#USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

Environmental Impact
Statement for the Proposed
GE-Hitachi Global Laser
Enrichment, LLC Facility in
Wilmington, North Carolina

Final Report

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
GE-Hitachi Global Laser
Enrichment, LLC Facility in
Wilmington, North Carolina

Final Report

Manuscript Completed: February 2012
Date Published: February 2012

Office of Federal and State Materials and
Environmental Management Programs






ABSTRACT

On January 30, 2009, General Electric (GE)-Hitachi Global Laser Enrichment LLC (GLE)
submitted an environmental report to the U.S. Nuclear Regulatory Commission (NRC) for a
license to construct and operate the GLE Global Laser Enrichment Facility. GLE submitted the
remainder of the license application on June 26, 2009. The proposed GLE Facility would be
located in the North-Central Sector of the existing GE property near Wilmington, North Carolina.
The proposed GLE Facility, if licensed, would enrich uranium for use in manufacturing nuclear
fuel for commercial power reactors. Feed material for the proposed GLE Facility would be
comprised of non-enriched uranium hexafluoride (UFs). GLE would employ a laser-based
enrichment process to enrich uranium to up to 8 percent uranium-235 by weight, with an initial
planned maximum target production of 6 million separative work units (SWU) per year. GLE
could begin preconstruction activities prior to the NRC'’s licensing decision in 2012. If the
license is granted, GLE expects to begin facility construction in 2012, and continue construction
activities through 2020. GLE anticipates commencing initial production in 2014 and reaching
peak production in 2020. Perior to license expiration in 2052, GLE would seek to renew its
license to continue operating the facility, or plan for the decontamination and decommissioning
of the facility per the applicable licensing conditions and NRC regulations. The proposed GLE
Facility 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 GLE to possess and use special
nuclear material, source material, and byproduct material at the proposed GLE Facility site.

This Environmental Impact Statement (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 the proposed action and reasonable alternatives. This EIS also describes the environment
potentially affected by GLE’s proposal, presents and compares the potential environmental
impacts resulting from the proposed action and alternatives, describes GLE’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 number 3150-0014, 3150-0017,
3150-0020, 3150-0021, 3150-0151, 3150-0135, 3150-0009 and 3150-0008.

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.
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EXECUTIVE SUMMARY
BACKGROUND

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 General Electric (GE)-Hitachi Global Laser Enrichment LLC (GLE) to possess and
use special nuclear material, source material, and byproduct material at a proposed laser-based
uranium enrichment facility near Wilmington, North Carolina. The scope of activities to be
conducted under the license would include the construction and operation of the proposed GLE
Facility. GLE submitted its Environmental Report (GLE, 2008) to the NRC on January 30, 2009,
and the license application was submitted on June 26, 2009. To support its licensing decision
on the proposed GLE Facility, 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’s review of information
provided by GLE, the NRC’s independent analyses, and consultation with other Federal
agencies, American Indian tribes and organizations, State agencies, and local agencies.

The enriched uranium produced at the proposed GLE Facility 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 percent uranium-235 by weight. To be useful in nuclear
power plants as fuel for electricity generation, uranium must be enriched to approximately

3-5 percent uranium-235 by weight.

THE PROPOSED ACTION

The proposed action considered in this EIS is the NRC issuing a license that would allow GLE
to construct, operate, and eventually, decommission (under a separate NRC action) a laser-
based uranium enrichment facility on existing GE property near Wilmington, North Carolina.
The license would authorize GLE to possess and use special nuclear material, source material,
and byproduct material at the proposed GLE Facility for a period of 40 years. If the license is
granted, the proposed GLE Facility would be located on the North-Central Sector of the GE
property.

The proposed GLE Facility would employ a laser-based process to enrich uranium up to

8 percent uranium-235 by weight (although nuclear power reactors normally require 3—5 percent
uranium-235 by weight), with an initial planned maximum target production of 6 million
separative work units (SWU) per year. GLE could begin preconstruction activities at GE’s
Wilmington Site prior to the NRC licensing decision in 2012. If the license is approved, GLE
expects to begin facility construction in 2012, and continue through 2020. Initial production
would commence in 2014 and reach peak production in 2020. Prior to license expiration in
2052, GLE would decide whether or not to renew its operating license, or decontaminate and
decommission the facility.

PURPOSE OF AND NEED FOR THE PROPOSED ACTION

The purpose of the proposed action is for GLE to construct, operate, and decommission a
facility to enrich uranium up to 8 percent uranium-235 by weight, with a production capacity of
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6 million SWU per year, using laser-based technology at the proposed GLE Facility. This facility
would provide an additional domestic source of low-enriched uranium to be used in commercial
nuclear power plants.

Nuclear power supplies approximately 20 percent of the nation’s electricity. Currently, domestic
production of low-enriched uranium accounts for approximately 16 percent of U.S. demand.

The United States Enrichment Corporation (USEC) is the primary domestic supplier of low-
enriched uranium for nuclear fuel in the United States through its operation of an enrichment
plant near Paducah, Kentucky. Under the Megatons-to-Megawatts Program (which is
scheduled to expire in 2013), USEC also imports the enriched portion of downblended (diluted)
weapons-grade uranium from Russia to supply an additional 37 percent of the U.S. demand.
Foreign suppliers, other than Russia, meet the remaining 47 percent of the current U.S. demand
for low-enriched uranium.

Commencing in 2013, USEC will import, under a new 10-year agreement, low-enriched uranium
from Russia at levels initially expected to reach (in 2015) approximately one-half the level of the
Russian downblended, weapons-grade materials. The agreement includes an option to
increase the quantities to the same level as the Megatons-to-Megawatts Program. USEC will
deliver a portion of this enriched uranium to U.S. utilities.

The Louisiana Energy Services (LES) National Enrichment Facility (NEF, doing business as
[d/b/a] URENCO USA) in Lea County, New Mexico, which began initial operations in June 2010,
may provide additional enrichment services in the future as construction continues and the
facility reaches capacity. USEC’s American Centrifuge Plant (ACP) in Piketon, Ohio, and
AREVA'’s Eagle Rock Enrichment Facility (EREF) in Bonneville County, Idaho, may also provide
additional domestic enrichment services in the future.

The current 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. The production
of enriched uranium at the proposed GLE Facility would be equivalent to about 40 percent of the
current and projected demand (15—16 million SWU) for enrichment services within the

United States.

ALTERNATIVES

The NRC considered a reasonable range of alternatives, including the no-action alternative, in
this EIS. Under the no-action alternative, the proposed GLE Facility would not be constructed.
Enrichment services would continue to be performed by existing domestic and foreign uranium
enrichment suppliers. Paducah Gaseous Diffusion Plant (GDP) and the NEF would continue to
provide enrichment services. The ACP and EREF could also provide enrichment services in the
future.

GLE considered 22 sites throughout the United States, evaluating them based on various
technical, safety, economic, and environmental criteria. GLE concluded that the site considered
in the proposed action met all of the criteria and that none of the other candidate sites were
obviously superior to the preferred site near Wilmington, North Carolina. The NRC reviewed the
GLE site selection process and determined that it is rational and objective, and that its results
are reasonable. Therefore, no other site was evaluated in this EIS.

NUREG-1938 XXVi February 2012




Executive Summary

The NRC considered three alternatives to the proposed action for satisfying domestic ‘
enrichment needs, including (1) reactivation of the Portsmouth Gaseous Diffusion Plant near
Piketon, Ohio, (2) downblending of high-enriched uranium, and (3) purchase of low-enriched
uranium from foreign sources. These alternatives were eliminated from detailed study due to ‘
reliability issues, excessive energy consumption, national energy policy objectives, and national
energy security concerns.

The NRC also evaluated several alternative technologies to the laser-based enrichment |
process, including electromagnetic isotope separation, liquid thermal diffusion, gaseous

diffusion, atomic vapor laser isotope separation, molecular laser isotope separation, and gas
centrifuge. All of these technologies, except gas centrifuge, were eliminated from detailed study ‘
due to the fact that some technologies are still in development and/or not economically viable.

The environmental impacts of gas centrifuge technology were qualitatively evaluated, relative to
those of the proposed laser-based technology. Although gas centrifuge is a technologically and
economically viable alternative, it is not obviously superior to the laser-based technology that

GLE has chosen to pursue for the proposed action.

The NRC also evaluated alternative conversion and disposition methods for depleted uranium |
hexafluoride (UFg), including (1) beneficial use of depleted UFs and (2) conversion at facilities
other than the new U.S. Department of Energy (DOE) facilities at Portsmouth, Ohio, and |
Paducah, Kentucky. For the purposes of this analysis, because the current available inventory
of depleted uranium exceeds the current and projected demand for the material, the depleted
UF¢ generated by the proposed GLE Facility was considered a waste product, and disposition
alternatives involving its use as a resource were not evaluated. In addition, existing fuel
fabrication facilities are currently not interested in depleted UF;, and the cost for the conversion
could not be estimated. Therefore, this alternative was also eliminated from detailed study.
However, International Isotopes, Inc., submitted a license application to the NRC on

December 31, 2009, to construct and operate a depleted uranium hexafluoride (UFs) conversion
facility near Hobbs, New Mexico. This facility would deconvert depleted UF; into fluoride
products (for commercial resale) and depleted uranium oxides (for disposal). On

February 23, 2010, the NRC accepted the license application for detailed technical review.

NRC EXEMPTION TO CONDUCT CERTAIN PRECONSTRUCTION ACTIVITIES

The NRC has approved an exemption request from GLE to conduct certain preconstruction
activities prior to NRC’s decision to issue a license for the construction and operation of the
proposed GLE Facility. The exemption covers the following activities and facilities:

» Clearing of 47 hectares (117 acres) for the proposed GLE Facility;

» Site grading and erosion control;

+ Installing a stormwater retention system;

» Constructing main access roadways and guardhouse(s);

» Installing utilities (electricity, potable water, process water, water for fire suppression,
sanitary sewer, and natural gas);
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» Constructing parking lots and minor roadways; and
» Constructing administrative building(s).

The NRC granted the exemption on May 8, 2009. This exemption authorizes GLE to conduct
the stated activities, provided that none of the facilities or activities subject to the exemption
would be components of GLE’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. For
the purposes of this EIS, these activities are assumed to occur prior to NRC’s decision to grant
a license to GLE, and therefore, are assumed to occur under both the proposed action and no-
action alternatives.

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 based on Council on
Environmental Quality (CEQ) terminology for “significantly” (see 40 CFR 1508.27). Since the
significance and severity of an impact can vary depending on the proposed action, both
“context” and “intensity” as defined in CEQ regulations 40 CFR 1508.27 were considered.
Context is the environment surrounding the location where action(s) would occur. Intensity
refers to the severity of the impact, in whatever context it occurs. Based on this, the NRC
established three levels of significance for potential impacts: small, moderate, and large. The
definitions of these three significance levels follow:

« Small impact. Environmental effects are not detectable or are so minor that they will neither
destabilize nor noticeably alter any important attribute of the resource.

* Moderate impact. Environmental effects are sufficient to alter noticeably, but not destabilize,
important attributes of the resource.

« Large impact. Environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.

Land Use

Small Impact. The Wilmington Site is owned by GE and zoned for heavy industrial use;
construction of the proposed GLE Facility would be consistent with current zoning. The project
area currently consists of mostly mixed-pine forest, and is bordered by existing GE facilities, the
Northeast Cape Fear River, and residential development. Preconstruction activities would occur
under the proposed action, removing the undeveloped forest. Construction of the proposed
GLE Facility would not alter current land use at the Wilmington Site or affect surrounding land
use.

Operation of the proposed GLE Facility at the Wilmington Site could affect nearby residential
development. However, facility operations would be consistent with other industrial activities at
the Wilmington Site. These industrial activities have had no effect on residential development.

Decommissioning would not alter current land use at the Wilmington Site or affect surrounding
land use.
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Historical and Cultural Resources |

Small to Moderate Impact. The location for the proposed GLE Facility (study area) comprises
106 hectares (263 acres). Under the proposed action, preconstruction activities would have an
impact on historic and cultural resources. NRC-authorized construction would take place on
ground previously disturbed by preconstruction. No construction activities are expected to occur
in the portion of the Wilmington Site where historic and cultural resources are known to exist.

GLE Facility operations would have the potential to affect historic and cultural resources. While
GLE has no plans to alter the site during operations, there is a high potential for additional
historic and cultural resources to be discovered during routine maintenance activities. The
Wilmington Site is located within a region containing high concentrations of historic and cultural
resources. Operational impacts would depend largely on procedures employed to protect
historic and cultural resources. The Middle Woodland archaeological site 31NH801 would not
be affected by facility operations. The North Carolina State Historic Preservation Office (SHPO)
requested that GLE develop procedures to protect site 31NH801. In response, the NRC
proposed a license condition that would require GLE to consider the potential effects on historic
and cultural resources from any ground-disturbing activities in unsurveyed areas of the GLE
Facility site. GLE also developed Common Procedure CP-24-201 to address the unanticipated
discovery of human remains or artifacts. The SHPO concurred that a determination of “no
adverse effect” is appropriate with the inclusion of the proposed license condition. Based on
this information, the NRC determined that the impact level would be SMALL to MODERATE
given the close proximity of significant historic and cultural resources and high potential for
additional historic and cultural resource materials to be discovered during routine operations.
The NRC's determination is based on the license containing the proposed license condition.

Decommissioning impacts on historic and cultural resources are expected to occur primarily
during ground-disturbing activities; the need to clear previously undisturbed land is not expected
as a part of decommissioning activities.

Visual and Scenic Resources

Small Impact. The project area has low scenic quality and the environment in the project area is
not unique for the area. Under the proposed action, preconstruction activities would include
clearing vegetation. The proposed GLE Facility would be located adjacent to existing industrial
facilities and would be consistent with the existing industrial character of the Wilmington Site.
Likewise, the project area is not in a location that is sensitive to visual intrusions.

Construction activities would be limited to the Wilmington Site. The greatest visual impacts
would occur from increased truck and worker traffic, but these impacts would be temporary.
The main project area is surrounded by a vegetation barrier, so construction activities would be
largely screened. Construction cranes would be visible from greater distances, but this impact
would be temporary.

The two most visible (i.e., tallest) structures would be the water tower and a portion of the |
operations building referred to as the operations building tower. The operations building tower

will have front and side profiles of 37 meters (120 feet) by 200 meters (660 feet), and could

reach up to 49 meters (160 feet) above grade. The proposed water tower is the same height as
the existing Wilmington Site water tower, the top of which is visible from south of Interstate 140
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(1-140). Although the operations building tower could be 10 meters (30 feet) taller than the
existing water tower, it would be visible primarily from Castle Hayne Road and the residential
subdivision to the northeast, because it would be further from 1-140 than the existing water
tower. The water tower, facility, and operations building tower would not represent a major
alteration of the existing visual environment. Portions of the proposed facility may be visible
from 1-140, and the planting of additional vegetation may minimize visual impacts.

Decommissioning impacts on visual and scenic resources would be minimal and of short
duration. Temporary visual impacts could result from the use of heavy equipment and the
increase in worker traffic. Once decommissioning is complete, most of the visual impacts would
cease. The vegetation screen surrounding the Wilmington Site would make changes
imperceptible to all but the closest residences.

Air Quality

Small to Moderate Impact. Under the proposed action, preconstruction activities would have an
impact on ambient air quality conditions at the Wilmington Site. Air quality impacts would be the
highest during preconstruction activities (not a part of the proposed action) and the initial two
years of GLE Facility construction. Criteria pollutants, volatile organic compounds (VOCs),
greenhouse gases, hazardous air pollutants (HAPs), fugitive dust emissions, and engine
exhaust emissions would be released during these activities. Emissions of sulfur dioxide (SO.),
nitrogen dioxide (NO,), and carbon monoxide (CO) would have a SMALL impact on ambient air
quality (well below applicable standards). Impacts from lead and ozone-precursor emissions
from GLE Facility construction are expected to be negligible and would have SMALL impacts on
surrounding areas.

Total 24-hour concentrations of particulate matter equal to or smaller than 10 micrometers
(PM.o) and particulate matter equal to or smaller than 2.5 micrometers (PM,5), mostly resulting
from fugitive dust emissions, are predicted to exceed air quality standards during
preconstruction and construction phases. Since preconstruction and construction activities
would last about nine months and two years, respectively, the potential air quality impacts
during the preconstruction phase would be MODERATE but temporary. Aggressive dust control
measures would be implemented during the preconstruction and construction phases to reduce
the impact.

Because the proposed GLE Facility would not employ any continuous combustion activities
during operation, emission rates for criteria pollutants and HAPs would be SMALL. Uranium-
related and/or hydrogen fluoride (HF) stack emissions would be minimal, and emissions from
diesel fuel handling would be very low. Fugitive dust emissions would be minimal, as most
working areas and roads would be paved. Potential impacts from GLE Facility operations on
regional ozone would also be SMALL.

Decontamination activities would mostly occur inside GLE Facility buildings, where emission
controls would minimize atmospheric releases. Standard dust suppression techniques could be
employed during the demolition of structures and other hard surface areas to control dust
emissions. Work areas would be monitored for airborne dust, and a small, temporary shelter or
tent with portable high-efficiency particulate air (HEPA) filtration could be used to minimize the
release of contaminated dust. The number of workers would be fewer than those required
during construction or operations, but truck traffic on the North access road would be

NUREG-1938 XXX February 2012




Executive Summary

comparable to that experienced during GLE Facility construction. Air emission rates and
associated air quality impacts of decontamination and decommissioning activities at the
proposed GLE Facility would be comparable to or less than those experienced during
construction.

Geology and Soils

Small Impact. Under the proposed action, preconstruction activities would have an impact on
soil conditions at the Wilmington Site. Approximately 91 hectares (226 acres) of land would be
disturbed under the proposed action, including the proposed GLE Facility site, support
structures, and road construction. Construction vehicles and equipment could leak fuel, oil, or
grease to site soils. Construction activities would include soil excavation, soil storage and
removal, and stormwater management. Construction would not impact geologic resources
because the site lacks significant geologic resources.

Soil disturbance during GLE Facility operations would continue at reduced levels, as some
construction would continue after start-up. Impervious surfaces such as roads, parking lots, and
roofs would increase stormwater runoff, increasing erosion potential. Large storm events could
create erosion along drainages or at culverts, requiring maintenance or drainage system
improvement. Vehicles and equipment used in unpaved areas during facility operations could
leak fuel, oil, or grease to site soils. Groundwater pumping is expected to have a minimal effect
on groundwater levels, and the associated degree of subsidence is expected to be negligible.
Other geologic hazards (e.g., volcano, tsunami, landslides, radon gas, methane gas,
subsidence due to mining) to the site are not anticipated.

Foundations, roads, and utility lines would likely be undisturbed during decontamination and
decommissioning. Erosion may increase, as portions of the site are disturbed by heavy
equipment.

Surface Water Resources

Small Impact. Under the proposed action, preconstruction activities would have an impact on
water quality in streams located on the Wilmington Site. Excavation during construction could
affect surface water quality. The access road for the proposed GLE Facility would require a
new stream crossing and possibly change a jurisdictional channel, which could lead to erosion
and increased sediment load. Construction vehicles and equipment pose the possibility of leaks
or spills of fuels, oil, or grease, which could run off and impact nearby surface water. However,
it is unlikely that a minor spill would reach the Northeast Cape Fear River or Prince George
Creek. Infiltration into site soil would likely reduce or eliminate the potential for runoff.

Process wastewater effluent would be discharged at an existing outfall during GLE Facility
operations, increasing the site’s process wastewater volume by about 7 percent. Liquid
radioactive waste would be pretreated to reduce uranium to acceptable levels before transfer to
the existing wastewater treatment facility. Treatment would produce an effluent similar to
current process wastewaters. Treated sanitary wastewater effluent would be reused in site
cooling towers.

No consumption of surface water would occur during GLE Facility operations. Stormwater
runoff would collect in a State-permitted detention basin before discharge and would be
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regulated by a National Pollutant Discharge Elimination System (NPDES) permit. Stormwater
runoff from the UF; cylinder storage pads would collect in a lined retention pond. If monitoring
demonstrates a lack of radioactivity, pond effluent would be discharged to the stormwater
detention basin and ultimately, to the effluent channel. Any increase in turbidity and sediment
loading to streams as a result of construction would subside during GLE Facility operations. Oil,
grease, metals, and other automotive-related contaminants would be present in limited
quantities due to onsite vehicular traffic. Herbicides used in landscaped areas of the Wilmington
Site would also be present.

GLE Facility process wastewater flow would cease during decontamination and
decommissioning, but decontamination effluent could be generated. If the Wilmington Site
treatment and industrial reuse facility could not receive sanitary discharge during the
decontamination and decommissioning of the proposed GLE Facility, portable toilets would be
required for workers. The collection, treatment, monitoring, and discharge of decontamination
water would be designed to avoid significant environmental impact. Erosion may increase as
portions of the site are disturbed by heavy equipment, and BMPs would reduce the impact.

Groundwater Resources

Small Impact. Under the proposed action, preconstruction activities would have an impact on
groundwater quality in shallow aquifers at the Wilmington Site. Implementation of best
management practices (BMPs) during the construction of the proposed GLE Facility would
reduce the potential for leaks of fuel, oil, and grease to soil and groundwater. The use of
portable toilets during construction would eliminate sanitary system impacts on groundwater.
Tanker trucks would provide potable and nonpotable construction water.

During GLE Facility operations, stormwater collected from the UF¢ cylinder storage pad is
expected to have no more than trace amounts of radiological contaminants, and the liner is
expected to limit infiltration to groundwater. Discharge at site outfalls would be from process
and sanitary wastewater. Some portion of these effluents may potentially infiltrate the Peedee
sand aquifer. However, treatment and monitoring are expected to result in no significant
contaminant concentrations in the effluent channel. The proposed facility will obtain additional
groundwater for potable purposes from existing production wells at the Wilmington Site. Water
level data show these wells to be cross-gradient of the overall Wilmington Site, and they do not
result in significant drawdown. Groundwater will also be needed as a source of process water
for the proposed GLE Facility. A small amount of increased drawdown is expected, without
significant effect on flow directions, water quality, or availability for offsite users. Diesel tanks at
the facility would have appropriate leak detection equipment. In addition, a groundwater
monitoring plan would be developed after the facility is constructed.

The removal of structures, utilities, materials, and products during the decommissioning of the
proposed GLE Facility is not expected to have an impact on site groundwater resources.

Ecological Resources

Small to Moderate Impact. Under the proposed action, most impacts on ecological resources
would occur during preconstruction activities and would be SMALL to MODERATE.
Preconstruction impacts on wetlands, environmentally sensitive areas, and aquatic biota would
be SMALL. Most construction activities would occur in areas that would have already been
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disturbed by preconstruction activities. Impacts on vegetation would occur primarily from
vegetation clearing, habitat fragmentation, alteration of topography, changes in drainage
patterns, and soil compaction. Remaining potential impacts on vegetation include decline or
mortality of trees near the construction boundary, effects related to hydrologic changes,
deposition of dust and other particulate matter, introduction of invasive plant species, and
accidental releases of hazardous materials (e.g., fuel spills).

Wetlands could be impacted by alteration of surface water runoff patterns, soil compaction, or
groundwater flow. No wetlands would be directly impacted by construction of the proposed
facility, but three jurisdictional wetlands and one isolated wetland occur within the corridor for
the revised entrance and roadway. It is probable that the isolated wetland would be directly
impacted, resulting in a wetland loss. However, impacts on, or loss of, this wetland would not
be significant, given the apparent low value of the wetland under State rating guidelines.
Indirect impacts on wetlands could occur from increased stormwater runoff, decreased
groundwater recharge, disconnected hydrologic conductivity, or changes in groundwater or
surface water flow patterns. Impacts from increased or decreased runoff are expected to be
negligible.

Except for the probable impact on wetlands, no environmentally sensitive areas would be
directly impacted by construction. Only minor, localized indirect impacts on environmentally
sensitive areas may occur from erosion and sedimentation or from changes in drainage
patterns.

