.5 x 10 per year. Hazards associated with silicic volcanism are
considered to be less important than for basaltic volcanism in the area of the proposed EREF
since the spatial distribution of Quaternary rhyolite flows in the area (e.g., at INL) generally
impacts smaller areas than basalt flows. Pyroclastic flows and ash-fall deposits are also
considered to pose no significant hazard in the area of the proposed EREF (AES, 2010). The
annual probabilities calculated for the proposed EREF site are consistent with those made by
Hackett et al. (2002) for facilities in the southwestern portion of INL. Additional information on
volcanic hazards is provided in the SER (NRC, 2010).

3.6.1.2 Mineral and Energy Resources

AES has not found any abandoned drill holes or former or existing production wells to indicate
petroleum was drilled for or produced within the site of the proposed EREF. The NRC staff
verified during a site visit that there are no current mining operations at the proposed EREF site.
According to information collected by the Idaho Geological Survey (IGS) and U.S. Geological
Survey (USGS), the top nonfuel minerals in Idaho are, in descending order of value,
molybdenum concentrates, construction sand and gravel, phosphate rock, silver, crushed stone,
lead, and portland cement. These minerals accounted for more than 96 percent of the State’s
total nonfuel mineral production in 2006 (USGS, 2008b). Figure 3-18 shows the potential
mineral resources in Idaho. According to the USGS survey (USGS, 2008b), suitable mineral
resources exist in Bonneville County for the extraction of construction sand and gravel, pumice
and pumicite, and crushed stone for aggregate. The nearest quarrying operations for sand and
gravel, pumice, and crushed stone are those at INL.

Idaho has limited petroleum resources; however, there is interest in the production potential of
the Overthrust Belt in southeastern Idaho and the Tertiary basin sediments in the far western
portion of the Snake River Plain. An oil and gas well was recently drilled on private land near
Gray’s Lake in southeastern Idaho, about 100 kilometers (62 miles) from the proposed EREF
site. Geothermal potential is high in Idaho. The first geothermal power plant, located at the Raft
River site about 150 kilometers (93 miles) southwest of the proposed EREF site, began
commercial operation in November 2007, with a 25-year, 13-megawatt full output purchase
agreement with Idaho Power. Further exploration at Raft River is planned (Gillerman and
Bennett, 2008).
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Table 3-15 Hazards Associated with Basaltic Volcanism on the ESRP

Relative Size or Area of
Phenomenon Hazard Level
Frequency Influence
Lava flow Common 0.1 to 400 km? (0.039to  Significant hazard; typical
154 mi2) in area; up to basaltic phenomenon;
32 km (20 mi) in length lava from fissures or
based on sizes of ESRP  shield volcanoes may
lava flows of the past inundate large areas
400,000 years downslope of vents and
burn structures in its path
Ground deformation: Common; Fissuring could affect Significant hazard due to

fissuring, faulting, and
uplift

associated with
virtually all shallow
magma intrusion
and eruption

areas of 10 km?

(3.9 mi® ); minor tilting
and broad uplift in areas
to 40 km? (15 mi®)

shallow dike intrusion;
“dry” intrusion may occur
without lava flows,
affecting smaller areas
than for lava inundation

Volcanic earthquakes

Common;
associated with
magma intrusion
before and during
eruption

Maximum Richter scale
magnitude of 5.5, with
most events less than
3.0; ground vibration
may affect facilities
within 25 km (16 mi)

Low to moderate hazard;
swarms of shallow
earthquakes (less than
4-km [2.5-mi] focal depth)
occur as dikes propagate
underground

Gas release (toxic and
corrosive vapors)

Common;
associated with
fissuring and lava
eruption

Restricted to near-vent
areas; may affect areas
of several square
kilometers downwind

Low hazard; local plume
of corrosive vapor
downwind from eruptive
vent or fissure; cooled
vapor may collect in local
topographic depressions

Tephra fall (volcanicash  Common Restricted to near-vent Low hazard; basaltic
and bombs) areas; may affect areas  eruptions are inherently
of several square nonexplosive and may
kilometers downwind form small tephra cones
but little fine ash to be
carried downwind
Base surge (ground- Rare Effects limited to radius ~ Low hazard due to depth

hugging blast of steam
and tephra)

of several kilometers
from vent; less than
10 km? (3.9 mi®)

of water table (greater
than 200 m [656 ft]);
steam explosions due to
interaction between
ascending magma and
shallow groundwater

Pyroclastic flow (ground-
hugging flow of hot,
pyroclastic material)

Extremely rare

Near vent; affected area
less than 1 km?
(0.39 mi®)

Very low hazard; as per
tephra fall but affecting
even smaller areas

Source: modified from Hackett et al., 2002.
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Figure 3-18 lIdaho Mineral Resources (modified from USGS, 2008b)
3.6.2 Site Geology

The proposed EREF site is located in a shallow topographic depression within the axial volcan