Impacts on wildlife from construction would include habitat disturbance, wildlife disturbance, and
injury or mortality of wildlife. Habitats within the footprint disturbed by construction would be
reduced or altered, and construction activities would result in habitat fragmentation.
Construction would cause a loss of habitat, which could result in a long-term reduction in wildlife
abundance and richness. Although habitats adjacent to the proposed facility site would mostly
remain unaffected, wildlife might make less use of these areas due to disturbance (indirect
habitat loss). Habitat disturbance, including roads, could facilitate the spread and introduction of
invasive plant species. Wildlife habitat could be adversely affected if invasive vegetation
became established in the disturbed areas and adjacent offsite habitats. If exposure of wildlife
to fugitive dust was of sufficient magnitude and duration, the effects could be similar to those on
humans. A more probable effect would be the dusting of plants, which could make forage less
palatable. Construction activities could cause wildlife disturbance, including interference with
behavioral activities. Wildlife could respond in various ways, including attraction, habituation,
and avoidance. Principal sources of noise would include vehicle traffic and operation of
machinery. Regular or periodic noise could cause adjacent areas to be less attractive to wildlife
and result in a long-term reduction in use. Construction activities could result in the direct injury
or death of certain wildlife species. Wildlife could also be exposed to accidental fuel spills or
releases of other hazardous materials.

No aquatic habitats are located within the footprint of the areas that will be cleared for the
proposed facility, and no significant adverse impacts on aquatic biota are expected from
construction activities.

No impacts would be expected on any Federally listed threatened, endangered, or other special

status species from construction activities. Similarly, no impacts would be expected on any
State-listed species.
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During operation, impacts on vegetation would include moving, hand-cutting, and chemical
control of vegetation around the proposed facility, support facilities, utility corridors, and access
road. No effects on vegetation would be expected from the cooling tower or air emissions,
wastewaters, and solid wastes generated during operation. It is unlikely that radionuclide
releases would have adverse effects on ecological resources. Facility operation would not
encroach upon or have any other adverse effect on wetlands. Impervious surfaces generally
result in increased runoff and reduced infiltration, but routing drainage to the stormwater
detention and retention basins would minimize the potential for wetland water-level fluctuations.
No environmentally sensitive areas would be impacted by operations. Potential impacts on
wildlife from operations would include ongoing habitat disturbance (i.e., reduction, alteration,
and fragmentation of habitat), and wildlife injury or mortality.

No natural water bodies occur within the immediate area of the proposed facility. During
operations, aquatic habitats and biota could be affected by continued erosion and sedimentation
and exposure to contaminants. Increased liquid effluent discharges could increase turbidity and
sedimentation until the stream channel adjusts. Wastewater would be treated to meet NPDES
permit requirements, so aquatic biota would not be adversely impacted. The potential exists for
toxic materials (e.g., fuel, lubricants, and herbicides) to be accidentally introduced into aquatic
habitats, but an uncontained spill would probably affect only a limited area, and lubricants and
fuel would not be expected to enter wetlands or waterways (due to soil infiltration and the
distance from the main work area to drainages). Only trace levels of radiological contamination
would be released to surface waters during operation, so adverse radiological impacts on
aquatic biota would not be expected.

No adverse impacts on threatened, endangered, or other special status species would be
expected from facility operations due to the lack of suitable habitats within the immediate project
area.

Most decontamination activities would occur inside buildings, so large-scale ecological resource
impacts are not expected. Removal of facilities could impact vegetation adjacent to the facilities
and cause offsite erosion and sedimentation. The plant community established where facilities
are removed would depend on subsequent use of the project area, and revegetation of the
removed facility areas could increase wildlife habitat diversity. Decommissioning activities are
not expected to directly impact wetlands or environmentally sensitive areas. There would be a
temporary increase in disturbance to wildlife associated with vehicle, equipment, and worker
activities. Other potential impacts would include the disposal of solid wastes and hazardous
materials and the remediation of any contaminated soils. After decommissioning is complete,
there would be no fuel or chemical spills associated with the facility.

Impacts on wildlife from decommissioning are expected to be similar to those experienced
during construction. Removal of wildlife habitat (primarily landscaped lawns) would have minor
impacts on wildlife populations. There would be a temporary increase in noise and visual
disturbance associated with the removal and subsequent restoration of facilities. Removal of
the impervious areas would decrease runoff and discharge, ceasing impacts on aquatic biota.
Decommissioning would not directly impact threatened, endangered, or other special status
species.
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Noise

Small to Moderate Impact. Under the proposed action, noise impacts associated with
preconstruction activities would be short-term and limited to the immediate vicinity of the
proposed GLE Facility site. During construction, vehicular traffic to and from the proposed

GLE Facility would generate intermittent noise along local roadways. However, the noise
contribution from these sources would be limited to the immediate vicinity of the Wilmington
Site. Maijor activities would include building construction and equipment installation. Potential
noise impacts on the nearest subdivision would be moderate but temporary in nature when road
construction (a preconstruction activity) occurs.

During GLE Facility operations, exterior equipment, such as pumps, heat pumps, transformers,
and cooling towers, would generate noise. Other sources of noise would include commuter
vehicular and delivery truck traffic. Noise levels at the fenceline nearest to the Wooden Shoe
residential subdivision would be below day and night ambient sound levels that correspond to
the New Hanover County Noise Ordinance.

Most decontamination activities would occur inside the GLE Facility buildings. If
decommissioning includes demolition, heavy construction equipment may be required.
Salvaged materials and waste/debris would be hauled offsite by truck. Noise from truck traffic
on site access roads would be comparable to that experienced during construction. Noise
levels at the fenceline from truck traffic on the North access road nearest the Wooden Shoe
subdivision are expected to be below the New Hanover County Noise Ordinance.

Transportation

Small to Moderate Impact. Under the proposed action, preconstruction activities would have an
impact on traffic conditions. These impacts would be short-term and limited to site access roads
and roads in the vicinity of the Wilmington Site. Construction traffic would involve the movement
of personnel, equipment, and material to and from the proposed GLE Facility site, and the
removal of construction debris and waste. The number of truck shipments would vary over the
course of construction. Construction activities are estimated to add an average of
approximately 35 trucks per day, with a small impact on local traffic. Prior to start-up, an
average increase of up to 1428 daily trips by construction personnel is anticipated, with the
heaviest traffic occurring in the immediate vicinity of the site entrance. Impacts on roads in the
vicinity of the Wilmington Site could be SMALL to MODERATE; regional impacts would be
SMALL. Impacts would be reduced if shift changes do not coincide with peak traffic volume
periods.

GLE Facility operations would overlap with the construction period for 5—6 years, during which
time vehicular traffic from commuting operations personnel would be combined with traffic from
construction workers and shipments. An average of approximately six additional truck
shipments per day to and from the Wilmington Site would occur during GLE Facility operations.
The average number of workers (construction and operations personnel) commuting on a daily
basis during start-up and construction completion is anticipated to be 590, with about 350
permanent operations personnel employed over the remainder of the operational period. The
average number of additional daily vehicle trips from facility activities will increase by about
1239 at the Wilmington Site during the period of construction and operations overlap. Once
construction is complete, the average number of daily trips associated with operations
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personnel is estimated to be approximately 735. The range of additional daily vehicle trips from
facility operations (735 to 1239) would have a MODERATE impact on the local road network.
However, the impact on regional traffic flow would be SMALL. |

Operations of the proposed GLE Facility would require the shipment (by truck) of various ‘
radioactive materials to and from the facility. Vehicle-related risks result from a vehicle moving
from one location to another (independent of cargo characteristics), while cargo-related risk

refers the risk from the cargo being shipped. In the case of the uranium, cargo-related risks ‘
would include exposure to ionizing radiation during normal transportation and accident

conditions, as well as chemical hazards during accident conditions. Less than one latent cancer
fatality is anticipated for the public and transportation crews from all shipments on an annual
basis. No latent fatalities from vehicle emissions are anticipated on an annual basis.

Overall annual transportation accident impacts from the proposed action are expected to be |
SMALL. Chemical impacts would be negligible, as past analyses of depleted UFs shipments

have shown the estimates of irreversible adverse effects to be approximately 1 to 3 orders of
magnitude lower than the estimates of public latent cancer fatalities from radiological accident
exposure. No fatalities are expected from accidents (direct physical trauma) on an annual

basis.

Initial decommissioning activities during the last year of operations would increase the total
number of workers. The number of truck shipments to offsite locations during this period is
expected to be approximately the same as during construction. Local and regional |
transportation impacts would be SMALL after operations cease due to the decrease in workers
during decommissioning. Radioactive waste from decommissioning would be sent to the
appropriate storage, treatment, and disposal facilities. Impacts from radioactive waste

shipments would be SMALL due to the low levels of external radiation and the low number of
shipments.

Public and Occupational Health

Small Impact. Occupational exposures during preconstruction activities would be minor and
minimized using work practices and personal protective equipment. Preconstruction activities
are not expected to cause any exceedances of ambient air quality criteria, with the possible
exception of short-term criteria for particulate matter from fugitive dust. Occupational exposures
during construction of the proposed GLE Facility would be minor and minimized using work
practices and personal protective equipment. Construction activities are not expected to cause
any exceedances of ambient air quality criteria, with the possible exception of short-term criteria
for particulate matter from fugitive dust.

Construction activities would not generate radiological contamination but could disturb areas |
previously contaminated by past and current operations. Construction workers could also be
exposed to emissions from the proposed GLE Facility during the overlap of construction and
operation. The maximum possible dose would be a small fraction of background radiation
exposure and less than 1 millisievert per year (100 millirem per year). Dose to the offsite public
would be significantly less, as there is no potential for measurable exposure from existing site
contamination.
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A total of 324 total recordable incidents, 197 lost workday incidents, and less than one fatal
injury are projected for 38 years of GLE Facility operation. Lasers would normally be operated
within enclosures and equipped with interlocks to prevent inadvertent worker exposure.

The greatest potential for occupational exposure in the main process building would be from
connecting and disconnecting UF; cylinders. Airborne concentrations of HF and uranyl fluoride
inside facilities are expected to be insignificant, and workers would use ventilation equipment to
minimize exposures. Concentrations near the release point could be as high as 10 percent of
the Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit and
would be limited by ventilation equipment. Large volumes of UFs would be present as feed and
product material, but there would be no routine exposures to solid or liquid UFs. Exposure to
industrial chemicals would be limited by minimizing airborne releases and use of protective
equipment.

Potential long-term, low-level HF and uranium exposure to the public would be the primary
offsite chemical exposures of concern. However, only minor quantities of UFs or HF would
escape the facility ventilation system, and the quantity of HF passing through the emissions
control devices would be below levels established in the facility air permit and protective of
public health. UF¢ and HF levels at the site boundary and the location of the nearest resident
would be lower than onsite levels. HF concentrations at all exposure locations are far below the
most stringent state or Federal ambient air quality standards for the general public. No criteria
air pollutants would be produced by the enrichment process.

Facility operation could result in radiation exposure to the public via uranium releases or direct
external radiation exposure. UFg gas released in the main process building would pass through
a ventilation system to minimize external release. Liquid effluents would be treated and
sampled to limit releases. Direct exposure to the public could occur from onsite uranium and
transportation both onsite and offsite. Direct radiation and skyshine from airborne releases
would be undetectable at offsite areas. The NRC public release limits for uranium in air and
liquid effluents would be met.

Radioactive materials at the proposed GLE Facility would present the possibility for onsite
members of the public to receive a direct radiation dose. Because of cylinder shielding and the
distance to receptors, stored cylinders of depleted uranium are expected to have only a minor
effect on the exposure rate at the site boundary.

Radioactive process wastewater would be collected and sampled before routing to a liquid
effluent treatment system. Treated liquid effluent would be discharged to the existing final
process lagoon facility. Water from the lagoon facility would be discharged through a permitted
outfall to the site effluent channel. Sanitary wastewater would be treated in the existing sanitary
wastewater treatment facility, and treated effluent would replace cooling tower blowdown.
Stormwater runoff would drain into a stormwater wet detention basin before discharge. A
separate holding pond would collect stormwater runoff from the UF¢ storage pads, where the
runoff would be monitored before discharge to the wet detention basin. Discharges from all
liquid effluent streams would be released into the Wilmington Site effluent channel and flow to
the Northeast Cape Fear River through Unnamed Tributary #1.

There are no public water intakes on the Northeast Cape Fear River downstream of the
discharge point, so the only exposure pathways of concern are fish ingestion and those relating
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to recreational water use. Calculated doses to a maximally exposed individual and the
surrounding population from liquid effluent releases are well below 1 millisievert per year.

Decommissioning plans would involve decontamination of structures and selected facilities to |
free-release levels before allowing them to remain in place for future use. Leaving the buildings
would minimize the number of workers required for decommissioning, which would reduce the
number of injuries compared to building removal. Occupational injuries would be reduced in
number in accordance with the reduced effort required for decommissioning. Residual |
contamination would be decontaminated to free-release levels or removed from the site and
disposed of in a low-level radioactive waste facility.

The annual occupational dose during decontamination and decommissioning is expected to be
in the range of 0.05—1.5 millisievert (5—150 millirem), which is comparable to the average dose
from the operating fuel facilities (1.3—1.5 millisievert [130—-150 millirem]). Therefore, the
occupational dose during decontamination and decommissioning would be bounded by potential
exposures during operations. Similar uranium handling would be involved during operations
that purge the laser-enrichment lines. Once this decontamination is completed, the remaining
quantity of UFg would be residual and significantly less than handled during operations.
Because systems containing residual UFs would be opened, decontaminated, and dismantled,
an active environmental monitoring and dosimetry (external and internal) program would be
conducted to maintain doses as low as reasonably achievable (ALARA). Chemical exposures |
would be similarly limited.

Waste Management

Small Impact. Under the proposed action, preconstruction activities would occur and generate
construction-related waste streams. Solid nonhazardous wastes generated during construction
would be similar to wastes from other industrial construction sites and transported offsite to an
approved local landfill. Construction activities would generate less than 2 percent of the waste |
that the New Hanover County Landfill receives annually from all other sources. Small quantities
of organic solvent-based residuals could be used and may require management as hazardous
waste. Hazardous wastes from construction would be packaged and shipped offsite to licensed
facilities.

Facility operations would result in the generation of wastewaters that would be treated onsite
before discharge and solid wastes that would be treated (onsite or offsite) and shipped for
disposal offsite. Sanitary wastewater would be collected by a sewer system connected to the
existing Wilmington Site sanitary wastewater treatment facility, increasing the load on the
existing system by about one-third. Treated sanitary wastewater effluent could be used as
makeup water in onsite cooling towers. Should discharges to surface waters be necessary, the
existing NPDES discharge permit would be adequate to cover the additional effluent volume.
Cooling tower blowdown would be sent to the Wilmington Site’s final process lagoons.
Radioactive process wastewater from facility operations would be collected and treated to
remove uranium, other metals, and fluoride. The treated effluent would be discharged to the
process wastewater aeration basin and final process lagoon facility. Impacts from radiological
exposure to depleted UFg in the cylinder storage pad would be SMALL, and impacts from the
conversion of depleted UF¢ generated by the proposed GLE Facility would be SMALL.
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The waste management facilities used during operations would also be used during |
decontamination and decommissioning. With the decrease in workers from operations to
decommissioning, sanitary wastewater treatment volumes would decline. Materials and
equipment eligible for recycling or nonhazardous disposal would be sampled or surveyed to
ensure that contaminant levels are below release limits. Buildings and other structures would

be decontaminated and the debris shipped offsite for disposal. Radioactive material from
decontamination and contaminated equipment would be packaged and shipped offsite to an
appropriately licensed disposal facility. Staging and laydown areas would be segregated and |
managed to prevent contamination of the environment and creation of additional wastes.

Socioeconomics

Small Impact. Under the proposed action, preconstruction activities would increase the number
of onsite construction workers and could result in a short-term increase in the demand for rental
housing and public services in the vicinity of the Wilmington Site. Two types of jobs would be
created by the proposed action: (1) construction and start-up related jobs, which are transient,
short in duration, and less likely to have a long-term socioeconomic impact; and (2) operations-
related jobs in support of the proposed GLE Facility operations, which have the greater potential
for permanent, long-term socioeconomic impacts within the socioeconomic region of influence
(ROI). The ROI covers three counties in North Carolina — Brunswick County, New Hanover
County, and Pender County. During the peak year of construction (2012), 680 construction
workers would be at the proposed GLE Facility site and there would be an additional

3131 indirect jobs created in the ROI. Construction activities would generate $139.8 million in
income in the ROI, including $1.7 million in State income taxes and $1.2 million in State sales
taxes. The number of construction workers relocating from outside the region could cause a
short-term increase in the demand for temporary (rental) housing and services in the ROI.

Facility start-up activities would create 200 new jobs in the ROI. Start-up activities would
generate $28.0 million in income in the ROI, including $1.3 million in State income taxes and
$0.92 million in State sales taxes. Again, the number of start-up workers relocating from outside
the region could cause a short-term increase in the demand for temporary (rental) housing and
services in the ROI.

GLE Facility operations would create 350 new jobs in the ROI. GLE Facility operations would
generate $51.5 million in income in the ROI, including $2.3 million in State income taxes and
$1.7 million in State sales taxes. The number of operations workers relocating from outside the
region could affect local housing markets and increase the demand for public services.
However, the relatively small number of operations workers (161 to 210) estimated to relocate
to the ROI would limit the impact.

Decontamination and decommissioning activities in the first year would create 50 new jobs at
the GLE Facility site. Decommissioning would generate $6.1 million in income in the ROI in the
first year. Facility decommissioning would produce less than $0.3 million in direct State income
taxes and less than $0.2 million in direct State sales taxes. Decommissioning activities would
constitute less than 1 percent of total ROl employment in the first year. |
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Environmental Justice

Under the proposed action, preconstruction activities would result in impacts on minority and
low-income populations, mostly consisting of environmental and socioeconomic effects (e.g.,
noise, dust, traffic, employment, and housing impacts). Noise and dust impacts would be short-
term and limited to onsite activities. Minority and low-income populations residing along site
access roads could experience increased commuter vehicle traffic during shift changes.
Increased demand for rental housing could disproportionately affect low-income populations.
However, due to the short duration of preconstruction activities and the availability of rental
housing, impacts to minority and low-income populations would be short-term and limited.

The majority of environmental impacts associated with the construction and operation of the
proposed GLE Facility would be SMALL to MODERATE (SMALL for all resource areas during
decommissioning) and would generally be mitigated. Because impacts to the general
population within 4 miles of the proposed facility would be SMALL to MODERATE, the various
phases of facility development are not expected to result in disproportionately high and adverse
impacts on low-income or minority residents.

Even when environmental impacts are anticipated to be SMALL for the general population,
some population groups, such as those participating in subsistence hunting and fishing, could
experience disproportionate exposure. However, air and liquid radiological releases from the
proposed GLE Facility are projected to be extremely low, and exposure through fish
consumption would be even lower. Preconstruction, construction, operation, and
decommissioning of the proposed GLE Facility is not expected to result in disproportionately
high and adverse impacts to minority, low-income, or subsistence consumption populations.

Accidents

Small Impact. Representative accident scenarios vary in severity from intermediate- to high-
consequence events and include accidents initiated by natural phenomena, operator error, and
equipment failure. Two of the accidents involve criticality and the other three involve the release
of UFe. If the higher-consequence-criticality accident were to occur, the consequence for a
worker in close proximity would be high (fatality), but GLE has committed to various preventive
and mitigating measures to significantly reduce these consequences. Worker health
consequences are low for scenarios involving the release of UFs. Worker health consequences
are low to high for scenarios involving HF exposure. Worker health consequences are
intermediate to high for scenarios involving uranium chemical exposure. Radiological
consequences to a maximally exposed individual at the Controlled Area Boundary are low for
the criticality accidents and all UF; release scenarios. Risk to the offsite public in the direction
of highest exposure is estimated to be less than one lifetime cancer fatality for all accident
scenarios. Plant design, passive and active engineered controls, and administrative controls
would reduce the likelihood of accidents. Therefore, the probability-weighted consequence (or
risk) from accidents under these conditions is expected to be SMALL. No facility accidents
would occur after the cessation of operations, so there would be no potential for facility
accidents during decommissioning.
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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. Preconstruction activities are assumed to take place under both the
proposed action and the no-action alternative, regardless of the NRC decision to issue a license
for the proposed GLE Facility.

Under the no-action alternative, enrichment services would continue to be performed by existing
domestic and foreign uranium enrichment suppliers. Paducah GDP and the NEF would
continue to provide enrichment services. The ACP and EREF may also provide enrichment
services in the future. Impacts from these other domestic enrichment facilities have been
evaluated in other NRC environmental reviews.

Land Use

Small Impact. Under the no-action alternative, preconstruction activities would occur even if the
proposed GLE Facility is not constructed. Preconstruction would alter the undeveloped forest
within the Wilmington Site but is not expected to affect surrounding land use. Other uses of the
land at the Wilmington Site would not be precluded.

Historical and Cultural Resources

Small Impact. Under the no-action alternative, ground disturbance caused by preconstruction
activities could impact historic and cultural resources at the Wilmington Site. Since the
proposed GLE Facility would not be constructed under the no-action alternative, no further
impacts on historic and cultural resources would occur.

Visual and Scenic Resources

Small Impact. Under the no-action alternative, preconstruction activities would include clearing
vegetation. The vegetation screen along the northern part of the Wilmington Site would not be

altered by preconstruction activities. Since the proposed GLE Facility would not be constructed
under the no-action alternative, the visual appearance of the Wilmington Site would not change.

Air Quality

Small Impact. Under the no-action alternative, preconstruction activities would have an impact
on ambient air quality conditions at the Wilmington Site. Since the proposed GLE Facility would
not be constructed under the no-action alternative, there would be no further impacts on air
quality.

Geology and Soils
Small Impact. Under the no-action alternative, preconstruction activities would have an impact
on soil conditions at the Wilmington Site. Since the proposed GLE Facility would not be

constructed under the no-action alternative, there would be no further impacts to geologic and
soils conditions at the site.
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Surface Water Resources

Small Impact. Under the no-action alternative, preconstruction activities would have an impact
on water quality in streams located on the Wilmington Site. Since the proposed GLE Facility
would not be constructed under the no-action alternative, there would be no further impacts on
surface water resources on or near the Wilmington Site.

Groundwater Resources

Small Impact. Under the no-action alternative, preconstruction activities would have an impact
on groundwater quality in shallow aquifers at the Wilmington Site. Since the proposed GLE
Facility would not be constructed under the no-action alternative, there would be no further
impacts on groundwater resources on or near the Wilmington Site.

Ecological Resources

Small Impact. Under the no-action alternative, most impacts on ecological resources would
occur during preconstruction activities. Preconstruction impacts on wetlands, environmentally
sensitive areas, and aquatic biota would be SMALL. Impacts on Federally threatened and
endangered species and impacts on the Federal species of concern or State-listed species that
occur within New Hanover County would also be SMALL (i.e., no adverse impacts on these
species would result from the no-action alternative). Since the proposed GLE Facility would not
be constructed under the no-action alternative, there would be no further impacts on ecological
resources on or near the Wilmington Site.

Noise

Small Impact. Under the no-action alternative, noise impacts associated with preconstruction
activities would be short-term and limited to the immediate vicinity of the proposed GLE Facility
site. Since the proposed GLE Facility would not be constructed under the no-action alternative,
noise from existing GE operations at the Wilmington Site would remain unchanged.

Transportation

Small Impact. Under the no-action alternative, preconstruction activities would have an impact
on traffic conditions. These impacts would be short-term and limited to site access roads and
roads in the vicinity of the Wilmington Site. Since the proposed GLE Facility would not be
constructed under the no-action alternative, there would be no further traffic-related impacts on
site access roads and roads in the vicinity of the Wilmington Site.

Public and Occupational Health

Small Impact. Occupational exposures during preconstruction activities would be minor and
minimized using work practices and personal protective equipment. Preconstruction activities
are not expected to cause any exceedances of ambient air quality criteria, with the possible
exception of short-term criteria for particulate matter from fugitive dust. Since the proposed
GLE Facility would not be constructed under the no-action alternative, public and occupational
health risks to onsite workers and the general public would remain unchanged.
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Waste Management

Small Impact. Under the no-action alternative, preconstruction activities would occur and
generate construction-related waste streams. Since the proposed GLE Facility would not be
constructed under the no-action alternative, there would be no additional waste generated at the
Wilmington Site beyond that generated by existing GE activities.

Socioeconomics

Small Impact. Under the no-action alternative, preconstruction activities would increase the
number of onsite construction workers and could result in a short-term increase in the demand
for rental housing and public services in the vicinity of the Wilmington Site. Since the proposed
GLE Facility would not be constructed under the no-action alternative, population and
employment in the ROl would change in accordance with current projections. Activities
completed prior to the no-action alternative (i.e., preconstruction activities) would not have a
noticeable effect on county services.

Environmental Justice

Under the no-action alternative, preconstruction activities would result in impacts to minority and
low-income populations, mostly consisting of environmental and socioeconomic effects (e.g.,
noise, dust, traffic, employment, and housing impacts). Noise and dust impacts would be short-
term and limited to onsite activities. Minority and low-income populations residing along site
access roads could experience increased commuter vehicle traffic during shift changes.
Increased demand for rental housing could disproportionately affect low-income populations.
However, due to the short duration of preconstruction activities and the availability of rental
housing, impacts to minority and low-income populations would be short-term and limited.

Since the proposed GLE Facility would not be constructed under the no-action alternative, there
would be no further impacts to minority and low-income populations residing in the vicinity of the
Wilmington Site

Based on this information, there would be no disproportionately high and adverse human health
and environmental effects on minority and low-income populations residing in the vicinity of the
Wilmington Site as a result of the no-action alternative.

Accidents

Small Impact. Under the no-action alternative, the proposed GLE Facility would not be
constructed. Therefore, no accidents would result from GLE Facility operations or
decommissioning.

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 ROI in which the proposed GLE Facility would be
located, there are also direct costs associated with the construction, operation, and
decommissioning phases of the proposed action, as well as impacts associated with the
proposed action on various resource areas. However, these impacts are estimated to be small
in magnitude and small in comparison to the local and national benefits of the proposed action.
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In addition, many of the impacts on environmental resources associated with the proposed
action relate to preconstruction activities at the proposed site, and would also occur under the
no-action alternative. The principal socioeconomic impact or benefit of the proposed GLE
Facility would be an increase in employment and income in the ROI. Although the majority of
the costs, and most of the socioeconomic impacts, of the various phases of GLE Facility
development would occur in the ROI, there would be economic, fiscal, and, in particular, energy
security benefits, which would occur at both the local and national levels.

Employment created in the ROI in the peak construction year (2012) is estimated at 3811 direct
and indirect jobs, and State income tax revenues would be approximately $0.5 million per year
during construction. During the GLE operations phase (2020 to 2051), 732 direct and indirect
jobs would be created. During this period, the State would benefit from $2.3 million annually in
income taxes and $8.7 million annually in property taxes. Although it can be assumed that
some portion of State sales and income taxes paid would be returned to the ROI under
revenue-sharing arrangements between each county and 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 ROI, these beneficial impacts are
expected to be SMALL.

The direct costs associated with the proposed action may be categorized by the following life-
cycle stages: construction, facility operation, depleted uranium disposal, and decommissioning.
In addition to the costs of the proposed action, costs would be incurred for preconstruction
activities under both the proposed action and no-action alternatives. In addition to monetary
costs, the proposed action would result in impacts on various resource areas, which are
summarized above. For all resource areas, the impact of the proposed action is estimated to be
SMALL or SMALL to MODERATE.

The proposed action would result in the annual production, in peak years, of six million SWU of
enriched uranium, which would augment the supply of enriched uranium and, along with other
planned new enrichment facilities, would meet the national energy security need for increased
domestic supplies of enriched uranium. Thus, 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 ROIl. Costs
associated with the proposed project are, for the most part, limited to the resource areas in the
ROL.

COMPARISON OF THE PROPOSED ACTION AND THE NO-ACTION ALTERNATIVE

Under the no-action alternative, the proposed GLE Facility would not be constructed. However,
preconstruction activities, such as land clearing, grading, and construction of support structures,
would occur on the proposed site. These activities could affect some resource areas, including
historic and cultural resources, air quality, ecological resources, noise, and transportation.

Since the proposed GLE Facility would not be constructed, no further impacts on these resource
areas would occur as a result of the no-action alternative. Under the no-action alternative, the
costs and benefits of constructing, operating, and decommissioning the proposed GLE Facility
would not occur. Denying the license would result in no further land disturbance or activity
related to the proposed action at the Wilmington Site; therefore, no further impacts would occur
for any resource area.
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Under the no-action alternative, the Paducah GDP in Paducah, Kentucky, would remain the
primary source of domestically generated low-enriched uranium for U.S. commercial nuclear
power plants (supplying 16 percent of U.S. demand). The NEF in Lea County, New Mexico
(d/b/a URENCO USA), which is operational but still under construction, the ACP, and the EREF
may provide enrichment services in the future. Foreign enrichment sources from the
downblending of highly enriched uranium under the Megatons-to-Megawatts Program and other
foreign sources would be expected to continue to supply approximately 84 percent of the U.S.
demand.

Under the proposed action (construction, operation, and eventual decommissioning of the
proposed GLE Facility), there would be SMALL impacts on land use, visual and scenic
resources, geology and soils, water resources, socioeconomic conditions, minority and low-
income populations, public and occupational health, and waste management. The proposed
action would have SMALL to MODERATE adverse impacts on historic and cultural resources,
air quality, ecological resources, noise, and transportation; these impacts would be largely
attributable to preconstruction activities. Impacts from the most serious accidents that might
occur under the proposed action are expected to be SMALL. If constructed, the proposed GLE
Facility would provide additional domestic uranium enrichment capacity.

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). Identified activities include planned facilities and new processes at the Wilmington
Site, as well as offsite industrial development. Two projects for the Wilmington Site include the
recently constructed Advanced Technology Center Il complex and the planned Tooling
Development Center. Offsite projects include the Carolinas Cement Company manufacturing
plant, the River Bluffs residential development, and the North Carolina International Terminal.

Impacts from preconstruction activities for the proposed GLE Facility are addressed as
cumulative impacts in this EIS, as these actions are not part of the proposed action. In this
sense, preconstruction activities would be considered past activities for the purposes of
cumulative impacts. These impacts are presented alongside similar impacts from construction
of the facility that are included in the proposed action. With the exception of socioeconomic
impacts (i.e., local job creation), cumulative impacts associated with the no-action alternative
would generally be 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 generally be small, and would, in most cases, be
mitigated. The disturbed area would be cleared of vegetation and would lead to the
displacement of some local wildlife populations. There would be temporary impacts from 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 during the proposed action would be relatively small and the risk
for significant adverse impacts on neighboring residential wells or public supply wells is
expected to be small. During operations, workers and members of the public could be exposed
to radiation and chemicals.
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This EIS defines short-term uses as generally affecting the present quality of life for the public
(i.e., the 40-year license period for the proposed GLE Facility); and long-term productivity as
affecting the quality of life for future generations on the basis of environmental sustainability.
Preconstruction and the proposed action would necessitate short-term commitments of
resources and would permanently commit certain other resources (such as energy and water).
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 GLE Facility.
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 GLE Facility, GLE 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.

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 existing wells at the
Wilmington Site and would be replenished through natural mechanisms. Wastewaters would be
treated to meet applicable standards and released to local receiving surface waters. Energy
used in the form of electricity, natural gas, and diesel fuel would be supplied through existing
systems in the Wilmington 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.

Even though the land used to construct the proposed GLE Facility would be returned to other
productive uses after the facility is decommissioned, there would be some irreversible
commitment of land at offsite locations used to dispose of solid wastes generated by the facility.
In addition, wastes generated during the conversion of depleted UFs produced by the facility
and the depleted uranium oxide conversion product from the conversion of depleted UF¢ would
be disposed at an offsite location. 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 GLE Facility would be disposed of at the Wilmington Site. When
the 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.

During operation of the proposed GLE Facility, natural UFs would be used as feed material,

requiring the mining of uranium and several other operational steps in the uranium fuel cycle.
This use of uranium would be an irretrievable resource commitment.
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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 General Electric-Hitachi Global

Laser Enrichment LLC (GLE), for a license that would allow the construction and operation of a |
laser-based uranium enrichment facility near Wilmington, North Carolina (Figures 1-1 and 1-2).
The proposed facility is called the Global Laser Enrichment (GLE) Facility. GLE submitted its
Environmental Report on January 30, 2009 (GLE, 2008a) and its license application on

June 26, 2009 (GLE, 2009a).

The NRC’s Office of Federal and State Materials and Environmental Management Programs
prepared this EIS as required by Title 10, “Energy,” Part 51, of the U.S. Code of Federal
Regulations (10 CFR Part 51). 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. NRC'’s regulations under 10 CFR Part 51 implement the requirements of the National
Environmental Policy Act of 1969 (NEPA), as amended (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 the NRC issuing a license that would allow GLE to construct and ‘
operate, and eventually, decommission (under a separate NRC licensing action) a laser-based
uranium enrichment facility near Wilmington, North Carolina. If the NRC issues a license to

GLE under the provisions of the Afomic Energy Act, the license would authorize GLE to possess
and use special nuclear material, source material, and by-product material at the proposed GLE
Facility for a period of 40 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 and operation of the proposed GLE Facility.

The applicant has proposed to build the proposed GLE Facility on existing General Electric |
Company (GE) property near Wilmington, North Carolina. Two of GE’s principal manufacturing
operations — the Global Nuclear Fuel-Americas (GNF-A) Fuel Manufacturing Operation (FMO)
facility and the GE Aircraft Engines/Services Components Operation (AE/SCO) facility — are
located at the Wilmington Site. The proposed GLE Facility would be constructed in the North- |
Central Sector of the site. Some of the existing infrastructure at the site, such as the waste
treatment facilities, would also be used by the proposed facility.

Preconstruction and construction of the proposed GLE Facility would take place from 2012 to
2020, with commencement of facility operations in 2014." A 4-year start-up period would run |
concurrently with construction activities, with the facility expected to reach full production

capacity in 2020. Decommissioning or potential license renewal activities would begin in

advance of scheduled license expiration (anticipated to be 2052). GLE intends that the

' As described in Section 1.4.1, certain activities, referred to as "preconstruction” activities in this

document, are explicitly excluded from the definition of construction in 10 CFR 51.4. Preconstruction
activities are not considered a part of the proposed action.
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proposed GLE Facility help fulfill needs for domestic enriched uranium capacity for nuclear
electrical generation requirements and contribute to national energy security, as well as
contribute to deployment of advanced uranium enrichment technologies (GLE, 2008a). This
purpose and need are discussed in greater detail in Section 1.3.

Natural uranium ore usually contains approximately 99.3 percent uranium-238 and 0.72 weight
percent uranium-235. In order to be used in fuel for nuclear power plants in the United States,
the percentage of uranium-235 must be increased to 3—-5 weight percent. Enrichment is the
process of increasing the percentage of the naturally occurring and fissile uranium-235 isotope
and decreasing the percentage of uranium-238. Enrichment is one of the steps of the nuclear
fuel cycle (Figure 1-3).

Through its license application, GLE is seeking NRC authorization to produce enriched uranium
up to 8 percent by weight of uranium-235. Although there is currently no demand for
enrichment greater than 5 weight percent, GLE believes that there is potential for future demand
to change (GLE, 2009j). Enriched uranium from the proposed GLE Facility would be used in
commercial nuclear power plants and is called low-enriched uranium (LEU). Uranium used in
military reactors and nuclear weapons has a much greater percentage of uranium-235 by weight
and is called high-enriched uranium (HEU).

GLE has requested a license for a production capacity of 6 million separative work units (SWU)?
per year. A 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 GLE to construct and operate, and
eventually, decommission a commercial facility to enrich uranium up to 8 percent by weight of
uranium-235, with an initial planned maximum target annual production capacity of 6 million
SWU. The proposed facility would use the GLE laser-based technology and would be
constructed on the existing GE property near Wilmington, North Carolina. The proposed action
is intended to provide an additional domestic source of low-enriched uranium to be used in
commercial nuclear power plants.

In this EIS, the need for the proposed GLE Facility is organized by:
» the need for enriched uranium to fulfill electricity generation requirements

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

A separative work unit (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 SWU to ‘
produce 10 kilograms (22 pounds) of uranium enriched to 5 percent uranium-235. It takes on the

order of 100,000 SWU of enriched uranium to fuel a typical 1000-megawatt commercial nuclear

reactor for a year (USEC, 2009). |
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Figure 1-1 Location of the Proposed GLE Facility (GLE, 2008a)
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Figure 1-2 Wilmington Site and Vicinity (GLE, 2008a)
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Note: Reprocessing of high-level waste is currently not done in the United States. Neither a reprocessing facility nor
a Federal waste repository is currently approved (licensed) in the United States, and spent fuel is in interim storage.

Figure 1-3 Nuclear Fuel Cycle (NRC, 2008)
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The purpose of the proposed action is to fulfill these needs. The following sections discuss
these needs and how each is addressed by the proposed action.

1.3.1 Need for Enriched Uranium to Fulfill Electricity Requirements

Enriched uranium from the proposed GLE Facility would be used in U.S. commercial nuclear
power plants. According to the Energy Information Administration (EIA), these plants currently
supply approximately 20 percent of the nation’s electricity requirements (EIA, 2010). As future
demand for electricity increases, the need for enriched uranium to fuel nuclear power plants is
also expected to increase (EIA, 2010).

For the case based on established policies
and current trends (the reference case), the
EIA estimates that nuclear capacity in the
United States will increase from

100,600 megawatts in 2008 to

112,900 megawatts by 2035, including
4000 megawatts of expansion at existing
plants and 8400 megawatts of new capacity
(EIA, 2010). The EIA also estimates that
nuclear generation in the United States will
increase 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.

How Much Is a Megawatt?

One megawatt roughly provides enough
electricity for the demand of 400 to 900 homes.
The actual number is based on the season,
time of day, region of the country, power plant
capacity factors, and other factors.

Source: Bellemare, 2003.

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, early site permits (ESPs), and
combined licenses (COLs) for nuclear power plants. Since 2007, the NRC has received 17 new
reactor COL and ESP applications and expects 3 new submittals in 2012. Two COL application
reviews have recently been completed by the NRC. If the Commission determines that
licensing requirements have been met, the agency could issue the first COLs as early as in the
first half of 2012.

The EIA forecasts of nuclear generating capacity, combined with applications from the industry
for construction and operation of new plants, suggest a continuing, if not increasing, demand for
enriched uranium. The EIA forecasts that the annual demand for enrichment services may vary
between 12.9 million and 15.7 million SWU 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 16 percent of U.S. demand
(EIA, 2011). The primary uranium enrichment facility currently operating in the
United States is the Paducah Gaseous Diffusion Plant (GDP) in Paducah, Kentucky,
operated by USEC Inc.’s subsidiary, the United States Enrichment Corporation. USEC’s
former Portsmouth GDP in Piketon, Ohio, ceased production in May 2001, and will no longer
produce enriched uranium. The plant has been placed in cold shutdown (a condition
whereby the plant is undergoing preparation for decommissioning and decontamination)
(DOE, 2010a) and the first buildings have been de-leased back to the U.S. Department of
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Energy (DOE) for decommissioning (NRC, 2010a). In October 2011, the Certificate of
Compliance for Portsmouth GDP was terminated by NRC (NRC, 2011c). The National
Enrichment Facility (NEF) in Lea County, New Mexico, operated by Louisiana Energy
Services LLC (LES), began initial operations in June 2010. The NEF’s full, NRC-licensed
capacity of approximately 3 million SWU per year will not be achieved until after 2012. An
expansion to 5.9 million SWU per year is being considered by LES (Urenco, 2008), but an
application for the expansion has not yet been submitted to the NRC.

» The Megatons-to-Megawatts Program provides about 37 percent of U.S. demand
(EIA, 2011). 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 utility customers for fuel in commercial nuclear
power plants. All program activities in the United States now take place at the Paducah
plant (NRC, 2006a). Between 2005 and 2009, under the Megatons to Megawatts program,
USEC supplied an average of approximately 5.5 million SWU to U.S. customers
(USEC, 2010). This program is scheduled to expire by 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, 2011).

The current 5-year average U.S. demand for enriched uranium is approximately 14 million SWU
per year (EIA, 2011). As noted, recent forecasts indicate that this demand could reach 15 to

16 million SWU by 2025, depending on the rate of nuclear generation growth in the

United States (EIA, 2003). Currently, about 84 percent (37 percent from the Megatons-to-
Megawatts Program plus 47 percent from other foreign sources) of U.S. demand is supplied by
foreign sources.

As discussed, the Megatons-to-Megawatts Program is set to end in 2013. In March 2011,
USEC Inc., signed an agreement with a Russian corporation, JSC “Techsnabexport” (TENEX),
for LEU to be supplied to USEC from Russian commercial enrichment activities (USEC, 2011a).
Under the terms of the agreement, the supply of LEU to USEC will begin in 2013, with the
expectation that by 2015, the level of supplied LEU will be approximately one-half the current
level supplied under the Megatons-to-Megawatts Program. The level of supplied LEU could
eventually meet that supplied under the Megatons-to-Megawatts Program under options in the
agreement. Deliveries under the agreement are expected to continue through 2022

(USEC, 2011a; USEC, 2011b.)

In 2007, DOE projected that gaseous diffusion enrichment operations in the United States would
cease in 2012 due to the higher cost of aging facilities (DOE, 2007). The Megatons-to-
Megawatts Program is scheduled to expire by 2013 (DOE, 2010b). As noted above, these two
sources meet about half (53 percent) of the current U.S. demand for LEU. LEU supplied
through USEC Inc.’s new contract with TENEX would likely meet a reduced portion of this
current U.S. demand.
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To help fill the anticipated supply deficit, other potential future domestic sources of supply have
emerged in recent years. In addition to the NEF, the NRC has issued licenses to USEC Inc., to
construct and operate the American Centrifuge Plant (ACP) in Piketon, Ohio (NRC, 2005a;
NRC, 2006a), and AREVA Enrichment Services, LLC (AES), to construct and operate the Eagle
Rock Enrichment Facility (EREF) in Bonneville County, Idaho (AES, 2008; NRC, 2011b). All
three of these facilities are based on the gaseous centrifuge technology. When the ACP was
licensed, it was expected to produce 3.5 million SWU annually. However, USEC, Inc.,
subsequently indicated that it expects performance improvements will lead to peak production of
3.8 million SWU (USEC, 2007). The EREF is licensed to produce up to 6.6 million SWU per
year.All three of these facilities are based on the gaseous centrifuge technology.

If all of the enrichment facilities and the proposed GLE Facility are constructed and operated at
their maximum rated or anticipated production limits and the Paducah GDP is shut down, the
total projected domestic enrichment capacity in the United States would equal 22.3 million SWU
annually. Based on the projected need for LEU by existing domestic reactors and proposed
new reactors, this enrichment capacity would exceed the projected annual demand
(approximately 16 million SWU) by about 6 million SWU. However, given the uncertainties in
future development and/or potential expansion of the proposed projects, this projected level of
extra capacity would provide needed assurance that enriched uranium would be reliably
available when needed for domestic nuclear power production. These three facilities and the
proposed facility are summarized in Table 1-1.

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

As discussed previously, approximately 84 percent of U.S. demand for enriched uranium comes
from foreign sources, with the remaining 16 percent originating from domestic production
primarily from the Paducah GDP, and to a lesser extent, from the NEF. This situation creates a
reliability risk in U.S. domestic enrichment capacity. Any disruption in the supply of enriched

Table 1-1 Licensed and Proposed Domestic Sources of Uranium Enrichment

- . Production Capacity Current Status
Facility Location Owner (million SWUJyear)
National Enrichment  Lea County, Louisiana Energy 3.0° Licensed June 23, 2006;
Facility (NEF) New Mexico Services, LLC (LES) operating since
June 2010 and still |
under construction
American Centrifuge  Piketon, Ohio USEC, Inc. 3.8 Licensed April 13, 2007 |
Plant (ACP)
Eagle Rock Bonneville AREVA Enrichment 6.6 Licensed
Enrichment Facility County, Idaho  Services, LLC (AES) October 12, 2011
(EREF)
Global Laser Wilmington, General Electric- 6.0 Application submitted
Enrichment Facility North Carolina  Hitachi Global Laser June 26, 2009; under
(GLE) Enrichment, LLC review

@ The NRC expects to receive a request to increase licensed NEF production to 5.9 million SWUs.
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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 GLE Facility could play an important role in assuring the
nation’s ability to maintain a reliable and economical domestic source of enriched uranium.

In a letter to NRC regarding general policy issues raised by the LES license application, 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). DOE reaffirmed this position during congressional hearings in June 2010, stating
that it (DOE) has made available $4 billion in loan guarantees for the deployment of advanced
enrichment technology in the United States in order to increase the domestic uranium
enrichment market (DOE, 2010c; U.S. Congress, 2010). The proposed GLE Facility 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 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 environmental
perspective (NRC, 2006a). Gas centrifuge technology, which is used at the NEF, and to be
used at the ACP and EREF, is known to be more efficient and substantially less energy-
intensive than gaseous diffusion technology. The GLE laser-based technology that would be
deployed at the proposed GLE Facility is still under development, newer than gas centrifuge
technology and, according to GLE, offers certain advantages over both the gaseous diffusion |
and gas centrifuge processes (GLE, 2008a). For example, GEH considers laser-based
technology to have lower operating costs and lower capital costs than either the gaseous
diffusion or the gas centrifuge technology. GLE further projects the GLE laser-based
technology to have advantages of two earlier-generation laser-excitation technologies in terms
of anticipated high separation factors, low energy intensity, low cooling water requirements,
small footprint, and low capital and operating costs (GLE, 2008a). Section 2.3.3 provides
information about earlier-generation laser-excitation technologies, as well as competing
technologies.

1.4 Scope of the Environmental Analysis

To fulfill its responsibilities under NEPA, the NRC has prepared this EIS to analyze the potential |
environmental impacts (i.e., direct, indirect, and cumulative impacts) of the proposed GLE

Facility as well as reasonable alternatives to the proposed action. The scope of this EIS

includes consideration of both radiological and nonradiological (including chemical) impacts
associated with the proposed action and the reasonable alternatives. In addition, this EIS
identifies resource uses, monitoring, 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’s review of the GLE license application |

(GLE, 2009a) and its supporting Environmental Report (GLE, 2008a), Environmental Report
supplements (GLE, 2009b; GLE, 2009c), responses to Requests for Additional Information |
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(RAI) (GLE, 2009d-i), and supplemental information (GLE, 2011; GLE, 2012); (2) the NRC’s |
independent verification and analyses; (3) public and agency comments received during the
scoping and the Draft EIS public comment periods; and (4) the NRC’s consultations with other
Federal agencies, Native American Tribes, and State and local government agencies. In

addition, the development of this EIS was closely coordinated with the NRC’s Safety Evaluation
Report (SER). The SER documents the results of the NRC’s safety review.

1.4.1 Scope of the Proposed Action

For the purposes of this EIS, the scope of the proposed action consists of the construction, |
operation, and decommissioning of the proposed GLE Facility. Therefore, all activities

associated with these actions must be considered. A distinction between preconstruction and |
facility construction is made because of an exemption request submitted by GLE as discussed
below. Preconstruction activities consist of land clearing and access road construction; facility
construction consists of erecting buildings and structures concerned with uranium enrichment.
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, as well as management and
disposal of depleted uranium.

On December 8, 2008, GLE submitted a request for exemption (GLE, 2008b) 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 May 8, 2009 (NRC, 2009c). The exemption allows GLE 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) without an NRC license to construct and

operate the proposed GLE Facility. These activities, discussed further in Section 2.1.5, 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”),

10 CFR 70.4 (defining “commencement of construction”), and the NRC final rule on Licenses, |
Certifications, and Approvals for Materials Licensees in the Federal Register (76 FR 56951).
Specifically, 10 CFR 51.4 states, in relevant part, that “construction” does not include the

following activities:

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

ii. 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;

ii.  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;
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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).

The NRC'’s decision to grant the exemption request to GLE was based on the NRC 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 (NRC, 2009b).
The exemption covered the following activities and facilities:

clearing of approximately 40 hectares (100 acres)
site grading and erosion control
stormwater retention ponds

main access roadways and guardhouses

Due to minor adjustments in the facility layout, the proposed GLE Facility is currently estimated to
encompass approximately 47 ha (117 ac). For consistency within this EIS and with the GLE
Environmental Report (GLE, 2008), it continues to be referred to as the approximately 40-ha (100-ac)
proposed GLE Facility. However, the impact analyses performed in this EIS consider the larger area.
In addition to the 47-ha site footprint, the GLE study area includes 106 ha (263 ac), of which 91 ha
(226 ac) would be disturbed through clearing and grading.
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» utilities
» parking lots
+ administrative buildings not used to process, handle, or store classified information

The authorization to conduct the 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 GLE’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 GLE with the risk that a license may not be issued.

GLE indicated that the activities it undertakes under the exemption request may include all of

the above-listed activities (GLE, 2009d). GLE also indicated that the actual work to be

completed and the schedule are uncertain at this time, due to various business factors. In its

RAI response, GLE stated that some of the activities could be up to 75 percent complete,

whereas others may be only 10 percent complete by the time the NRC decides whether or not |
to grant a license. Thus, although the activities covered by the NRC’s May 8, 2009, exemption
(NRC, 2009c) 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. In

addition, GLE indicated that if for any reason the proposed GLE Facility project does not reach
fruition, the decision to continue to develop the area referred to as the 40-hectare (100-acre)
proposed GLE Facility would be made by GE senior management. GE may continue to develop
the land to construct administrative facilities (i.e., office space) if there is a future expansion of

the Wilmington Site workforce. If the land would not be used in the immediate future following

the decision to cancel the proposed GLE Facility project, GE would consider replanting all or a
portion of the area with native trees, in accordance with then-current Wilmington Site forest
management activities (GLE, 2009d).

The activities authorized under the exemption 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 GLE Facility, the NRC 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 site preparation 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 70.4 and 10 CFR 51.4. In

September 2011, the Commission amended the regulations by revising the provisions
applicable to the licensing and approval processes for byproduct, source, and special nuclear
materials licenses, as well as irradiators (see 76 FR 56951). The changes clarified the
definitions of “construction” and “commencement of construction” with respect to materials
licensing actions conducted under the NRC'’s regulations. The staff also considered all of the
impacts that would be expected to occur under preconstruction and construction in evaluating
the cumulative impacts of the proposed action.
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In addition to construction, the scope of the proposed action also includes the activities
associated with the operation and decontamination and decommissioning of the proposed GLE
Facility. These impacts are discussed in Chapter 4.

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 and to help identify issues that are beyond the scope of this EIS, which do
not warrant a detailed discussion, or are not directly relevant to the assessment of potential
impacts from the proposed action.

On April 9, 2009, the NRC published a Notice of Intent (NOI) in the Federal Register

(74 FR 16237) to prepare an EIS for the construction, operation, and decommissioning of the
proposed GLE Facility 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
GLE Facility. For the scoping process, the NOI invited comments on the proposed action and
announced a public scoping meeting to be held concerning the project.

On July 14-17, 2008, and May 18-20, 2009, the NRC met with State and local officials and
toured the proposed GLE Facility site. On July 17, 2008, the NRC held a public information
meeting to provide background information about the NRC’s safety and environmental review
processes and to notify the public to the upcoming public scoping period. On May 19, 2009, the
NRC held two public scoping meetings in Wilmington, North Carolina. During the scoping
meetings, a number of individuals provided oral comments to the NRC concerning the proposed
GLE Facility and the development of the EIS. In addition, the NRC received written comments
during the public scoping period that was to end on June 8, 2009. The NRC subsequently
extended the scoping period to August 31, 2009, to allow members of the public to examine
GLE’s license application, which was submitted on June 26, 2009. The NRC reviewed and
identified substantive scoping comments (both oral and written). These comments were then
consolidated and categorized by topical areas.

After the scoping period, the NRC issued the Environmental Scoping Summary Report:
Proposed GE-Hitachi Global Laser Enrichment Facility in Wilmington, North Carolina in
November 2009 (see Appendix A). The report identifies categories of issues to be analyzed in
detail 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, operation, and
decommissioning of the proposed GLE Facility include:

« need for the facility « air quality

+ compliance with applicable regulations * noise

+ alternatives » historic and cultural resources
» decommissioning » visual and scenic resources
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* cumulative impacts * socioeconomic impacts

* land use * public and occupational health
» transportation + waste management

+ accidents * depleted uranium disposition

+ geology and soils * environmental justice

* water resources » costs and benefits

» ecological resources * resource commitments

1.4.4 Issues Eliminated from Detailed Study

No issues were eliminated from detailed study as a result of the public scoping process.
However, some issues are analyzed in detail in the NRC’s Safety Evaluation Report and are
only summarized in the EIS. For example, within the area of safety and security, the Safety
Evaluation Report analyzes the probabilities and consequences of various accidents at the
proposed GLE Facility, as well as measures to prevent those accidents and mitigate their
effects. This EIS does not go into the same level of detail, but summarizes, in Section 4.2.15,
the accident analysis from the Safety Evaluation Report for the purpose of assessing the
potential environmental impacts of accidents. Alternatives considered but not analyzed in detail
are discussed in Section 2.3.

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 the EIS (see Appendix A):

* nonproliferation
» GFE’s pursuit of boiling water reactors
» terrorism

The term “Nuclear Proliferation Assessment Statement” is used in the Atomic Energy Act of
1954 (AEA) as amended, in the context of U.S. agreements for cooperation with a foreign nation
under Sections 123 and 131 of the AEA. Pursuant to those provisions, the NRC participated in
the Nuclear Proliferation Assessment that allowed the Silex technology to be transferred from
Australia to the U.S. under the “Agreement for Cooperation between the United States of
America and Australia Concerning Technology for the Separation of Isotopes of Uranium by
Laser Excitation.”

safety, common defense and security in its domestic licensing activities. NRC safety

regulations regarding information, physical security, and material control adequately address
non-proliferation concerns as part of a comprehensive regulatory infrastructure and an

integrated set of activities. These regulations and activities are directed against activities that

are inimical to the public health and safety and common defense and security, including the
unauthorized disclosure of information and technology and the diversion of nuclear materials.

Key NRC 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. As appropriate, the NRC may supplement

Separately, the AEA grants the NRC broad regulatory latitude to protect public health and ‘
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these requirements by order consistent with its statutory obligation under the AEA to protect the
common defense and security and public health and safety. While the AEA does not prescribe
that NRC explicitly consider nuclear proliferation as a prerequisite to domestic licensing, the
NRC's security requirements related to information and material control address nonproliferation
concerns.

In a matter regarding the Louisiana Energy Services Facility (LES), the Commission noted the
Supreme Court’s decision (Department of Transp. v. Public Citizen, 541 U.S. 752, 767 (2004))
that NEPA requires a “reasonably close causal relationship” between the alleged environmental
effect and the alleged cause, and found that nuclear nonproliferation issues “span a host of
factors far removed from” and “far afield from our decision whether to license the facility...”
(NRC, 2005b). Following LES, the Commission, in USEC Inc. (American Centrifuge Plant),
reiterated that position. The Commission held that nuclear nonproliferation issues are outside of
the scope NRC’s environmental analysis because they do not have a close causal relationship
with an NRC licensing decision and instead are “dependent upon the actions and decisions of
the President, Congress, international organizations, and officials of other nations,” are “issues
of international policy unrelated to the NRC’s licensing criteria ...” (NRC, 2006b).

Given the NRC’s comprehensive regulatory framework, ongoing oversight, and active
inter-agency cooperation, it is the NRC’s current view that a nuclear nonproliferation
assessment is not necessary to ensure the protection of the common defense and security.

NRC regulations require that information submitted as part of a license application be complete
and accurate in all material respects (e.g., see 10 CFR 70.9). The general business interests of
an applicant are 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 in the application. Therefore, GE’s pursuit of boiling water reactors is not within the
scope of the EIS.

Similar to the nuclear proliferation issues, the Commission has ruled in a series of adjudicatory
decisions that NEPA does not require the NRC to consider the environmental impacts from
hypothetical terrorist attacks. See Amergen Energy Co., LLC (Oyster Creek Nuclear Generating
Station), CLI-07-8, 65 NRC 124 (NRC, 2007). The Commission position rests on Supreme
Court NEPA decisions that require a showing of a close causal relationship—analogous to the
“proximate cause” requirement in tort law—between agency action and environmental
consequences that require NEPA analysis. The Commission has found that there is no such
relationship between NRC licensing actions and terrorism. The Federal courts are split on the
issue, with the Third Circuit upholding the Commission’s view, and the Ninth Circuit disagreeing
with it. Hence, for facilities located in the Ninth Circuit, the NRC does perform a NEPA-terrorism
review. As stated above, the Commission has ruled that for facilities such as GLE that are not
located in the Ninth Circuit, the NRC will not perform a NEPA-terrorism review.

1.4.6 Draft EIS Public Comment Period and Public Participation Activities

The NRC issued the Draft EIS for public review and comment on June 25, 2010, and |
announced its availability on that date in the Federal Register (75 FR 36447) in accordance with
10 CFR 51.73, 51.74, and 51.117. The official public comment period on the Draft EIS began

with publication of the Environmental Protection Agency’s Notice of Availability in the Federal
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Register on June 25, 2010 (75 FR 36386). The 45-day public comment period ended on
August 9, 2010.

During the public comment period, the NRC held two public comment meetings in Wilmington,
North Carolina, on July 22, 2010. The NRC posted meeting notices for these meetings in the
NRC'’s public involvement website. Oral comments on the Draft EIS were presented by eight
individuals at the meetings. 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 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 GLE project.

All comments received by the NRC on the Draft EIS were reviewed and considered by the NRC

in developing the Final EIS. In Appendix J 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
made the public comment meeting transcripts part of the public record, contained in the NRC’s |
Agencywide Documents Access and Management System (ADAMS). 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. The meeting transcripts, along

with all written comments, are presented in Appendix K. The meeting transcripts are also
available in the NRC’s public website for the proposed GLE project, at http://www.nrc.gov/
materials/fuel-cycle-fac/laser.html#3. Other comment documents were added to ADAMS as |
they were received by the NRC.

In general, the issues identified in the comments were similar to those raised 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 a number of issues and resource areas addressed in
the EIS. As discussed in Section 1.4.5, issues that are related to safety, security, and
nonproliferation are not within the scope of the EIS. Other safety issues are addressed in the
NRC'’s SER.

1.4.7 Changes from the Draft EIS

The majority of changes to the Draft EIS that the NRC 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 J), 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 information and/or

analyses. The impacts assessed and the NRC’s findings and conclusions remain unchanged |
for all resource areas.

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

Chapter 1 Introduction

« Information regarding the proposed GLE project schedule has been updated in Section 1.2.
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» Information relating to purpose and need for the proposed action has been added and
updated in Sections 1.3.1 and 1.3.2.

+ Information relating to the scope of the proposed action has been updated in Section 1.4.1.

» Additional information explaining why nonproliferation and terrorism are 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 (Section 1.4.6).

» Information regarding the Coastal Zone Management Act and the Occupational Safety and
Health Act has been added to Section 1.5.1.

» Information regarding the outcome of Endangered Species Act and National Historic
Preservation Act consultations has been added to Section 1.5.6.

» Information on applicable State of North Carolina requirements has been added to
Table 1-2, and information regarding State construction and operating permit requirements
has been updated in Table 1-3.

Chapter 2 Alternatives

» Information regarding the proposed GLE project schedule has been updated in Sections 2.1 |
and 2.1.5.

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

» Information on potential impacts of the proposed GLE project has been updated in
Tables 2-3 and 2-6.

» Information in Section 2.2 regarding the no-action alternative has been updated.

Chapter 3 Affected Environment

» Information regarding current socioeconomic conditions in Section 3.13 has been updated.
» Information regarding NRC’s Policy Statement on the Treatment of Environmental
Justice Matters in NRC Regulatory and Licensing Actions (69 FR 52040) was added to
Section 3.14.

« Information in Resource Dependencies and Vulnerabilities of Minority and Low-Income
Populations was moved from Section 3.14.3 to Section 4.2.14.

Chapter 4 Environmental Impacts and Chapter 5 Mitigation

» Information regarding the proposed GLE project schedule has been updated in Sections 4.1,
42.4,42.10,and 4.2.13..
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» Section 4.2.2.2 was updated to include the proposed license condition requiring GLE to
consider the potential effects on historic and cultural resources from any ground-disturbing
activities. Information regarding the outcome of the National Historic Preservation Act
Section 106 consultation has been added to the text.

» Results of the air quality impacts analysis have been updated in Section 4.2.4.1, and air
quality impacts from road construction and land clearing have been split into two different
tables.

+ Assumptions about the projected duration of road construction and land clearing have been
updated in Sections 4.2.4.1,4.2.9.1, and 4.2.9.3.

» Information regarding water quality impacts has been added to Section 4.2.7.2.

» Information explaining the NRC’s environmental justice impact analysis has been added to
Section 4.2.14.

» The summary of impacts discussion in Section 4.2.14 has been updated.

» Information in Resource Dependencies and Vulnerabilities of Minority and Low-Income
Populations was moved from Section 3.14.3 to Section 4.2.14.

» Results of the transportation impacts analysis have been updated in Section 4.2.10.1 and
Table 4-11.

» Information regarding on-site traffic has been updated in Section 4.2.18.4.

Chapter 7

» Information regarding the proposed GLE project schedule and resulting changes in the cost-
benefit analysis has been updated in Section 7.1.

» Information relating to purpose and need for the proposed action has been updated in
Section 7.2.

» Section 7.1 of the draft EIS (“The No-Action Alternative”) was incorporated into Section 7.2
“Comparative Cost-Benefit Analysis of the Proposed Action Relative to the No-Action
Alternative.”

» The impact summaries for each resource area were updated in Section 7.1.1.

Chapter 8

» Information regarding the proposed GLE project schedule has been updated.

Appendix B Consultation Letters

« Additional consultation letters have been added to Sections B.1, B.2, and B.3.
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Appendix E Air Quality Analysis

» Information regarding the proposed GLE project schedule has been updated in the
introduction, Section E.1, and Table E-1.

» Assumptions about the projected duration of road construction and land clearing have been
updated in Section E.1.

» Results of the air quality impacts analysis have been updated in Tables E-7 through E-12,
and air quality impacts from road construction and land clearing have been split into two
different tables.

1.4.8 Related NEPA and Other Relevant Documents
The following NEPA 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 of and need for the proposed action, as well as its
review of alternatives to the proposed action, are highly relevant to the proposed GLE
Facility analysis. The environmental impacts discussed for the proposed ACP are also
relevant to the impact analysis for the proposed GLE Facility, especially the analysis of
cumulative impacts associated with the management of depleted uranium hexafluoride (UF;)
generated by the ACP, NEF, EREF, and the proposed GLE Facility, as well as the existing
DOE inventory of depleted 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 of and need for the proposed action, as well as its review of
alternatives to the proposed action, are highly relevant to the proposed GLE Facility
analysis. The environmental impacts discussed for the proposed NEF are also relevant to
the impact analysis for the proposed GLE Facility, especially the analysis of cumulative
impacts associated with the management of depleted UF; generated by the ACP, NEF,
EREF, 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 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 UFs conversion facility at the Portsmouth,
Ohio, site. The EIS also evaluates the impacts of transporting cylinders (depleted UFes,
enriched uranium, and empty) that used to be stored at the East Tennessee Technology
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Park near Oak Ridge, Tennessee, to Portsmouth. Transportation of depleted UFs
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 its sale or disposal in the event that the hydrogen fluoride
product is not sold are also evaluated. The results presented in the EIS are relevant to the
management, use, and potential impacts associated with the depleted UFs that would be
generated at the proposed GLE Facility and the cumulative impacts of depleted UFg from
the ACP, NEF, EREF, 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 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 UFsfrom the gaseous diffusion plants to the Russian
Federation. Transportation by rail and truck within the United States were considered. The
EA addresses both incident-free transportation and transportation accidents. The results
presented in this EA are relevant to the transportation of UFsfor the proposed GLE Facility.

» 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 UFs inventory that was
stored at three DOE sites near Paducah, Kentucky; Portsmouth, Ohio; and Oak Ridge,
Tennessee at the time the 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 UFe that would be generated at the proposed
GLE Facility and the cumulative impacts of depleted UF from the ACP, NEF, EREF, and
the proposed GLE Facility, as well as the existing DOE inventory of depleted UF.

1.5 Applicable Statutory and Regulatory Requirements

This section provides a summary assessment of the major environmental requirements,
agreements, Executive Orders, and permits relevant to the construction, operation, and
decommissioning of the proposed GLE Facility.

1.5.1 Federal Laws and Regulations

1.5.1.1 National Environmental Policy Act of 1969, as amended (42 U.S.C. 4321 et seq.)
The National Environmental Policy Act (NEPA) establishes national environmental policy and

goals for the protection, maintenance, and enhancement of the environment to ensure for all
Americans a safe, healthful, productive, and aesthetically and culturally pleasing environment.
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The Act provides a process for implementing these specific goals within the Federal agencies
responsible for the action. This EIS has been prepared in accordance with NEPA requirements
and NRC regulations (10 CFR Part 51) for implementing NEPA.

1.5.1.2 Afomic Energy Act of 1954, as amended (42 U.S.C. 2011 et seq.), and the Energy
Reorganization Act of 1974 (42 U.S.C. 5801 et seq.)

The Atomic Energy Act (AEA), as amended, and the Energy Reorganization Act of 1974

(Title 42, Section 5801 et seq. of the United States Code [42 U.S.C. 5801 et seq.]) give the NRC
the licensing and regulatory authority for nuclear energy uses within the commercial sector. If
the license application for the proposed GLE Facility is approved, the NRC would license and
regulate the possession, use, storage, and transfer of special nuclear, source, and by-product
materials to protect public health and safety as stipulated in 10 CFR Parts 30, 40, and 70.

1.5.1.3 Clean Air Act of 1970, as amended (42 U.S.C. 7401 et seq.)

The Clean Air Act (CAA) establishes regulations to ensure air quality and authorizes individual
States to manage permits. The CAA requires (1) the U.S. Environmental Protection Agency
(EPA) to establish National Ambient Air Quality Standards as necessary to protect the public
health, with an adequate margin of safety, from any known or anticipated adverse effects of a
regulated pollutant (42 U.S.C. 7409 et seq.); (2) the establishment of national standards of
performance for new or modified stationary sources of atmospheric pollutants (42 U.S.C. 7411);
(3) specific emission increases to be evaluated so as to prevent a significant deterioration in air
quality (42 U.S.C. 7470 et seq.); and (4) specific standards for releases of hazardous air
pollutants (including radionuclides) (42 U.S.C. 7412). These standards are implemented
through plans developed by each State and approved by the EPA. The CAA requires sources
to meet standards and obtain permits to satisfy those standards. The North Carolina
Department of Environment and Natural Resources (NCDENR) Division of Air Quality
implements the CAA in the State. Construction and operating permits are required for the
proposed GLE Facility but emissions during operation will not rise to the CAA’s major source
threshold.

1.5.1.4 Clean Water Act of 1977 (amending the Federal Water Pollution Control Act of
1948), as amended (33 U.S.C. 1251 et seq.)

The Clean Water Act (CWA) requires the EPA to set national effluent limitations and water
quality standards and establishes a regulatory program for enforcement. Specifically,

Section 402(a) of the Act establishes water quality standards for contaminants in surface
waters. The CWA requires a National Pollutant Discharge Elimination System (NPDES) permit
before discharging any point source pollutant into surface waters of the United States. The
NPDES permit program contains a program applicable to discharges of stormwater to waters of
the United States from construction and industrial operations. Section 404 of the CWA
authorizes the U.S. Army Corps of Engineers (USACE) to issue permits for the discharge of
dredged or fill material into the waters of the United States. The Section 401 water quality
certification and NPDES provisions of the CWA have been delegated to the NCDENR Division
of Water Quality. The proposed GLE Facility will require a Section 404 permit. Existing NPDES
permits for Wilmington Site operations will require modification to incorporate the proposed GLE
Facility; a new NPDES permit for construction of the facility will be required.
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1.5.1.5 Resource Conservation and Recovery Act of 1976 (amending the So/id Waste
Disposal Act of 1965), as amended (42 U.S.C. 6901 et seq.)

The Resource Conservation and Recovery Act (RCRA), as amended, requires the EPA to
define and identify hazardous waste; establish standards for its transportation, treatment,
storage, and disposal; and require permits for persons engaged in hazardous waste activities.
Section 3006 (42 U.S.C. 6926) allows States to establish and administer these permit programs
with EPA approval; the NCDENR Division of Waste Management has received that approval.
EPA regulations implementing RCRA are found in 40 CFR Parts 260 through 283. Regulations
imposed on a generator or on a treatment, storage, and/or disposal facility vary according to the
type and quantity of material or waste generated, treated, stored, and/or disposed. The method
of treatment, storage, and/or disposal also affects the extent and complexity of the
requirements. A RCRA treatment, storage, or disposal permit will not be required for the
proposed GLE Facility due to the amount of hazardous waste generated and the stated plans
for the wastes to be shipped to a RCRA-permitted facility within the 90-day accumulation period.
A hazardous waste generator number will be required.

1.5.1.6 Low-Level Radioactive Waste Policy Act of 1980, as amended
(42 U.S.C. 2021 et seq.)

The Low-Level Radioactive Waste Policy Act of 1980 amended the AEA to specify that the
Federal Government is responsible for disposal of low-level radioactive waste generated by its
activities and that States are responsible for disposal of other low-level radioactive waste
(LLRW). The Low-Level Radioactive Waste Policy Act of 1980 provides for and encourages
interstate compacts to carry out the State responsibilities. The LLRW generated at the
proposed GLE Facility is Class-A waste; this class has the lowest concentration of radioactive
material and poses the least potential hazard of the LLRW classes. Plans call for shipment of
the LLRW to the EnergySolutions disposal facility in Clive, Utah.

1.5.1.7 Emergency Planning and Community Right-to-Know Act of 1986
(42 U.S.C. 11001 et seq.) (also known as Superfund Amendments
and Reauthorization Act of 1986 [SARA] Title ll)

The Emergency Planning and Community Right-to-Know Act of 1986, which is the major
amendment to the Comprehensive Environmental Response, Compensation, and Liability Act
(42 U.S.C. 9601), establishes the requirements for Federal, State, and local governments;
Indian tribes; and industry regarding emergency planning and “Community Right-to-Know”
reporting on hazardous and toxic chemicals. The “Community Right-to-Know” provisions
increase the public’s knowledge and access to information about chemicals at individual
facilities, their uses, and releases into the environment. States and communities working with
facilities can use the information to improve chemical safety and protect public health and the
environment. The Act requires emergency planning and notice to communities and government
agencies concerning the presence and release of specific chemicals. The EPA implements this
Act under regulations found in 40 CFR Parts 355, 370, and 372. The Act requires the proposed
GLE Facility to provide the State Emergency Planning Committee and local fire departments
with information on the storage and use of chemicals above certain threshold levels and comply
with toxic chemical reporting requirements if thresholds for chemical releases are exceeded.
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1.5.1.8 Safe Drinking Water Act of 1974, as amended (42 U.S.C. 300f et seq.)

The Safe Drinking Water Act was enacted to protect the quality of public water supplies and
sources of drinking water through establishing minimum national standards for public water
supply systems. The Act includes the Sole Source Aquifer Program and provisions for the
protection of public drinking water systems. The NCDENR Division of Environmental Health,
Public Water Supply Section enforces the Safe Drinking Water Act. The proposed GLE Facility
would use groundwater for industrial process water and drinking water from wells on the
Wilmington Site. North Carolina requires the registration of water withdrawals above certain
thresholds; the Wilmington Site registers its withdrawals with the State.

1.5.1.9 Noise Control Act of 1972, as amended (42 U.S.C. 4901 et seq.)

The Noise Control Act delegates the responsibility of noise control to State and local
governments. Commercial facilities are required to comply with Federal, State, interstate, and
local requirements regarding noise control. New Hanover County enacted a noise ordinance
pursuant to the authority granted it by a North Carolina law. The noise ordinance established
decibel levels for areas zoned nonresidential with which the proposed GLE Facility must
comply.

1.5.1.10 National Historic Preservation Act of 1966, as amended (16 U.S.C. 470 et seq.)

The National Historic Preservation Act was enacted to create a national historic preservation
program, including the National Register of Historic Places (NRHP) and the Advisory Council on
Historic Preservation (ACHP). Section 106 requires Federal agencies to take into account the
effects of their undertakings on historic properties. The ACHP regulations implementing
Section 106 of the Act are found in 36 CFR Part 800. The regulations call for public
involvement in the Section 106 consultation process, as well as consultation with American
Indian Tribes and State Historic Preservation Officers. The NRC has completed the

Section 106 consultation process (see Section 1.5.6.2 and Appendix B).

1.5.1.11 Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.)

The Endangered Species Act (ESA) was enacted to prevent the further decline of endangered
and threatened species and to restore those species and their critical habitats. Section 7 of the
Act requires consultation with the U.S. Fish and Wildlife Service (FWS) of the U.S. Department
of the Interior or the National Marine Fisheries Service of the U.S. Department of Commerce to
determine whether endangered and threatened species or their critical habitats are known to be
in the vicinity of the proposed action, and to determine whether the proposed Federal action
may affect listed species or critical habitat. The NRC has completed the ESA consultation
process (see Section 1.5.6.1 and Appendix B).

1.5.1.12 Coastal Zone Management Act of 1972, as amended (16 U.S.C. 1451 et seq.)

The Coastal Zone Management Act (CZMA) provides for management of the nation's coastal
resources and balances economic development with environmental conservation. It
encourages States and tribes to voluntarily preserve, protect, develop, and where possible,
restore or enhance valuable natural coastal resources such as wetlands, floodplains, estuaries,
beaches, dunes, barrier islands, and coral reefs, as well as the fish and wildlife using those
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habitats. The Act makes federal financial assistance available to any coastal State, tribe, or
territory that is willing to develop and implement a comprehensive coastal management
program. The CZMA is implemented by the North Carolina Division of Coastal Management
through the state’s Coastal Area Management Act. The consistency determination required by
the CZMA and the Coastal Area Management Act is conducted prior to obtaining a Federal
permit or license.

1.5.1.13 Magnuson-Stevens Fishery Conservation and Management Reauthorization
Act of 2006, as amended (16 U.S.C. 1801 et seq.)

The Magnuson-Stevens Fishery Conservation and Management Reauthorization Act provides
for a national program for the conservation and management of the fishery resources of the
United States. The purposes of the program are to prevent overfishing, rebuild overfished
stocks, ensure conservation, facilitate long-term protection of essential fish habitats, and realize
the full potential of the nation's fishery resources. The Act establishes regional fishery
management councils which can develop fishery management plans; North Carolina is a
member of the South Atlantic Council.

1.5.1.14 Occupational Safety and Health Act of 1970, as amended (29 U.S.C. 651 et seq.)

The Occupational Safety and Health Act establishes standards to enhance safe and healthy
working conditions in places of employment throughout the United States. The Act is
administered and enforced by the Occupational Safety and Health Administration (OSHA), a
U.S. Department of Labor agency. The identification, classification, and regulation of potential
occupational carcinogens are found in 29 U.S.C. 1910.101, while the standards pertaining to
hazardous materials are listed in 29 U.S.C. 1910.120. The Occupational Health and Safety
Administration regulates mitigation requirements and mandates proper training and equipment
for workers. North Carolina is one of the States that manages its own occupational safety and
health program through the North Carolina Department of Labor (NCDOL). The proposed GLE
Facility would be required to comply with these regulations. The NCDOL would also regulate
laser safety at the proposed GLE Facility.

1.5.1.15 Hazardous Materials Transportation Act of 1975 (49 U.S.C. 1801 et seq.)

The Hazardous Materials Transportation Act regulates transportation of hazardous material
(including radioactive material) in and between States. According to the Act, States may
regulate the transport of hazardous material as long as they are consistent with the Act or the
U.S. Department of Transportation regulations provided in 49 CFR Parts 171 through 177.

49 CFR Part 173, Subpart I, contains other regulations regarding packaging for transportation of
radionuclides. The transport of radioactive materials to and from the proposed GLE Facility
would be required to comply with these regulations.

1.5.1.16 United States Enrichment Corporation Privatization Act of 1996
(42 U.S.C. 2011 et seq.)

The United States Enrichment Corporation Privatization Act establishes a disposal option for
depleted uranium if it is determined to be low-level radioactive waste; the NRC made that

determination in 2005. The Act allows any person licensed by the NRC to operate a uranium
enrichment facility to request that the U.S. Department of Energy accept for disposal as low-
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level radioactive waste depleted uranium it generated. GLE thus has the option of requesting
that its depleted uranium be accepted by the Department of Energy for disposal.

1.5.1.17 Environmental Standards for the Uranium Fuel Cycle (40 CFR Part 190,
Subpart B)

These regulations establish maximum doses to the body or organs of members of the public as
a result of operational normal releases from uranium fuel cycle activities, including uranium
enrichment. These regulations were promulgated by the EPA under the authority of the AEA,
as amended, and have been incorporated by reference in the NRC regulations in

10 CFR 20.1301(e). The proposed GLE Facility would be required to comply with these
regulations for releases from normal operations.

1.5.2 Applicable Executive Orders

» Executive Order 11988 (Floodplain Management) directs Federal agencies to establish
procedures to ensure that the potential effects of flood hazards and floodplain management
are considered for any action undertaken in a floodplain and that floodplain impacts be
avoided to the extent practicable.

» Executive Order 11990 (Protection of Wetlands) directs Federal agencies to avoid new
construction in wetlands unless there is no practicable alternative and unless the proposed
action includes all practicable measures to minimize harm to wetlands that might result from
such use.

» Executive Order 12898 (Environmental Justice) calls for Federal agencies to address
environmental justice in minority and low-income populations, and directs Federal agencies
to identify and address, as appropriate, disproportionately high and adverse health or
environmental effects of their programs, policies, and activities on minority and low-income
populations. In response to this Executive Order, the NRC issued a final policy statement
on the “Treatment of Environmental Justice Matters in NRC Regulatory and Licensing
Actions” (69 FR 52040; August 24, 2004) and environmental justice procedures to be
followed in NEPA documents prepared by the NRC’s Office of Nuclear Material Safety and
Safeguards (NRC, 2003).

1.5.3 Applicable State of North Carolina Requirements

Certain environmental requirements, including some discussed earlier, have been delegated to
State authorities for implementation, enforcement, or oversight. Table 1-2 lists the State of
North Carolina environmental requirements.

1.5.4 Permit and Approval Status

Several construction and operating permits must be prepared and submitted, and regulatory
approval and/or permits must be received prior to construction or operation of the proposed

GLE Facility. Table 1-3 lists the Federal, State, and local permits that may be required and their
present status.
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Table 1-2 State of North Carolina Environmental Regulations

Law/Regulation

Citation

Requirements

Air Pollution Control
Requirements

15A North Carolina
Administrative Code (NCAC)
02D, authorized by North
Carolina General Statutes
(NCGS) 143, Article 21B,
Air Pollution Control?

Establishes a system for classifying
air pollution sources which the
Environmental Management
Commission uses to classify air
pollution sources it believes to be of
sufficient importance to justify
classification or control.

Air Quality Permit Procedures

15A NCAC 02Q, authorized
by NCGS 143, Article 21B,
Air Pollution Control

Establishes the requirements and
procedures for applying for
construction and operation air
quality permits and exceptions to
them; incorporates 40 CFR

Parts 61 to 80 by reference.

Archaeology and Historic
Preservation Section

07 NCAC 04R, authorized
by multiple NCGS

Establishes the role of the State
Historic Preservation Officer
(SHPO), the procedures for
archaeological review, and the
process for making nominations to
the NRHP.

Coastal Management

15A NCAC 07, authorized
by NCGS 113A, Atrticle 7,
Coastal Area Management

Requires a permit before
undertaking any development in
any area of environmental concern.
Establishes a cooperative program
of coastal area management
between local and State
governments.

Discharges to Isolated
Wetlands and Isolated Waters

15A NCAC 02H.1300,
authorized by NCGS 143,
Article 21, Water and Air
Resources

Defines the terms “discharge” and
“isolated wetlands” and requires an
Individual Permit or a Certificate of
Coverage to operate under a
General Permit for any regulated
discharges to isolated wetlands.

Endangered and Threatened
Species

15A NCAC 101, authorized
by NCGS 113, Article 24,
Endangered and Threatened
Wildlife and Wildlife Species
of Special Concern

Bans open seasons for taking any
of the species listed as endangered
or threatened; establishes permit
protocols for taking or possessing
an endangered, threatened, or
special concern species.

Hazardous Waste

15A NCAC 13A, authorized

Establishes the general

Management by NCGS 130A, Article 9, requirements for the State’s
Solid Waste Management hazardous waste management
program and permit program;
adopts applicable RCRA
regulations by reference.
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Table 1-2 State of North Carolina Environmental Regulations (Cont.)

Law/Regulation

Citation

Requirements

Hazardous Waste Permit
Program

15A NCAC 13A.0113,
authorized by NCGS 130A,
Article 9, Solid Waste
Management

Establishes the procedures and
requirements for hazardous waste
permits; incorporates 40 CFR 270.1 |
through 270.6 by reference.

Historic Sites Regulation

07 NCAC 04N authorized by
NCGS 121, Article 1,
General Provisions

Itemizes activities banned from
state historic site properties unless
specifically authorized via a written
work order or permit; describes the
permit process.

Human Skeletal Remains

NCGS 70, Article 3,
Unmarked Human Burial
and Human Skeletal
Remains Protection Act

Requires cessation of activities
disturbing unmarked human burials
or human skeletal remains when
they are encountered as a result of
construction until authorization to
resume the activity is received
either from the county medical
examiner or the State
Archaeologist.

Noise

New Hanover County Code
of Ordinances, Chapter 23,
Article Il, authorized by

GS 153A-133, Noise
Regulation

Establishes the lawful decibel
levels and corresponding time
periods for non-residentially zoned
districts.

Point Source Discharges to
the Surface Waters

15A NCAC 02H.0100,
authorized by NCGS 143,
Article 21, Water and Air
Resources

Provides the requirements and
procedures for application and
issuance of State NPDES permits
for discharges from outlets, point
sources, or disposal systems
discharging to the surface waters of
the State.

Solid Waste Management
Permits

15A NCAC 13B.0200,
authorized by NCGS 130A,
Article 9, Solid Waste
Management

Requires disposal of solid waste in
solid waste management facilities |
permitted for such activity.

Surface Water and Wetland
Standards

15A NCAC 02B, authorized
by NCGS 143, Article 21,
Water and Air Resources

Establishes the rules for the series
of State classifications and water
quality standards applicable to
surface waters and wetlands.
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Table 1-2 State of North Carolina Environmental Regulations (Cont.)

Law/Regulation

Citation

Requirements

Waste Not Discharged to
Surface Waters

15A NCAC 02T, authorized
by NCGS 143, Article 21,
Water and Air Resources,
and NCGS 130A, Article 11,
Wastewater Systems

Establishes the requirements and
procedures for application and
issuance of permits for systems
such as sewer systems, disposal
systems, and treatment works that
do not discharge to surface waters
of the State.

Water Quality Certification

15A NCAC 02H.0500,
authorized by NCGS 143,
Article 21, Water and Air
Resources

Outlines the application and review
procedures for activities requiring
water quality certifications because
they involve discharges into
navigable waters.

Water Use Registration and
Allocation

15A NCAC 02E, authorized
by NCGS 143, Article 21,
Water and Air Resources

Establishes the requirements and
procedures for registering water
withdrawals above certain
thresholds and periodic updates of
the registration.

Well Abandonment

15A NCAC 02C.0113,
authorized by NCGS 87,
Article 7, North Carolina

Establishes the applicable
procedures when monitoring wells
are abandoned.

Well Construction Act
@ 15A = Title; NCAC = North Carolina Administrative Code; 02 = Chapter; D = Subtitle. The number following
NCGS is the chapter number.

1.5.5 Cooperating Agencies
No Federal, State, or local agencies are cooperating agencies in the preparation of this EIS.
1.5.6 Consultations

As a Federal agency, the NRC is required to comply with the consultation requirements of the
Endangered Species Act of 1973, the National Historic Preservation Act of 1966, and the Fish
and Wildlife Coordination Act of 1934.

1.5.6.1 Endangered Species Act of 1973 Consultation

The Endangered Species Act (ESA) was enacted to prevent the further decline of endangered
and threatened species and to restore those species and their critical habitats. Section 7 of the
Act requires consultation with the FWS of the U.S. Department of the Interior or the NMFS of

the U.S. Department of Commerce to determine whether endangered and threatened species or
their critical habitats are known to be in the vicinity of the proposed action, and to determine
whether the proposed Federal action may affect listed species or critical habitat. On

May 1, 2009, the NRC sent a letter to the FWS Raleigh 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 (NRC, 2009b). A similar letter was sent to
the NMFS Southeast Regional Office (NRC, 2009d).
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Table 1-3 Potentially Applicable Permit and Approval Requirements for the
Construction, Operation, and Decommissioning of the Proposed GLE Facility

License, Permit, or
Other Required

Responsible
Agency

Authority

Relevance and Status

Approval
Federal
Rules of General NRC 10 CFR Parts 30, 40, The proposed GLE Facility
Applicability to Domestic and 70, authorized by must obtain a license to
Licensing of By-product the AEA possess and use source
Material, Domestic material, special nuclear
Licensing of Source material, and by-product
Material, and Domestic material; an application for
Licensing of Special the required license has been
Nuclear Material submitted.
Section 404 Permit USACE 40 CFR Part 230, The discharge of dredged or
authorized by the CWA fill material into the waters of
the United States would be
associated with the proposed
GLE Facility; an application
for the permit allowing such
discharge will be made.
Endangered Species Act FWS 50 CFR Part 402, Consultation is complete (see
Consultation authorized by the ESA Appendix B).
National Historic ACHP 36 CFR Part 800, Consultation is complete (see
Preservation Act authorized by the Appendix B).
Consultation National Historic
Preservation Act
State
Construction and NCDENR 15A NCAC 02Q.0300, Air emissions from the
Operating Permit Division of Air  Construction and construction phase of the
Quality Operation Permits; proposed GLE Facility would

authorized by NCGS 143,
Article 21B, Air Pollution
Control

be moderate but temporary in
nature; air emissions from
facility operations are not
expected to meet thresholds
that would require a CAA
major source permit.
Application will be made for a
construction and operating
permit.
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Table 1-3 Potentially Applicable Permit and Approval Requirements for the
Construction, Operation, and Decommissioning of the Proposed GLE Facility (Cont.)

License, Permit, or
Other Required

Responsible
Agency

Authority

Relevance and Status

Approval
State
Section 401 Water NCDENR 15A NCAC 02H.0500, The NRC has not received a
Quality Certification Division of authorized by NCGS 143, Section 401 Water Quality

Water Quality

Article 21, Water and Air
Resources

Certification. The proposed
GLE Facility will require a
CWA Section 404 permit,
which is dependent on
issuance of a water quality
certification; the certification
will be sought.

NPDES Individual
Permit for Construction
Stormwater
Management

NCDENR
Division of
Water Quality

15A NCAC 2H.0100,
authorized by NCGS 143,
Article 21, Water and Air
Resources

Stormwater discharge would
be associated with
construction of the proposed
GLE Facility; an application
will be made for an NPDES
permit.

NPDES Individual
Permit for Stormwater
Management
(Operations)

NCDENR
Division of
Water Quality

15A NCAC 2H.0100,
authorized by NCGS 143,
Article 21, Water and Air
Resources

The existing Wilmington Site
permit, NCS000022, will be
modified to accommodate
anticipated increased
stormwater discharge
associated with operation of
the proposed GLE Facility.

NPDES Individual
Permit for Industrial and
Sanitary Waste
Treatment

NCDENR
Division of
Water Quality

15A NCAC 02T.0100,
authorized by NCGS 143,
Article 21, Water and Air
Resources

The existing Wilmington Site
final process lagoon and
sanitary wastewater treatment
facilities would be used to
process wastewater and
sanitary wastewater from the
proposed GLE Facility. The
existing Wilmington Site
permit, NC0001228, will be
modified.

Isolated Wetlands NCDENR 15 NAC 02H.1300, A permit will be requested if
Permit Division of authorized by NCGS 143, impacts on isolated wetlands
Water Quality  Article 21, Water and Air would result from construction
Resources or operations as apparent
from the final facility design.
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Table 1-3 Potentially Applicable Permit and Approval Requirements for the
Construction, Operation, and Decommissioning of the Proposed GLE Facility (Cont.)

License, Permit, or
Other Required

Responsible

Authority

Relevance and Status

Approval Agency
State
Hazardous Waste NCDENR 15A NCAC 13A.0107(a), The proposed GLE Facility
Generator Identification Division of authorized by will produce hazardous waste
Number Waste NCGS 130A, Article 9, at volumes requiring a
Management  Solid Waste Management  generator identification
number; application for the
number will be made unless
the proposed GLE Facility is
determined to be contiguous
with the existing GNF-A
facility and can operate under
the same number.
Coastal Area NCDENR 15A NCAC 7, authorized The NRC has not received a
Management Act Division of by NCGS 113A, Article 7, CZMA consistency
Certification Coastal Coastal Area certification.
Management  Management
Driveway and Right-of- North Carolina 19A NCAC 02B.0602, An entrance off NC 133

Way Permits

Department of
Transportation

authorized by NCGS 136,
Article 6D, Controlled
Access Facilities

(Castle Hayne road) to the
proposed GLE Facility is
planned and would require a
driveway permit; the permit
will be requested.

Local Agencies

Tree Removal Permit or
Letter of Exemption

New Hanover
County

Zoning Ordinance,
Article VI, Supplementary
District Regulations

If the final design for the
proposed GLE Facility
requires the removal of
significant or regulated trees,
a tree removal permit or a
letter of exemption from the
County Zoning Administrator
will be required; if required, it
will be requested.

Land-Disturbing Permit

New Hanover
County

Chapter 23, Article VI,
Erosion and
Sedimentation

The proposed GLE Facility
would disturb more than

0.4 ha (1 ac) of land, thereby
triggering the need for an
approved erosion and
sedimentation control plan
and permit; a permit will be
requested.
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Table 1-3 Potentially Applicable Permit and Approval Requirements for the
Construction, Operation, and Decommissioning of the Proposed GLE Facility (Cont.)

License, Permit, or Responsible

Other Required Authority Relevance and Status
Agency
Approval
Local Agencies
Stormwater Permit New Hanover Chapter 23, Article VII, The proposed GLE Facility
County Stormwater Management  must comply with the county
stormwater ordinance; the
permit will be requested.
Floodplain Development New Hanover Chapter 29, Article I, If the final facility design
Permit County Flood Hazard Reduction includes development of the

proposed GLE Facility within
areas of special flood hazard
lying within the regulatory
jurisdiction of the county, a
permit may be required.

By letter dated June 8, 2009, the FWS Raleigh Field Office indicated that nine listed species are
present in New Hanover County and that several of the species may occur in the area of the
Wilmington Site (FWS, 2009). The FWS indicated that it wanted those species to be considered
in the EIS, and this letter was discussed in a teleconference with FWS on August 26, 2009. By
letter dated August 10, 2010, the FWS Raleigh Field Office submitted comments on the draft
EIS and concluded that “the requirements of section 7(a)(2) of the ESA have been satisfied”
(FWS, 2010). By e-mail sent August 3, 2009, the NMFS provided information on the protected
species under its purview that may occur in the area of the Wilmington Site (NOAA, 2009).

The NRC determined that there would be no effect on protected species under the purview of
NMFS (NRC, 2010b). By e-mail sent April 20, 2011, the NMFS indicated that no-effect
determinations made by Federal agencies do not require ESA consultation with (or concurrence
by) NMFS (NOAA, 2011).

1.5.6.2 MNational Historic Preservation Act of 1966 Section 106 Consultation

The National Historic Preservation Act (NHPA) was enacted to create a national historic
preservation program, including the National Register of Historic Places (NRHP) and the
Advisory Council on Historic Preservation (ACHP). Section 106 requires Federal agencies to
take into account the effects of their undertakings on historic properties. The ACHP regulations
implementing Section 106 of the Act are found in 36 CFR Part 800. The regulations call for
public involvement in the Section 106 consultation process, including American Indian tribes
and other interested members of the public, as applicable. In response to an April 29, 2009,
letter from the NRC (NRC, 2009a), the North Carolina Department of Cultural Resources
confirmed via a letter dated June 2, 2009, that an archeological site was eligible for listing on the
NRHP (NCDCR, 2009). On September 2, 2009, the NRC sent letters to 16 American Indian
tribes inquiring if the tribes believed the site under consideration had any traditional cultural or
religious significance (see Section 9.2 for a list of the tribes that were contacted, and

NUREG-1938 1-32 February 2012




Introduction

Appendix B for copies of the communications). None of the tribes indicated that they had any
concerns. On March 28, 2011, the NRC informed the North Carolina SHPO that a license
condition addressing the consideration of significant historic and cultural resources on the GLE
property would be part of the license issued to GLE, if it were issued (NRC, 2011a). The SHPO
responded on April 5, 2011, stating that with inclusion of the license condition, a determination
of no adverse effect is appropriate for the proposed project (NCDCR, 2011).

1.5.6.3 Fish and Wildlife Coordination Act of 1934

The consultation component of the Fish and Wildlife Coordination Act requires that “whenever
the waters of any stream or other body of water are proposed or authorized to be impounded,
diverted, the channel deepened, or the stream or other body of water otherwise controlled or
modified for any purpose whatever, including navigation and drainage, by any department or
agency of the United States, or by any public or private agency under Federal permit or license,
such department or agency first shall consult with the U.S. Fish and Wildlife Service,
Department of the Interior, and with the head of the agency exercising administration over the
wildlife resources of the particular State wherein the impoundment, diversion, or other control
facility is to be constructed, with a view to the conservation of wildlife resources by preventing
loss of and damage to such resources as well as providing for the development and
improvement thereof in connection with such water-resource development.” Because the
proposed action does not involve such modifications to a stream or other body of water, the
NRC is not implementing consultations under the Fish and Wildlife Coordination Act. The NRC
has completed consultation with the FWS and the State agency that exercises administrative
control over the wildlife resources under the ESA, as noted in Section 1.5.6.1.

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

e GE-Hitachi Global Laser Enrichment LLC (abbreviated as GLE for the purposes of this
EIS) is the NRC license applicant. If the license is granted, GLE would be the holder of
an NRC license for the possession and use of special nuclear, source, and by-product
material at the proposed GLE Facility. GLE would be responsible for constructing,
operating, and decommissioning the proposed facility in compliance with that license
and applicable NRC regulations.

e GLE is a Delaware limited liability company. It currently is the only subsidiary of majority
owner GE-Hitachi (GEH) Nuclear Energy Americas, LLC, a global supplier of nuclear
energy-related equipment and services. GEH, also a Delaware limited liability company,
is a wholly owned subsidiary of GE-Hitachi Nuclear Energy Holdings LLC (Holdings).
Holdings is a subsidiary of majority owner GENE Holding LLC (GENE), a Delaware
limited liability company wholly owned by GE, a U.S. corporation, and of minority owner
Hitachi America, Ltd., which is a wholly owned subsidiary of Hitachi Ltd., a Japanese
corporation. Cameco Enrichment Holdings, LLC (“Cameco Enrichment”), has a
24 percent ownership interest in GLE, and GENE owns 13.5 percent of GLE. Cameco
Enrichment is a Delaware limited liability company wholly owned by Cameco
U.S. Holdings, Inc., a Nevada corporation, which is in turn wholly owned by Cameco
Corporation, a Canadian corporation (GLE, 2009a). The foreign ownership, control, and
influence issue is beyond the scope of this EIS but will be addressed by the NRC.

February 2012 1-33 NUREG-1938



Introduction

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 70, 40, and 30 that would authorize GLE to possess and use
special nuclear material, source material, and by-product material, respectively, at the proposed
GLE Facility. The NRC is responsible for regulating activities performed within the proposed
GLE Facility through its licensing review process and subsequent inspection program. To fulffill
the NRC responsibilities under NEPA, the environmental impacts of the proposed action 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. As discussed in
Chapter 1, the proposed action is for General Electric (GE)-Hitachi Global Laser Enrichment,
LLC (GLE) to construct, operate, and decommission a laser-based uranium enrichment facility
near Wilmington, North Carolina. To allow the proposed action, the U.S. Nuclear Regulatory
Commission (NRC) would need to grant GLE a license to possess and use special nuclear
material, source material, and byproduct material at the proposed Global Laser Enrichment
Facility. The NRC also evaluated the no-action alternative in this EIS. Under the no-action
alternative, GLE would not construct, operate, or decommission the proposed GLE Facility.
Therefore, the no-action alternative provides a basis for evaluating and comparing the potential
impacts of the proposed action. In addition to the proposed action and alternatives to the
proposed action, alternatives for the disposition of depleted uranium hexafluoride (UF;) resulting
from enrichment operations over the lifetime of the proposed GLE Facility are also analyzed.

Section 2.1 presents technical details of the proposed action and connected actions, including
descriptions of the proposed site, laser enrichment technology, facilities to be constructed, and
the activities at the proposed GLE Facility. The activities are grouped under preconstruction
and construction, operation, and decontamination and decommissioning. Section 2.2 describes
the no-action alternative and provides a comparison of predicted environmental impacts for the
proposed action and no-action alternatives. 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 laser technology, and use of alternate sources of enriched
uranium. Gas centrifuge technology is discussed in Section 2.3.4, along with a comparison of
the potential impacts of the laser-based and gas centrifuge technologies. The chapter
concludes with a recommendation from the NRC regarding the proposed action (Section 2.4).

21 Proposed Action

The proposed action is for GLE to construct, operate, and decommission a laser-based uranium
enrichment facility near Wilmington, North Carolina. To allow the proposed action, NRC would
need to grant GLE a license to possess and use special nuclear material, source material, and
byproduct material. The initial NRC license, if granted, would be for a period of 40 years, after
which GLE would request renewal of the license or begin decommissioning of the facility. GLE
could begin preconstruction activities prior to the licensing decision in 2012, under an exemption
granted by NRC (see Section 1.4.1). If granted, GLE would begin construction of the proposed
GLE Facility (anticipated in 2012), commence commercial enrichment operations in 2014, and
increase to the initial maximum target production capacity of 6 million separative work units
(SWU) by 2020, at an enrichment of up to 8 percent uranium-235 by weight. Although there is
currently no demand for enrichment greater than 5 percent, GLE believes that there is potential
for future demand to change (GLE, 2009c).

Section 2.1.1 describes the location of the proposed site. The proposed facility and GLE’s
laser-based enrichment process are described in Section 2.1.2 and the management options for
management of the depleted UF; tails generated at the proposed facility are reviewed in
Section 2.1.3. Section 2.1.4 describes the anticipated decontamination and decommissioning
activities at the proposed facility and Section 2.1.5 provides the projected timelines for the three
phases of the proposed action.
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2.1.1 Location and Description of Proposed Site

The GE property, on which the proposed GLE Facility would be sited, is located in an
unincorporated area of New Hanover County, North Carolina, the most populated of three
counties that comprise the Wilmington Metropolitan Statistical Area. The site is located
approximately 10 kilometers (6 miles) north of Wilmington, North Carolina, and is hereafter
referred to as the Wilmington Site. Figures 1-1 and 1-2 show the location of the Wilmington Site
in relation to the surrounding counties and municipalities.

The Wilmington Site consists of approximately 656 hectares (1621 acres), and GE owns an
additional 10 hectares (24 acres) to the east of the site. Figure 2-1 shows the Wilmington Site
and the location of GE’s existing principal manufacturing facilities (namely, the Global Nuclear
Fuel-Americas [GNF-A] Fuel Manufacturing Operation [FMO] facility and the GE Aircraft
Engines/Services Components Operation [AE/SCO] facility). The land to the west of the
Wilmington Site (across the Northeast Cape Fear River) is dominated by industrial use, and the
area to the north and northwest is privately owned and used for timber management and private
hunting. The areas to east and south of the site are dominated by residential development.

The southeast corner of the site borders Interstate 140 (I-140) (GLE, 2008).

The proposed GLE Facility would occupy approximately 40 hectares (100 acres) of the North-
Central Site Sector. A North access road would be built along the northeast portion of the
Eastern Site Sector to connect the proposed GLE Facility to NC Route 133, using existing site
road service where practical (Figure 2-2).

The nearest major population center is Skippers Corner, approximately 1 kilometer (0.6 mile)
northeast of the site boundary on NC Route 133 (Castle Hayne Road). The distance from the
proposed GLE Facility to the nearest member of the public (i.e., actual permanent residence) is
about 1352 meters (0.84 mile). The environmental characteristics of the proposed site and
surrounding areas are described in detail in Chapter 3 of this EIS.

The Wilmington Site is served by two of southeastern North Carolina’s major highway systems:
Interstate 40 (1-40) (“Outer Loop Freeway”) and U.S. Route 17 (see Figure 1-2). The site can be
accessed by two access roads (south access road and north access road) from Castle Hayne
Road (NC Route 133) just north of the junction of I-140 and Castle Hayne Road (GLE, 2008).

The Wilmington Site does not have rail access (and GLE does not anticipate the use of freight
rail for shipping needs), but freight service to the region is provided by CSX Transportation, Inc.;
the primary rail service foci are the Port of Wilmington and Military Ocean Terminal Sunny Point
(MOTSU).

2.1.2 Description of the Proposed GLE Facility

Figure 2-2 shows the location of the GLE study area, which includes the proposed GLE Facility
site and the areas that would be disturbed by preconstruction and construction activities. The
proposed facility would comprise various buildings and areas that house systems and
equipment necessary to support the uranium enrichment process. These buildings and areas
would include the operations building and UF; storage areas. UFg would be stored temporarily
onsite as normal feed material to the enrichment process and as depleted UFs and enriched
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Figure 2-1 Schematic of the Existing Wilmington Site (GLE, 2008)

product UF¢ after the enrichment process. There would be other ancillary and support buildings
and areas onsite.

Primary facilities are those critical to the enrichment process, while secondary facilities provide
indirect support to the process. These facilities are described in Sections 2.1.2.1 and 2.1.2.2,
respectively. These sections are followed by summary descriptions of the laser-based
enrichment process proposed by GLE (Section 2.1.2.3), Waste Management Systems
(Section 2.1.2.4), and Liquid and Air Effluents (Section 2.1.2.5).

2.1.21 Primary Facilities

The primary facilities include an operations building and six cylinder storage pads where
licensed material would be used or stored; these are considered to be key facilities in support of
the uranium enrichment process. The primary facilities are located or would be constructed
adjacent to each other in the North-Central Site Sector. Technical details regarding primary
facilities are presented in Appendix H. This information is considered proprietary and contains
security-related information and will not be disclosed in this EIS.
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Figure 2-2 Location of Proposed GLE Facility at the Wilmington Site (GLE, 2009b)

Operations Building

The primary purpose of the operations building would be to house the laser equipment and
support systems necessary to perform the actual enrichment process. The Operations Building

would include the following process and support areas:

Cylinder Shipping and Receiving Area
UF¢ Feed and Vaporization Area
Product Withdrawal Area

Tails Withdrawal Area

Cascade/Gas Handling Area

Blending Area

Sampling Area

Radioactive Waste Area
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» Heating, Ventilation, and Air Conditioning (HVAC) Equipment Area
» Decontamination/Maintenance Area

* Laboratory Area

+ Laser Area

The functional descriptions of these areas are summarized below, based on the information
provided in Chapter 1 of the License Application (GLE, 2009a).

Cylinder Shipping and Receiving Area

The operations performed in this area would include:

» receipt of feed UF¢ cylinders from offsite

» weighing the feed cylinders and performing other material control functions
» providing interim storage of feed, product, and depleted UF; cylinders

» preparing the product and full depleted UFs, and empty cylinders for transfer to other
locations onsite such as the UFg Cylinder Pads or offsite

Feed and Vaporization Area

The UFg Feed and Vaporization Area would contain the necessary equipment to perform the
following operations:

» receive UFgfeed cylinders from the Cylinder Shipping and Receiving Area
» vaporize the UFg contained within the feed cylinders

» feed the vaporized UF¢to the feed header between the Vaporization Area and
the Cascade/Gas Handling Area within the Operations Building

The UFsfeed rates to the feed header would be maintained within the design basis temperature
and pressure range. The residual UFs from the emptied feed cylinders (known as heels) would
be sufficiently recovered to meet U.S. Department of Transportation (DOT) offsite cylinder
shipping requirements for empty cylinders.

Product Withdrawal Area

In the Product Withdrawal Area, the empty to-be-filled cylinders would be received from interim
storage within the Cylinder Shipping and Receipt Area and would be filled with the enriched UF¢
product.
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Tails Withdrawal Area

This area would be used to receive empty cylinders from interim storage within the Cylinder
Shipping and Storage Area, and fill them with the tails (depleted UF;) for interim storage and
later disposition.

Cascade/Gas Handling Area

The Cascade/Gas Handling Area is where the enrichment process would occur. The UFggas
would be exposed to laser-emitted light and two process streams are generated; one enriched
in uranium-235 and one depleted in uranium-235. The enriched stream would go to the Product
Withdrawal Area and the depleted stream would be sent to the Tails Withdrawal Area.

Blending Area

The Blending Area is where the product cylinders that meet the customer specifications would
be filled. This would be accomplished by mixing the right quantities of enriched product at
different enrichment levels to produce the exact enrichment level required by customers. The
76- or 122-centimeter (30- or 48-inch) cylinders that would contain the original product (called
donor cylinders) would be received from interim storage within the Cylinder Shipping and
Receiving Area. The UF; within the donor cylinders would be vaporized and fed into the
receiver cylinders that would be sent to customers.

Sampling Area

In the Sampling Area, the receiver cylinders would be sampled to assure that the enrichment
level of UFg in the filled cylinders meets the customer specifications. The cylinders would be
heated and the UFg would be liquefied before samples were taken. This would be the only
place in the proposed GLE Facility where conversion of solid UFgto liquid UFs would take place.

Liguid and Solid Radioactive Waste Areas

The various processes and operations that would take place in the proposed GLE Facility would
likely generate quantities of radiologically contaminated, potentially contaminated, and
non-contaminated liquid and solid waste streams. The equipment and processes used to
temporarily store, treat as appropriate, and prepare for offsite shipment of liquid and solid
wastes are described in Section 2.1.2.4. Section 2.1.2.5 discusses the systems used to control
liquid emissions from the proposed GLE Facility.

HVAC Equipment Areas

Various heating and ventilation systems throughout the operations building would be used to
control the environmental conditions such as the pressure, temperature, humidity, and airflow in
different parts of the building to meet requirements for personnel, process equipment, and
supporting systems and utilities. The systems used to control atmospheric air emissions are
discussed in Section 2.1.2.5.
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Decontamination/Maintenance Area

The Decontamination/Maintenance Area would provide a place for personnel to remove
contamination from, and make repairs to, equipment and process components used in various
parts of the GLE Facility.

Laboratory Area

The Laboratory Area would contain the various onsite laboratories used to analyze the samples
taken at the proposed GLE Facility. The analyses performed would include wet chemistry and
safety and regulatory testing and analysis.

Laser Area

All necessary equipment needed to operate the laser systems that are part of the GLE laser-
based enrichment technology would be located in this area.

UFs Cylinder Pads

There would be three UFg Cylinder Pads at the proposed GLE Facility:

» The Product Pad, which would occupy approximately 4462 square meters (48,000 square
feet) and be used to store enriched product in 76-centimeter (30-inch) cylinders.

+ The In-Process Pad, which would occupy approximately 12,084 square meters
(130,000 square feet) and be used to store feed material and cylinders emptied on site (with
or without heels).

» The Tails Pad, which would occupy approximately 43,224 square meters (465,000 square
feet) and be designed to store 122-centimeter (48-inch) cylinders containing tails (depleted
UF;s). This pad would be sized to accommodate the tails cylinders resulting from 10 years of
facility operation (9000 cylinders).

All of the pads would be constructed to provide for rainwater drainage to the edges of the pads.
Saddles would be used to store the cylinders and, except for the tails cylinders, the cylinders
would not typically be stacked. Stormwater collected from the cylinder pads would be directed
to a new holding pond specifically constructed for the cylinder pads and then to a new onsite
wet detention basin.

2.1.2.2 Other Facility Buildings and Supporting Infrastructure

New facility buildings and supporting infrastructure would include three administrative buildings,
waste storage buildings, an electrical substation, backup diesel generators, potable and process
water systems, a holding pond for cylinder storage pad stormwater, a stormwater wet detention
basin, parking areas, and roads.

The new potable and process water supply lines to the GLE Facility would be connected to the

existing Wilmington Site water supply infrastructure. Sanitary waste, process wastewater, and
treated liquid radiological wastewater that would be generated at the proposed GLE Commercial
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Facility would be routed to the existing facilities at the Wilmington Site via underground lines for
final processing and disposition. In particular, the sanitary wastewaters would be routed to the
existing Site Sanitary Waste Water Treatment Facility, and the process and treated wastewaters
would be sent to the existing Final Process Lagoon Treatment Facility.

Two detention basins (one new and one existing) would receive stormwater runoff from the GLE
Facility. An existing collection basin on the Wilmington Site would receive the majority of the
runoff from the GLE Facility, including the Operations Building. The remaining runoff, including
runoff from the UF; Cylinder Pads, would drain to a new GLE site wet detention basin.

In addition, there would be a new water tower and a firewater retention basin located on the
proposed GLE Facility site. The water in the tower would be used for process water at the
proposed GLE Facility, but it would be designed to always maintain a reserved level for
firefighting. The firewater retention basin and associated diesel-powered firewater pumps would
be designed as a backup source for fire protection systems.

The proposed GLE Facility would be served by two main roads on the Wilmington Site. The first
road would connect the proposed GLE Facility to Castle Hayne Road and would serve as the
main entrance to the facility. The other road would lead to the GNF-A Fuel Manufacturing
Operation (FMO) Facility and would be used mainly for transport of enriched product to the
FMO facility for fuel manufacturing.

2.1.2.3 Process Description

The proposed GLE Facility would employ the Separation of Isotopes by Laser Excitation
(SILEX) process, a third-generation laser-based technology for enriching natural uranium that
was developed by Silex Systems Ltd, in partnership with GLE (and formerly, the

U.S. Enrichment Corporation [USEC]). Isotopes of the same element, though chemically
identical, have different electronic energies and absorb different colors of laser light. The
isotopes of most elements can be separated by a laser-based process if they can be vaporized
efficiently into individual atoms. In laser excitation enrichment, UFgvapor is illuminated with a
tuned laser of a specific wavelength that is absorbed only by uranium-235 atoms while leaving
other isotopes unaffected.

Given below is an overview of the GLE laser-based enrichment process. A more detailed
description of the process is provided in the license application (GLE, 2009a). However, the
technical details of the GLE laser-based enrichment process are proprietary, subject to export
control, and in many cases, may also fall into the categories of security-related, safeguards, or
classified information, to which access is limited by U.S. laws and regulations. As such, the
details of this process are not contained in this EIS.

The proposed GLE Facility is designed to separate a feed stream of UF¢ containing the naturally
occurring proportions of uranium isotopes (approximately 0.7 percent uranium-235, 99.3 percent
uranium-238, and 0.0055 percent uranium-234) into a product stream (enriched in the
uranium-235 isotope) and a tails stream (depleted in the uranium-235 isotope). Except for the
actual step in the enrichment process that involves the use of lasers, the processes that would
be used for receipt and handling of the feedstock and the enriched and depleted UFs streams
are very similar to those used at other enrichment facilities. The cylinders that would be used
for transportation and storage of UF¢ are industry-standard containers. The proposed GLE

NUREG-1938 2-8 February 2012



Alternatives

Facility is designed to produce an enriched UFg stream that is up to 8 percent uranium-235 with
a nominal capacity of 6 million SWU per year.

The four major processing steps involved in enriching the natural UF; at the proposed GLE
Facility would be (1) UF¢ Feed and Vaporization, (2) Cascade/Gas Handling, (3) Product
Withdrawal, and (4) Tails Withdrawal.

The UFg Feed Vaporization System would provide a continuous supply of gaseous UFgfrom the
feed cylinders to the Cascade/Gas Handling Area (where the enrichment takes place).
Approximately nine hundred 122-centimeter (48-inch) cylinders would be processed annually.
Feed cylinders would be loaded into solid feed stations; vented for removal of light gases
(primarily air and hydrogen fluoride); and heated to sublime the UFs (converting it directly from
solid to gas phase without going through the liquid phase). The light gases and UF¢gas
generated during feed purification would be routed to the Feed Purification Subsystem, where
the UFg would be desublimed (converted directly from gas to solid phase without passing though
the liquid phase). The Feed Purification Subsystem would remove any light gases such as air
and hydrogen fluoride from UF; prior to introduction into the Cascade/Gas Handling Area.

After purification, UF¢ from the solid feed stations would be routed to the Cascade/Gas Handling
Area. The UFg in gaseous form would be exposed to laser-emitted light and separated into two
streams (one enriched in uranium-235 and one depleted in uranium-235). Enriched UFg from
the Cascade/Gas Handling Area would be transported to the Product Withdrawal Area, where it
would be placed in the product cylinders and desublimed. The heat from desublimation of the
UFe¢ would be removed by air. Filling of product cylinders would be monitored, and filled
cylinders would be transferred to the Sampling Area for sampling and sent to the Blending Area
or put into interim storage on the Product Pad.

The enriched UFg in product cylinders forwarded to the Blending Area would be vaporized and
pumped into receiver cylinders. During this process, the enrichment level of UFg put into the
receiver cylinders would be carefully controlled to meet the customer specifications as well as
transportation standards.

As a final step, the receiver cylinders would be sent back to the Sampling Area, where the UFg
would be liquefied to create a homogenous mixture of UFg and would be sampled to make sure
that it meets the applicable requirements. A cylinder to be sampled would be moved into an
autoclave with heating and cooling capability, where the UFgin the cylinder would be liquefied
by electrically heated air, to homogenize the liquefied UFs, and a representative sample of the
contents would be taken. The UFgin the cylinder would then be solidified in the autoclave using
cold air before removing the cylinder from the autoclave. The autoclaves would be designed to
contain a UFgrelease in the autoclave.

Depleted UF¢ from the Cascade/Gas Handling Area would be transported to the Tails
Withdrawal Area, where it would be placed in the tails cylinders and desublimed. The heat of
desublimation of the UFs would be removed by air. Filling of tails cylinders would be monitored,
and filled cylinders would be transferred to the Tails Pad.
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2.1.2.4 Waste Management Systems

This section describes the systems used to treat and disposition the liquid and solid wastes
generated at the proposed GLE Facility. The quantities of waste generated and the waste
management impacts are discussed in Section 4.2.12.

Liquid Wastes

GLE provided a summary of the systems and operations that would be used to manage the
wastewater generated at the proposed GLE Facility, as shown in Table 2-1 (GLE, 2009a).
Liquid radioactive wastes generated in the Operations Building would be collected in closed-
drain systems that discharge to an accumulator tank. Subsequently, the liquid would be treated
in the Radiological Liquid Waste Treatment System (RLETS) at the proposed GLE Facility to
remove uranium through precipitation and fluoride through evaporation. The resulting solids
would be dried and disposed of as low-level radioactive waste (LLRW).

The treated wastewaters from the RLETS would meet discharge requirements in
10 CFR Part 20, Appendix B (GLE, 2009c), before discharge to the Final Process Lagoon

Table 2-1 Management of Wastewater Generated by Proposed GLE Facility Operations

Wastewater Type

Onsite Waste Management

Offsite Waste
Treatment/Disposal

Process liquid
radiological waste

Wastewaters collected in closed drain
system connected to Radiological
Liquid Waste Treatment System
(RLETS). Treated radiological waste
effluent is discharged to existing
Wilmington Site process wastewater
aeration basin and Final Process
Lagoon Treatment Facility (FPLTF).

Treated effluent from the
Wilmington Site FPLTF is
discharged at National Pollution
Discharge Elimination System
(NPDES)-permitted Outfall 001
to the onsite effluent channel.

Cooling tower blowdown

Blowdown is pumped from cooling
tower to existing Wilmington Site
FPLTF.

Treated effluent from the
Wilmington Site FPLTF is
discharged at NPDES-permitted
Outfall 001 to the onsite effluent
channel.

Sanitary waste

Sanitary waste is collected in sewer
system connected to existing
Wilmington Site Sanitary Wastewater
Treatment Plant. Waste stream is
treated by activated sludge aeration
process.

Treated effluent from the
Wilmington Site Sanitary
Wastewater Treatment Plant is
discharged at NPDES-permitted
Outfall 002 to the onsite effluent
channel.

Stormwater

Stormwater runoff is collected in
drainage conduits and channels
flowing to onsite retention basins.

Stormwater from onsite retention
basins is discharged per
requirements of NPDES storm
water permit.

Source: GLE, 2009a
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Treatment Facility (FPLTF). The FPLTF is an existing facility at the Wilmington Site that is
currently used to treat liquid effluents from existing industrial operations. It would also be used
to treat the effluents from the proposed GLE Facility. The treated effluent from the FPLTF is
currently discharged via National Pollutant Discharge Elimination System (NPDES)-permitted
Outfall 001 to the Wilmington Site effluent channel, where it is combined with stormwater,
discharging groundwater, and treated sanitary wastewater effluent. The effluent channel flows
to the Unnamed Tributary #1, which drains to the Northeast Cape Fear River. GLE has stated
that these operations would continue in the same mode when the proposed GLE Facility
becomes operational.

A new cooling tower would be constructed for the proposed GLE Facility. The cooling tower
would use a closed-loop system that does not contact any uranium materials or uranium-
contaminated wastewater streams. To minimize the amount of dissolved solids and other
impurities in the circulating water, a portion of the circulating water from the cooling tower loop
(called blowdown) would be regularly removed from the cooling tower loop and discharged to
the existing Wilmington Site FPLTF. Fresh water or treated sanitary wastewater effluent would
be added to the cooling tower loop to make up for the water loss.

The sanitary wastes generated at the proposed GLE Facility would be collected in a sewer
system connected to the existing Wilmington Site Sanitary Wastewater Treatment Facility
(WWTF), which employs an Activated Sludge Aeration Process. The treated effluent from the
WWTF could be reused as makeup water in cooling towers at the Wilmington Site or discharged
at NPDES-permitted Outfall 002 to the onsite effluent channel.

Stormwater runoff from outdoor impervious surfaces within the GLE Facility site would be
collected in drainage conduits and channels flowing into detention basins used for collection of
runoff. The detention basins would be routed to one of the unnamed tributaries on the
Wilmington Site that flow into the Northeast Cape Fear River. Stormwater collected from the
cylinder storage pads would be directed to a new holding pond and from there to a new wet
detention basin on the proposed GLE Facility site.

Solid Wastes

Solid wastes that would be generated by the proposed GLE Facility include municipal solid
waste, nonhazardous industrial wastes, wastes designated as Resource Conservation and
Recovery Act (RCRA) hazardous wastes, and LLRW. No high-level radioactive wastes would
be generated by the proposed GLE Facility operations. GLE provided a summary of the
methods used to manage these wastes onsite and for offsite treatment and disposal, as shown
in Table 2-2 (GLE, 2009a).

The municipal solid waste would be collected and placed in rolloff-type containers. A
commercial refuse collection service would regularly collect the filled containers and transport
the waste to a RCRA-permitted Subtitle D landfill for disposal. The nonhazardous industrial
waste, such as spent coolant and used filter media, would be collected and temporarily stored in
containers appropriate for the waste type. Depending on their composition, these wastes would
either be shipped directly to a permitted RCRA Subpart D landfill for treatment and burial, or
routed to other approved facilities for reuse, reclamation, or treatment. The RCRA hazardous
waste would be collected, packaged in DOT-approved shipping containers, and temporarily
stored onsite for shipment to a RCRA-permitted Subtitle C treatment, storage, and disposal
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Table 2-2 Management of Solid Waste Generated at Proposed GLE Facility During

Operations

Solid Waste Source

Onsite Waste Management

Offsite Waste
Treatment/Disposal

Municipal solid waste (MSW)

Collected and temporarily stored
in rolloff containers

Filled rolloff containers are
transported by commercial
refuse collection service to an
approved disposal site

Non-hazardous wastes from
operations equipment cleaning
and maintenance activities that
are recyclable or not accepted
by MSW landfill

Collected and temporarily stored
in containers

Filled containers are
transported by truck to an
approved disposal site®

Wastes designated RCRA
hazardous wastes

Collected and temporarily stored
in containers

Filled containers are
transported by truck to an
approved disposal site”

Laboratory waste from UF¢ feed
sampling and analysis

Collected and temporarily stored
in containers

Either transported by truck to
an approved disposal site or
transported to an approved
uranium recovery vendor

Combustible used or spent
uranium-contaminated materials

Collected and temporarily stored
in containers

Either transported by truck to
an approved disposal site or
transported to an approved
uranium recovery vendor

Non-combustible used or spent
uranium-contaminated materials

Collected and temporarily stored
in boxes

Filled boxes are transported by
truck to an approved disposal
site®

Liquid Radiological Waste
Treatment System filtrate/sludge

Collected and temporarily stored
in metal cans

Filled cans are transported by
truck to an approved disposal
site

? Licensed RCRA Subpart D landfill.

® Licensed RCRA Subpart C Treatment, Storage, and Disposal Facility (TSDF).

¢ Licensed Low-Level Radioactive Waste Disposal Facility.

Source: GLE, 2009a

facility. LLRW would be collected in containers and shipped by truck to an approved disposal
facility.

2.1.2.5 Liquid and Air Effluents

This section discusses the potential liquid and air effluents from the proposed GLE Facility. The
impacts associated with these effluents are discussed in Section 4.2.11.

Liquid Effluents

Uranium enrichment operations performed at the proposed GLE Facility would generate
process wastewater that would contain small concentrations of uranium and fluoride. This
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wastewater would be generated from decontamination operations, cleaning wash water, and
laboratory wastes, and is collectively referred to as liquid radioactive waste.

The process wastewater would be treated to remove the uranium and the fluoride. The treated
wastewater would meet the discharge requirements in 10 CFR Part 20, Appendix B, before
discharge to the existing Wilmington Site FPLTF (GLE, 2009c). This facility currently receives
Wilmington Site process wastewater, including the treated effluent from the GNF-A FMO Facility
Radiological Waste Treatment System. The treated effluent from the FPLTF is discharged via
NPDES-permitted Outfall 001 to the Wilmington Site effluent channel, where it is combined with
stormwater, discharging groundwater, and treated sanitary wastewater effluent. The effluent
channel flows to the Unnamed Tributary #1, which flows into the Northeast Cape Fear River.

As discussed in Section 2.1.2.4 and in Table 2-1, there would be three other liquid effluents
from the proposed GLE Facility. These effluents would not contain radioactive constituents.
The cooling tower blowdown effluent would be discharged to the effluent channel at Outfall 001
along with the process wastewater from the FPLTF. Treated sanitary wastewater would either
be reused as makeup water for cooling towers or released to the effluent channel at Outfall 002.
The stormwater overflow from the onsite wet detention basins would be discharged to one of the
unnamed tributaries to the Cape Fear River.

Air Effluents

Because the laser-based enrichment process proposed by GLE is a closed process, no routine
venting of process gases would occur during operations. However, some short-term gaseous
releases could occur inside the Operations Building during certain operations, such as the
connection/disconnection of UF4cylinders to process equipment and process equipment
maintenance. These gaseous releases would be routed through the building’s ventilation
system.

The ventilation system air stream would pass through a series of emissions-control devices,
consisting of high-efficiency particulate air (HEPA) filters and high-efficiency gas absorption
(HEGA) filters. The exhaust air stream from these emission controls would be vented to the
atmosphere and would meet the discharge requirements in 10 CFR Part 20, Appendix B
(GLE, 2009c).

2.1.3 Depleted Uranium Management

The term “depleted uranium” refers to any chemical form of uranium (e.g., UFs and U;Og) that
contains uranium-235 in concentrations less than the 0.7 percent found in natural uranium. As
discussed in Section 2.1.2.3, the uranium enrichment process would generate a depleted UF¢
stream (also called tails). In contrast to the uranium in the enriched UF¢ produced by the
enrichment facility, the uranium in the depleted UFg stream would be depleted in uranium-235
isotope of uranium. At full production, the proposed GLE Facility would generate 900 full
122-centimeter (48-inch) cylinders of depleted UF¢ per year. Initially, the depleted UFs would be
stored on the Tails Storage Pad (GLE, 2009a). Each 122-centimeter (48-inch) cylinder would |
hold approximately 12.5 metric tons (13.8 tons), which means that at full production, the site
would generate approximately 11,250 metric tons (12,375 tons) of depleted UFg every year.
During the operation of the facility, it could store up to 9000 cylinders (10 years’ worth of |
generation) of depleted UFg (GLE, 2009a). GLE would own the depleted UFg and maintain the
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cylinders while they are in storage.
Maintenance activities would include periodic
inspections for corrosion, valve leakage, or
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 onsite holding pond for monitoring and
evaporation.

The Defense Nuclear Facilities Safety Board
(DNFSB) has reported that long-term storage
of depleted UFg in the UFg 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). The
U.S. Department of Energy (DOE) also
evaluated multiple disposition options for

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; NRC, 2005b.

depleted UFs and agreed that conversion to U;Og was preferable for long-term storage and
disposal of the depleted uranium in its oxide form, due to the chemical stability of U304
(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;0g. Direct disposal of depleted UFg was ruled out because of its chemical

reactivity (DOE, 1999).

2.1.3.1 Conversion of Depleted UF¢

Section 3113 of the 1996 USEC Privatization Act (42 U.S.C. 2297h-11), states that 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 [Sections 53,
63, and 193 of the Atomic Energy Act of 1954 (42 U.S.C. 2073, 2093, and 2243)].” As a result,
unless GLE finds a benéeficial use for its inventory of depleted UFs generated at the proposed
GLE Facility or makes alternate arrangements for conversion to another chemical form
elsewhere, GLE would send it to DOE for conversion to the oxide form for disposal. 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 by DOE at an approved facility represents

a ‘plausible strategy’ for the disposition of depleted uranium tails (NRC, 2005a).

DOE has constructed two conversion plants to convert the depleted UFs now in storage at
Portsmouth, Ohio, and Paducah, Kentucky, to depleted uranium oxide (primarily U;Og) and
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hydrofluoric acid. Both plants completed operational testing and were fully operational in
September 2011 (Sparks, 2011; BWCS, 2011). GLE would transport the depleted UF¢
generated by the proposed GLE Facility to either of these new facilities and pay DOE to convert
and dispose of the material. The proposed GLE Facility would generate approximately

450,000 metric tons (495,000 tons) in total over its 40-year operating lifetime. The depleted UF¢
would be processed in a DOE-operated conversion facility and then shipped offsite for disposal.

In addition to the DOE disposition option for depleted UF;s, one or more NRC-licensed

commercial depleted UF¢ conversion facilities may become available during the proposed

GLE Facility’s operational lifetime. At least one private entity (International Isotopes, Inc.) has
announced plans to construct and operate a new depleted UF¢ conversion facility in Hobbs,

New Mexico (GLE, 2008). International Isotopes submitted a license application on

December 31, 2009, and the NRC is currently reviewing this application (NRC, 2010a). Ifa |
commercial facility performs the conversion to U;Og, DOE is still obligated to accept the U3;Og for
disposal if requested by GLE, per Section 3113 of the USEC Privatization Act.

2.1.3.2 Disposal of Depleted Uranium

The Commission stated that transfer of depleted uranium tails to DOE for disposal represents a
plausible alternative for disposition, and that depleted uranium is considered a form of low-level
waste (NRC, 2005a). Disposal of U3;Og at a commercial low-level waste disposal facility would
also be a viable option, if the commercial waste disposal facility could satisfy the requirements
of 10 CFR Part 61.

2.1.4 Decontamination and Decommissioning

At the end of useful plant life, the proposed GLE Facility would be decontaminated and
decommissioned in accordance with applicable NRC license termination requirements.
Decontamination and decommissioning of the proposed GLE Facility would be funded in
accordance with the Decommissioning Funding Plan (DFP) for the proposed GLE Facility
(GLE, 2008). The DFP, prepared by GLE in accordance with 10 CFR 70.25(a), provides
information required by 10 CFR 70.25(e) regarding GLE’s plans for funding the
decommissioning of the proposed GLE Facility and the disposal of depleted uranium tails
generated as a result of plant operations. Funding would be provided by GLE in accordance
with NRC regulations in 10 CFR Part 70 and guidance in NUREG-1757 (NRC, 2003).

The intent of decommissioning is to return the proposed GLE Facility site to a state that meets
NRC requirements for release for unrestricted use after decontamination and decommissioning
is completed (GLE, 2008). It is anticipated that at the end of the useful life of the plant, some of
the support buildings and outdoor areas would already meet NRC requirements for unrestricted
use in accordance with 10 CFR 20.1402. Any buildings, outdoor areas, or equipment that do
not already meet the NRC requirements at the time the GLE Facility ceases operations would
be decontaminated and decommissioned in accordance with NRC regulations at 10 CFR 70.38.

Decontamination and decommissioning activities for the proposed GLE Facility are anticipated
to occur approximately 40 years in the future, and therefore, only a general description of the
activities that would be conducted for the proposed GLE Facility can be developed for this EIS.
The proposed facility would follow NRC decommissioning requirements in 10 CFR 70.38.
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Depleted UFsConversion Process

Depleted UFg conversion is a continuous process in which depleted UFg is vaporized and
converted to UzOg 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 U;0g
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 hydrofluoric acid to calcium fluoride for storage and/or sale in the future, if
necessary.

Sources: DOE, 2004a; DOE, 2004b.

The NRC anticipates that decontamination and decommissioning will involve 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

2.1.5 Description and Anticipated Schedule for the Phases of the Proposed Action
As discussed previously, the proposed action would be conducted in three phases starting with
(1) preconstruction and construction, (2) facility operation, and (3) decontamination and

decommissioning. Each of these phases is described briefly and the anticipated schedule of
activities under each phase is provided below.
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As discussed in Section 1.4.1, NRC has approved an exemption request from GLE for GLE to
conduct certain preconstruction activities prior to NRC issuing a license to GLE for the
construction and operation of the proposed GLE Facility (NRC, 2009a). Pre-construction
activities covered by the exemption include the following activities and facilities:

» clearing of approximately 40 hectares (100 acres) for the proposed GLE Facility
(e.g., removal of trees and vegetation)

» site grading and erosion control (e.g., leveling, installation of physical barriers, and
construction of drainages and culverts)

» installing stormwater retention system (e.g., including a holding pond for the cylinder storage
pads, wet detention basin, and associated drainage ditches)

« constructing main access roadways and guardhouse(s) (e.g., North access road)

» installing utilities (electricity, potable water, process water, water for fire suppression,
sanitary sewer, and natural gas) (e.g., aboveground electrical lines, electrical substation,
wastewater lift stations, and new water tower)

» constructing parking lots and minor roadways (e.g., employee and visitor parking lot and
connections to site access roads)

» constructing administrative building(s) (e.g., office space and personnel Entry Control
Facility)

GLE anticipates that it could begin preconstruction activities in 2012 (Figure 2-3), and NRC’s
licensing decision is anticipated to take place by June 2012. If the license is granted, GLE could |
begin the actual construction activities at that time. As discussed in Section 1.4.1, GLE has
indicated that the schedule for preconstruction activities is uncertain at this time (NRC, 2010c). |
Therefore, some of the preconstruction activities could still be ongoing after the construction

Figure 2-3 Anticipated Timeline for the Proposed GLE Facility"

' Start and end dates of project phases, as shown, are approximate.
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starts. However, for the purposes of the analyses in this EIS (and as indicated in Figure 2-3), it
has been assumed that the preconstruction phase of the project would be completed before the |
construction phase begins (anticipated to be in 2012).

GLE anticipates that the construction would take place over an approximately 7- to 8-year |
period starting in 2012 and would be completed by 2020. This would include construction of the
Operations Building, cylinder storage pads, holding pond for cylinder storage pad stormwater
runoff, wet detention basin, and security buffer area. Construction would be phased in such a
way that the operations would begin in 2014, while the rest of the facility is being constructed.
When the construction is fully completed (in 2020), the facility would begin operating at its rated
capacity of 6 million SWU per year.

GLE is seeking a license for the proposed facility for a period of 40 years. Assuming it is
granted in 2012, the license would expire in 2052. Prior to 2052, GLE would decide to either
seek a new license to continue to operate the facility or plan for the decontamination and
decommissioning of the facility per the applicable licensing conditions and NRC rules and
regulations. As discussed in Section 2.1.4, decontamination and decommissioning activities
would entail 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; and final
radiation survey to confirm that the release criteria have been met.

During operations, GLE intends to use natural uranium in the form of UF¢ for the proposed

GLE Facility. The UFgwould be transported to the plant in 122-centimeter (48-inch) cylinders
that are designed, fabricated, packaged and shipped in accordance with American National
Standards Institute (ANSI) N14.1, “Uranium Hexafluoride-Packaging for Transport”

(ANSI, 1990). Feed cylinders are expected to be transported to the site by truck. It is
anticipated that approximately 900 shipments of feed cylinders per year would arrive at the
proposed GLE Facility. Expected feed suppliers include the Cameco Corporation (Port Hope,
Ontario, Canada), Honeywell Specialty Chemical Plant (Metropolis, lllinois), and possibly foreign
sources (through ports at Baltimore, Maryland, and Portsmouth, Virginia).

The uranium enrichment process as described in Section 2.1.2.3 would occur within the
Operations Building. Enrichment would normally be 3-5 percent by weight of uranium-235, |
although GLE'’s license application indicates GLE seeks authorization to produce enriched
uranium up to 8 percent by weight of uranium-235 (GLE, 2008).

Filled customer product cylinders (Type 30B) would be transported to customers (nuclear fuel
fabrication facilities), while empty feed cylinders would be returned to the customers for refilling.
All cylinders would be prepared for shipment and shipped in accordance with the applicable
NRC and DOT regulations.

All product cylinders shipped from the proposed GLE Facility would be transported by truck.
These cylinders would be designed, fabricated, and shipped in accordance with the ANSI
standard for packaging and transporting UF¢ cylinders, ANSI N14.1. An average product
shipment frequency of 6 cylinders per day is anticipated at full production capacity, with an |
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annual total of approximately 2100 shipments. Some of these cylinders would be transported to
the FMO on the Wilmington Site for fabrication into nuclear fuel.

All wastes generated by the GLE facility would be treated onsite or shipped offsite for treatment
and/or disposal. The non-hazardous solid wastes would be disposed of in a local landfill or
shipped to an offsite treatment and disposal or reuse facility. The low-level radioactive waste
would be collected in appropriate containers and shipped by truck to a licensed disposal facility
(EnergySolutions) in Clive, Utah. RCRA waste would be appropriately packaged and
temporarily stored onsite for quarterly shipment (with RCRA waste generated by existing site
facilities) to a RCRA-permitted treatment, storage, and disposal facility (Heritage Environmental
Services) in Indianapolis, Indiana.

Approximately 900 Type 48Y or 48G cylinders of depleted UF; tails are expected to be
generated by the GLE Facility per year during full operation. There are no plans for onsite
processing or disposal of depleted UFg, so the cylinders would be stored on the Tails Storage
Pad and monitored until they are ready to be shipped offsite. The planned storage pad will have
sufficient capacity to store 9000 double-stacked cylinders, with approximately 24 hectares

(60 acres) available for expansion of storage capacity. However, GLE anticipates the
availability of at least one offsite UF¢ disposition option, enabling the offsite shipment of
depleted UF¢ cylinders prior to reaching the 9000-cylinder capacity. Should the 9000-cylinder
capacity be reached during facility operation, GLE would evaluate available options, including
expansion of onsite storage capacity.

2.2 No-Action Alternative

Under this alternative, GLE would not construct the proposed GLE Facility at the Wilmington
Site. It is assumed that preconstruction activities would take place regardless of the decision to
issue a license for the proposed GLE Facility under both the proposed action and the no-action
alternative.

Enrichment services would continue to be performed by existing domestic and foreign uranium
enrichment suppliers. The Paducah Gaseous Diffusion Plant (GDP) and the National
Enrichment Facility (NEF) in Lea County, New Mexico, would continue to supply enrichment
services. Both the American Centrifuge Plant (ACP) in Piketon, Ohio; and Eagle Rock
Enrichment Facility (EREF) in Bonneville County, Idaho, may also provide enrichment services
in the future. Impacts from these other domestic enrichment facilities have been evaluated in
other NRC environmental reviews.

Table 2-3 summarizes and compares the environmental impacts for the proposed action and
the no-action alternative.

The comparison is intended primarily to highlight the differences between the two alternatives |
after preconstruction activities have occurred.

2.3  Alternatives Considered but Not Analyzed in Detail

As required by NEPA and NRC regulations, the NRC has considered other alternatives to the |
construction, operation, and decommissioning of the proposed GLE Facility, and the disposition
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of UFs. The range of alternatives 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 outside of the Wilmington Site

» alternative sites within the Wilmington Site

+ alternative sources of low-enriched uranium

» alternative technologies available for uranium enrichment

These alternatives — with the exception of gas centrifuge — were considered but eliminated from
further analysis due to economic, environmental, national security, or technological maturity.

The following sections discuss these alternatives and the reasons the NRC eliminated them |
from further consideration. The gas centrifuge alternative is discussed in Section 2.3.4.

2.3.1 Alternative Sites

This section discusses GLE'’s site-selection process, identifies the candidate sites for the
proposed GLE Facility, and discusses the criteria used in the selection process. GLE undertook
a site-selection process to identify viable locations for the proposed GLE Facility (GLE, 2008),
which yielded one alternate candidate site (Morris, lllinois) in addition to the proposed site. The
details of these two sites are discussed below.

Since many environmental impacts can be avoided or significantly reduced through proper site
selection, the NRC reviewed the GLE site-selection process to determine if a site considered by |
GLE was obviously superior to the proposed site in Wilmington, North Carolina (NRC, 2002).

The NRC has determined that the process used by GLE is rational and objective, and that its |
results are reasonable. None of the candidate sites was obviously superior to the GLE

preferred site in Wilmington, North Carolina.

2.3.1.1 Alternative Sites Outside of the Wilmington Site

GLE considered two approaches for the examination of alternate candidate sites: (1) the |
purchase of undeveloped land (i.e., an undisturbed “greenfield” site) and (2) colocation at an
existing nuclear facility site or at a site that has been previously considered for a nuclear facility
(including sites where planning and construction of a nuclear facility were halted). Due to the
environmental advantages, and for commercial reasons (including scheduling considerations),
GLE focused on the second approach (GLE, 2008). These advantages include previous
selection as environmentally suitable sites (and possibly superior, as compared to others in the
surrounding region), vetting as reasonable candidates through previous site studies and
regulatory licensing proceedings, community support, and existing nuclear operations
infrastructure (GLE, 2008). The availability of existing infrastructure likely reduces the amount
of land disturbance and the resulting environmental impacts.
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GLE Site-Selection Process

GLE evaluated 22 sites throughout the eastern United States. The site-selection process, used
to locate a suitable site for construction, operation, and decommissioning of the proposed GLE
Facility, was based on various technical, safety, economic, and environmental factors. A multi-
attribute utility-analysis methodology was used for site selection that incorporated all of these
factors to assess the relative benefits of a site with multiple, often competing, objectives or
criteria. Figure 2-4 shows the site-selection process used by GLE and the results from the
application of the process (GLE, 2008).

The GLE multi-step site-selection process consisted of:
+ identification of candidate sites

+ initial screening

* coarse screening

+ site-reconnaissance visits

+ fine screening

» qualitative cost-benefit analysis

Because most of the fuel-cycle facilities and ports of entry for feed material are located in the
eastern United States or Ontario, Canada, and because the material would be transported by
truck within the borders of the United States, GLE chose its region of interest for the purposes of
site selection to be the area inside a 600-mi radius that encompasses the locations of the
operating fuel-cycle facilities in the eastern United States (Figure 2-5). It follows, for GLE’s
analysis, that the Richland, Washington, facility was excluded due to its distant location.

The 22 candidate sites considered by GLE are listed in Table 2-4. Initial screening included
evaluation of “Go/No Go” criteria, including the impacts and hazards from seismic zones,
proximity to Quaternary fault zones, and flood potential. This initial screening resulted in
elimination of three sites from further consideration, all due to their location within a seismic
hazard zone: Westinghouse Electric Company (Columbia, South Carolina); Honeywell
Specialty Chemicals/ConverDyn (Metropolis, lllinois); and the DOE site in Paducah, Kentucky
(GLE, 2008).

Coarse screening criteria — also “Go/No Go” — included sufficient land availability, government
ownership, potential litigation or political opposition, and Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Superfund or RCRA Corrective Action
status. Government-owned sites were eliminated due to anticipated delays in the potential
acquisition of public property, and CERCLA Superfund and RCRA Corrective Action sites were
similarly eliminated due to anticipated difficulties with land purchase and transfer (GLE, 2008).
Worker safety would also present an issue for these sites, due to the presence of hazardous
substances. Application of the coarse screening criteria resulted in the elimination of 16 sites;
one due to insufficient land availability, ten due to government ownership, four due to potential
litigation or political opposition, and four due to CERCLA Superfund or RCRA Corrective Action
status (three of which are also government-owned).
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Figure 2-4 GLE Site-Selection Results Summary (GLE, 2008)
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Figure 2-5 Candidate Sites for the Proposed GLE Facility (GLE, 2008)

At the conclusion of the coarse screening evaluation, three sites remained: the GE site in
Wilmington, North Carolina (the proposed site); the GE-owned site in Morris, lllinois; and the
Duke Energy site in Cherokee, South Carolina.

As indicated in Figure 2-3, GLE evaluated the three remaining sites in a subsequent site-
reconnaissance step. The GLE team visited all three sites to identify potential issues that
contributed to the “Go/No Go” decision. Among the factors considered were additional planned
land use, physical layout of existing facilities and infrastructure, current and future plans at the
site, and potential complications related to properties adjacent to the site. Based on these
considerations, GLE determined that Duke Energy’s plans for the Cherokee site (specifically,
the construction and operation of a new nuclear power plant) were not compatible with GLE’s
plans and needs for the construction, operation, and decommissioning of an enrichment facility.
Therefore, the Cherokee site was eliminated from further consideration.

GLE evaluated the final two candidate sites (the Wilmington Site and the 889-acre [356 hectare]
Morris site), including multi-attribute decision analysis based on a set of fine screening criteria
and a cost-benefit analysis. The fine screening criteria were grouped around four general
clusters as shown below. Weighting factors were derived by a panel of experts considering a
set of subcriteria for each of the four clusters. These subcriteria are listed below under each
cluster. In most cases, the subcriteria are further subdivided into finer criteria. For example, the
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Table 2-4 Candidate Sites Considered for the Proposed GLE Facility

Existing
Nuclear
Facility

Site Name

Description

Owner/Operator

Bailly, IN No

The site had a construction permit to build
a nuclear power plant, which was
cancelled in 1981. After long delays and
growing local opposition, the Northern
Indiana Public Service Company (NIPSC)
ended the controversy by canceling plans
to build the nuclear plant at the Bailly Site.

Northern Indiana Public
Service Company
(NIPSC)

Barnwell, SC Yes

Low-level waste disposal facility.

State of South Carolina/
Energy Solutions

Bellefonte, AL Yes

Uncompleted nuclear power plant (in the
Final Environmental Assessment, the
Tennessee Valley Authority (TVA), in
2006, reported that it approved the
cancellation of the BLN construction
project pending NRC notification). The
BLN plant site now is under consideration
as the location of an advanced boiling
water reactor. In October 2007, TVA
submitted a combined license application
for proposed Bellefonte Nuclear Station
Units 3 and 4.

Tennessee Valley
Authority

Cherokee, SC No

The site had a construction permit under
review, which was cancelled 1982—-1983.
In December 2007, Duke Energy filed a
combined license application for proposed
Units 1 and 2 at the William States Lee Il
Nuclear Site (formerly called the Cherokee
Site).

Duke Energy

Clinch River No
Industrial Site, TN

Clinch River Breeder Reactor project was
cancelled in 1983. The 687-ha (1700-ac)
area is adjacent to the Clinch River,
approximately 21 km (13 mi) west of Oak
Ridge, and is partially developed and for
sale by the TVA.

Tennessee Valley
Authority

Columbia, SC Yes

Active uranium fuel-fabrication facility.

Westinghouse Electric
Company

Erwin, TN Yes

Active uranium fuel-fabrication facility.

Nuclear Fuel Services,
Inc.

Forked River, NJ No

The site had a construction permit, which
was cancelled in 1980. The 266-ha
(657-ac) area is adjacent to the Oyster
Creek Nuclear Generating Station
(OCNGS).

AmerGen Energy
Company, LLC
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Table 2-4 Candidate Sites Considered for the Proposed GLE Facility (Cont.)

Existing
Site Name Nuclear Description Owner/Operator
Facility
Hartsville, TN No The site had a construction permit, which Tennessee Valley

was cancelled in 1982—1984. In August
2003, Louisiana Energy Services, L.P.
(LES) ended efforts to build a uranium-
enrichment facility in Tennessee (zoning
approval issues due to local opposition to
proposed facility).

Authority

Lynchburg, VA

Yes

Active uranium fuel-fabrication facilities.
The Mount Athos site consists of the
following facilities: the BWXT Nuclear
Products Division (NPD) and AREVA NP.
The NPD is a manufacturer of nuclear
components for government agencies and
the DOE. In addition, the NPD operates a
uranium-recovery facility and a uranium-
downblending facility.

AREVA NP, Inc./BWX
Technologies, Inc.

Marble Hill, IN

No

The site had a construction permit, which
was cancelled in 1985 due to cost
overrun. In 1998, PSI Energy sold the
property to Debbie and Dean Ford, who
sold some buildings to a Michigan
company in 2005.

Debbie and Dean Ford

Metropolis, IL

Yes

Active uranium hexafluoride production
(conversion) facility. 10-year license
renewal was issued in May 2007.

Honeywell Specialty
Chemicals/ConverDyn

Midland, Ml

No

The site had a construction permit, which
was cancelled in 1986. The unfinished
Midland Nuclear Power Plant was
converted to a combined-cycle, natural-
gas-fired cogeneration facility.

MCV Power Partners,

Inc.

Morris, IL

Yes

Spent-fuel storage facility. Near Dresden
Reactors.

GE Company

Oak Ridge, TN

Yes

Nuclear research facility.

DOE

Paducah, KY

Yes

Gaseous-diffusion plant.

DOE/U.S. Enrichment
Corporation

Phipps Bend, TN

No

The site had a construction permit, which
was cancelled in 1982. The reactor was
demolished.

Tennessee Valley

Authority

Portsmouth/Piketon,
OH

Yes

Existing gaseous-diffusion plant; gas
centrifuge plant under construction.

DOE
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Table 2-4 Candidate Sites Considered for the Proposed GLE Facility (Cont.)

Existing
Site Name Nuclear Description Owner/Operator
Facility
Savannah River, SC Yes Nuclear materials processing center. DOE
Sterling, NY No The site had a construction permit, which  Cayuga County
was cancelled in 1980. Adjacent to
operational nuclear power plant
(FitzPatrick, Oswego, NY). Cayuga
County purchased the property in 1994
and opened the Sterling Nature Center.
Wilmington, NC Yes Active uranium fuel-fabrication facility. GE Company
Yellow Creek, MS No The site had a construction permit, which Tennessee Valley

was cancelled in 1984.

Authority

Source: GLE, 2008.

subcriterion listed as water resources under the “Impacts to the Environment” cluster was
divided into physical surface water impacts, water quality impacts, and water quantity impacts

(GLE, 2008).

1. Impacts to the Environment (weighting factor = 0.27)
* public health and safety
* socioeconomic impacts
* ecology
+ water resources
* air quality
* noise
» historic and archeological sites
* visual impacts

2. Impacts to the Facility (weighting factor = 0.25)
» geologic hazards
» colocated or nearby hazardous land uses
* meteorology and climatology
* wildfires

3. Impacts to Time and Cost (weighting factor = 0.24)
* contamination
» existing infrastructure
» colocation
+ site physical characteristics
» site development

4. Employment and Stakeholders (weighting factor = 0.24)

» stakeholder support
« labor force
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Using site-specific data, GLE ranked the two sites based on the above criteria and weighting
factors. The results of this evaluation are discussed below and shown in Table 2-5. The

Wilmington Site ranked more favorably in the “Impacts to the Environment,

Impacts to Time

and Cost,” and “Employment and Stakeholders” clusters, whereas the Morris site ranked more
favorably in the “Impacts to Facility” category (GLE, 2008). Overall, the weighted scores for the
Wilmington and Morris sites were 0.525 and 0.475, respectively.

GLE performed a qualitative cost-benefit analysis between the two sites, which indicated that
the net benefits of locating the proposed GLE Facility at the Wilmington Site were slightly higher
than those associated with locating the same facility at the Morris site (GLE, 2008). GLE
determined that its costs would be somewhat less at the Wilmington Site than at the Morris site.
This was due to lower labor cost in the Wilmington area and the fact that the colocated
GE/GNF-A conversion and fuel fabrication facility would be one of the primary customers of the
proposed GLE Facility, thus reducing transportation costs (GLE, 2008).

Based on the above assessment, the NRC has determined that the GLE site selection process
has a rational, objective structure and is reasonable. None of the candidate sites was obviously
superior to the GLE preferred site in Wilmington, North Carolina; therefore, no other site was

selected for further analysis.

2.3.1.2 Alternative Locations at the Wilmington Site

GLE evaluated alternative locations at the Wilmington Site in North Carolina and selected the
proposed location because, compared to other potential onsite locations, the proposed site
would result in fewer environmental impacts. GLE concluded that the proposed site would
result in fewer impacts to the floodplain of the North Cape Fear River (Figure 3-9). The
proposed site also minimizes impacts on or avoids surface water features, wetlands, and rare
ecological resources (Figure 3-8 and Section 3.8). Of the remaining site areas, GLE found the
proposed location to be most suitable for accommodating the footprint (construction and
laydown areas) of the proposed GLE Facility (Figure 2-2). Most of the Eastern Site Sector is
populated by existing development. The NRC reviewed the alternative locations at the
Wilmington Site and concurred that the proposed facility site would result in the fewer impacts to

wetlands, streams, and ecological resources.

Table 2-5 Ranking Results for the Sites in Morris, lllinois, and

Wilmington, North Carolina

Criterion Morris, IL, Site  Wilmington, NC, Site

Intermediate Unweighted Scores:

Impacts to Environment 0.484 0.516
Impacts to the Facility 0.592 0.408
Impacts to Time and Cost 0.378 0.622
Employment and Stakeholders 0.439 0.561
Final Weighted Score 0.475 0.525
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2.3.2 Alternative Sources of Low-Enriched Uranium

The NRC examined three alternatives to fulfill U.S. domestic enrichment needs (as summarized |
below). 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 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.”
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 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. The
staff’s view is based on the following factors:

+ the gaseous diffusion technology is substantially more energy-intensive than other
enrichment technologies, and the higher energy consumption results in larger indirect
impacts, especially those impacts that are attributable to significantly higher electricity
usage (e.g., air emissions from coal-fired electricity generation plants) (DOE, 1995).

+ the age of the existing plant also calls into question its overall reliability.

* DOE has awarded a contract to decommission the plant (DOE, 2010) and the first
buildings have been de-leased back to DOE for decommissioning (NRC, 2010b).
Additionally, in October 2011, the Certificate of Compliance for Portsmouth GDP was
terminated by NRC (NRC, 2011b).

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, the Megatons to Megawatts downblending
agreement is set to expire in 2013.

NUREG-1938 2-50 February 2012



Alternatives

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
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 does not consider
that this alternative meets 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 considered 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, 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 2-6 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 has been removed from further consideration.

2.3.3.2 Liquid Thermal Diffusion

Figure 2-7 is a diagram of the liquid thermal diffusion process, which was investigated in the
1940s. It is 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-238 . . .
goes to the bottom. Taller columns produce better Figure 2-6 Electromagnetic Isotopic
separation. Eventually, a facility using this process Separation Process (Milani, 2005)
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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 2-8 is a diagram of a single gas diffusion

stage. The gaseous diffusion process consists of

thousands of individual stages connected in seriesto  Figure 2-7 Liquid Thermal Diffusion
multiply the separation factor. Process (NRC, 2005b)

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 UF¢ enriched
up to 5.5 percent uranium-235. The design
capacity of the Paducah GDP is approximately

8 million SWU per year, but it has never operated
at greater than 5.5 million SWU. 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 facilities (DOE, 2001). Therefore, GDP has been eliminated from further
consideration.

Figure 2-8 Gaseous Diffusion Stage
(NRC, 2009b)

2.3.3.4 Atomic Vapor Laser Isotope Separation

The Atomic Vapor Laser Isotope Separation (AVLIS) process, shown in Figure 2-9, is based on
the circumstance that different isotopes of the same element, though chemically identical, have
different electronic energies and absorb different colors of laser light. The isotopes of most
elements can be separated by a laser-based process, if they can be efficiently vaporized into
individual atoms or molecules. In AVLIS, uranium metal is vaporized, and the vapor stream is
iluminated with a laser light of a specific wavelength that is absorbed only by uranium-235. The
laser selectively adds enough energy to ionize or remove an electron from uranium-235 atoms,
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while leaving the other 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.

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

Alternatives

Figure 2-9 Atomic Vapor Laser
Isotope Separation Process
(Hargrove, 2000)

(USEC, 1999). Because development of the AVLIS process was not continued, and the
technology has been superseded by the laser-based technology proposed by GLE, it 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 UFg. The
advantages of MLIS include low power consumption
and the use of UF¢ 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 laser-based technology proposed by GLE, it
has been eliminated from further consideration.

2.3.4 Gas Centrifuge

Figure 2-10 shows the basic components of the gas
centrifuge enrichment process, which is a second-
generation mechanical technology. A centrifuge
consists of a large rotating cylinder (rotor) with piping
to feed UFs gas into the centrifuge, and then withdraw
enriched and depleted UF¢ gas streams. The rotor
spins at high speed inside a protective casing, which
maintains a vacuum around the rotor and provides
physical containment of the rotor in the event of a
major machine failure (NRC, 2006).
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Figure 2-10 Schematic of a Gas
Centrifuge (NRC, 2009b)
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The enrichment level achieved by a single centrifuge is not sufficient to obtain the desired
concentration of uranium-235 in 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 (or series of centrifuges) 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 known as a “cascade” (NRC, 2006).

As discussed in Section 2.2, three other commercial entities are pursuing the gas centrifuge
technology for enrichment of uranium in the United States. GLE has selected the laser-based
technology and eliminated the gas centrifuge technology from consideration based on the
reasons described in Section 1.3.3. These reasons relate primarily to GLE’s belief that the
proposed technology will result in lower cost and smaller environmental impacts when
compared to the gas centrifuge technology (GLE, 2008).

The NRC recognizes that the gas centrifuge technology is commercially viable and is a
reasonable alternative to the proposed laser-based technology. The impacts associated with
the construction, operation, and decommissioning of a gas centrifuge enrichment facility were
analyzed by NRC in three previous EISs (NRC, 2005b; NRC, 2006; NRC, 2011a). In those
EISs, the NRC concluded that the impacts associated with the construction, operation, and
decommissioning of the NEF in Lea County, New Mexico; the ACP in Piketon, Ohio; and the
EREF in Bonneville County, Idaho; were acceptable for licensing those facilities, unless safety
issues mandated otherwise. Based on NRC’s safety and environmental reviews, all of these
facilities were granted licenses.

The National Environmental Policy Act requires Federal agencies to analyze and disclose the
impacts of the proposed action and reasonable alternatives to the proposed action. Therefore,
NRC has provided a comparative analysis of the environmental impacts of gas centrifuge and
laser technologies (see comparison in Table 2-6). The comparison is necessarily qualitative
because, in order to compare the two technologies in a quantitative sense, comparable designs
at the same site and with the same throughput would be required. There is no comparable
design for a gas centrifuge facility at the Wilmington Site.

The sources of information used by NRC to generate Table 2-6 include Table 2-3 (which
includes a more detailed summary of impacts for each resource area for the proposed GLE
Facility) and the environmental reports submitted by GLE (GLE, 2008) and AREVA

(AES, 2009). This information is relevant because the EREF and the proposed GLE Facility
have about the same output (design capacities of 6.6 million SWU per year and 6 million SWU
per year, respectively). The NRC also used information from the NEF and ACP environmental
reviews (LES, 2005; USEC, 2005; NRC, 2005b; NRC, 2006), along with professional judgment,
in preparing the comparison table. Comparing the environmental impacts of different facilities
with different designs and different throughputs built at different sites that have varying degrees
of pre-existing infrastructure carries a high level of uncertainty. As a result, Table 2-6 is
intended to identify potential differences in environmental impacts that may occur if an
enrichment facility based on the gas centrifuge technology were to be constructed, operated,
and decommissioned at GE’s Wilmington, North Carolina, site instead of the proposed laser-
based technology.
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Alternatives

The impacts presented in Table 2-6 are based on the assumption that an exemption request
would be granted if a gas centrifuge facility were to be constructed at the Wilmington Site,
similar to the exemption request granted for the proposed GLE Facility. Therefore, most
construction would take place on ground previously disturbed by preconstruction activities.

24 Staff Recommendation Regarding the Proposed Action

After weighing the impacts of the proposed action and comparing alternatives, the NRC, in
accordance with 10 CFR 51.91(d), sets forth its NEPA recommendation regarding the proposed
action.

The NRC recommends that, unless safety issues mandate otherwise, the proposed license be
issued to GLE. In this regard, the NRC has concluded that environmental impacts are generally
SMALL, and taken in combination with the applicable environmental monitoring program
described in Chapter 6 and the proposed mitigation measures discussed in Chapter 5, would
eliminate or substantially lessen any potential adverse environmental impacts associated with
the proposed action.

The NRC has concluded the overall benefits of the proposed GLE Facility outweigh the
environmental disadvantages and costs based on consideration of the following:

« The need for an additional, economical, domestic source of enrichment services; and

» The environmental impacts from the proposed action are generally SMALL, although they
could be as high as MODERATE in the areas of historic and cultural resources, air quality,
ecological resources, noise, and transportation.
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3 AFFECTED ENVIRONMENT

This chapter describes the existing conditions at and near the site of the proposed General
Electric (GE)-Hitachi Global Laser Enrichment LLC (GLE) Facility in Wilmington, North Carolina
(Figure 2-1), prior to the proposed action and before any preconstruction activities are
performed. After an initial overview of the site location and activities, information is presented
on surrounding land use; historic and cultural resources; visual and scenic resources;
climatology, meteorology, and air quality; geology, minerals, and soils; water resources;
ecological resources; noise levels; transportation systems; public and occupational health
conditions; current waste generation and management practices; socioeconomic conditions;
and environmental justice considerations. This information forms the basis for assessing the
potential impacts (see Chapter 4) of the proposed action.

3.1 Site Location and Description

The proposed GLE Facility would be located approximately 10 kilometers (6 miles) north of the
City of Wilmington in New Hanover County, North Carolina, on the General Electric Company
(GE)/Global Nuclear Fuel — Americas (GNF-A), property also referred to as the Wilmington Site
(Section 2.1.1). The site is bordered on the east by North Carolina Highway 133 (NC 133)
(Castle Hayne Road), on the southeastern corner by U.S. Interstate Highway 140 (1-140), on the
southwestern perimeter by the Northeast Cape Fear River, and for most of the north and south
property lines by undeveloped forestlands. A small segment of the north property line borders a
residential subdivision. The Wilmington International Airport is located approximately

5.2 kilometers (3.5 miles) southeast of the Wilmington Site (Figure 1-2).

The Wilmington Site occupies approximately 656 hectares (1621 acres). The proposed GLE
Facility site comprises 106 hectares (263 acres) of the Wilmington Site (GLE, 2009c). It |
includes approximately 40 hectares (100 acres) for the proposed GLE Facility in the North-
Central Site Sector, approximately 5 hectares (13 acres) for support structures to the east, and
approximately 12 hectares (29 acres) for the North access road (Figure 2-2).

Nuclear fuel assemblies for commercial light water-cooled nuclear power reactors are currently
fabricated at the Wilmington Site. The fuel manufacturing complex includes the Fuel
Manufacturing Operation (FMO/FMOX) buildings, the Dry Conversion Process (DCP) building,
the Waste Treatment Facility, process basins, and other support facilities. Other existing
facilities on the Wilmington Site include the GE Aircraft Engines/Service Component Operation
(AE/SCO) facility, the Fuel Components Operation (FCO) facility, and the Wilmington Field
Services Center (WFSC). Nonradioactive reactor components are manufactured in the SCO
facility, and nonradioactive components for reactor fuel assemblies are manufactured in the
FCO facility. Inthe WFSC, equipment used at reactor sites is cleaned and refurbished. Fuel
manufacturing operations are not conducted at the AE facility. The existing facilities are located |
in the eastern portion of the Wilmington Site (Figure 2-1).

The proposed GLE Facility would occupy approximately 40 hectares (100 acres) within the main
portion of the site (see Figure 2-2), and would include the main GLE operations building, several |
administrative and other facility-support buildings, a parking lot, natural and depleted uranium
hexafluoride (UF;) storage areas, and maintained landscaped areas. The proposed

GLE Facility would be connected to NC 133 and existing GNF-A facilities either by improving
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the existing roads or by building™ a new road segment within the proposed GLE Facility site
(GLE, 2008).

3.2 Land Use

This section describes the land uses on and near the proposed GLE Facility site. The
discussion covers the region within 8 kilometers (5 miles) of the proposed GLE Facility site,
which includes New Hanover, Brunswick, and Pender Counties.

3.21 Proposed GLE Facility Site

The location of the proposed GLE Facility is part of the 656-hectare (1,621-acre) Wilmington
Site, which is owned by GE. The proposed GLE Facility site is undeveloped and is currently
covered by mixed pine forest. The western boundary of the Wilmington Site is the Northeast
Cape Fear River. The southern boundary is [-140. Residential developments are found to the
northeast and south of the Wilmington Site. The closest residence to the proposed GLE Facility
site is northeast of the proposed facility on Dekker Road in the Wooden Shoe Subdivision. East
of the Wilmington Site across Castle Hayne Road is the North Carolina State University
Horticultural Crops Research Station, which has existed in this location since 1947. Several
mobile homes are located north of the Wilmington Site along Castle Hayne Road. None of the
Wilmington Site is designated prime farmland. No properties listed on the National Register of
Historic Places (NRHP) are located within 8 kilometers (5 miles) of the proposed GLE Facility
site.

The proposed GLE Facility site is located in an unincorporated portion of New Hanover County,
North Carolina. The proposed GLE Facility site is 10.4 kilometers (6.5 miles) north of
Wilmington, North Carolina, and on the eastern bank of the Northeast Cape Fear River. The
zoning of the proposed GLE Facility site is under the jurisdiction of the New Hanover County
Planning Board and is zoned 1-2, heavy industrial zone (New Hanover County, 2009b). This
zoning class is the least restrictive, in that it allows the widest range of land uses. Examples of
current industries within this zoning are the BASF Corporation and the Elementis Chromium
manufacturing plants, and the L.V. Sutton Steam Electric Plant to the west. Several sand and
gravel quarries are northeast of the proposed GLE Facility site, including the Martin Marietta
Materials operation, which is a crushed stone mining and processing facility. The area to the
southwest is also zoned I-2 (Figure 3-1). The area immediately to the south of the proposed
GLE Facility site is zoned PD, planned development district. This designates an area with
mixed uses, including residential, commercial, industrial, office, and institutional. The entire
area north of the proposed GLE Facility site is zoned RA, rural agriculture, which allows for low-
density residential with an emphasis on farming and open space. The areas to the east and
southeast are zoned R-20, which indicates low-density residential (New Hanover County,
2009Db).

Several residential developments are proposed in the vicinity of the Wilmington Site. These
include a 600-lot residential development called Rose Hill Plantation south of the Wilmington
Site, which would include a nursing home. Other proposals are for the Sunset Reach 53-lot
residential development, the Blue Clay Farms development of 1800 units, and Parson’s Mill with
300 lots for residential development (New Hanover County, 2009c). In addition, a new
elementary school and middle school are in the process of being completed in the Castle Hayne
community to the northeast of the proposed GLE Facility site (Figure 1-1).
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Figure 3-1 Land Use within 8 kilometers (5 miles) of the Project Area
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To implement the Federal Coastal Zone Management Act (CZMA), North Carolina passed a
Coastal Area Management Act (CAMA) in 1974 that requires coastal counties to develop land
use plans. New Hanover County and the City of Wilmington chose to develop a joint land use
plan. The Wilmington—-New Hanover County Joint Coastal Area Management Plan 2006
Update was approved in May 2006 by the North Carolina Coastal Resources Commission. This
update identifies the proposed GLE Facility site as a Wetland Resource Protection Area, with
the eastern portion of the proposed GLE Facility site in an Aquifer Resource Protection Area
(City of Wilmington and New Hanover County, 2006). The purpose of the Wetland Resource
Protection Area is to minimize the loss or degradation of wetlands. The Aquifer Resource
Protection Area is intended to protect areas from diminished recharge of the aquifer and to
prevent contamination of the aquifer. The area north and northwest of the proposed GLE
Facility site was designated a Conservation Area by the 2006 Wilmington—New Hanover Plan.
The purpose of the conservation class is to provide long-term management and protection of
significant natural resources, taking into consideration the rights of property owners.

3.2.2 New Hanover County

New Hanover County is a coastal county in southeastern North Carolina. The county is
bordered on the east and south by the Atlantic Ocean, on the southwest by Brunswick County,
and on the north by Pender County. The Cape Fear River forms the boundary between New
Hanover and Brunswick Counties. The proposed GLE Facility site is located in the
northwestern corner of New Hanover County. The largest municipality in the county is
Wilmington, which has a population of 97,135 (City of Wilmington and New Hanover

County, 2006) and serves as the county seat. The next three largest communities are Carolina
Beach (population 4701; 31 kilometers [19 miles] from the proposed GLE Facility site), Kure
Beach (population 1507; 32 kilometers [20 miles] from the proposed GLE Facility site), and
Wrightsville Beach (population 2593; 18 kilometers [11 miles] from the proposed GLE Facility
site) (USCB, 2000).

Land cover in New Hanover County is primarily developed land (35 percent), followed by
wetlands (26 percent), forest (16 percent), and grassland/cultivated fields (15 percent). The
remaining 8 percent is comprised of open water (EPA, 2001).

Four State-designated use areas are within 8 kilometers (5 miles) of the proposed GLE Facility
site. Two of these areas are the Cape Fear River Wetlands Game Land and the Sutton Lake
Game Land, which are leased by the North Carolina Wildlife Resources Commission from
Progress Energy. These areas are managed for the benefit of hunters. The other two areas
are the North Chase Bottomlands Preserve and the Cape Fear Royal Tracts, which are
maintained by the North Carolina Land Trust (Figure 3-1). The land trust manages its properties
to retain their natural qualities.

3.2.3 Brunswick County

Brunswick County is located west of the proposed GLE Facility site. The county’s population in
2000 was 73,141 (Brunswick County, 2006). The county’s population concentrates in the
eastern portion of the county along the Cape Fear River and along the Atlantic shoreline to the
south. The major municipalities in Brunswick County are Oak Island (population 6571;

51 kilometers [31 miles] from the proposed GLE Facility site), Southport (population 2351;

47 kilometers [29 miles] from the proposed GLE Facility site), Leland (population 1938;
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13 kilometers [8 miles] from the proposed GLE Facility site), and Boiling Spring Lakes
(population 3866; 37 kilometers [23 miles] from the proposed GLE Facility site) (USCB, 2000).
The county seat is Bolivia. The county has developed a CAMA plan that was approved in 2007.
Several of the municipalities in the county have chosen to develop their own CAMA plans,
including Bald Head Island, Calabash, Caswell Beach, Holden Beach, Shallotte, Southport,
Sunset Beach, and Varnamtown (NCDENR, 2010).

Land cover in Brunswick County is primarily forest (35 percent), wetlands (32 percent), and
grassland/cultivated fields (23 percent). The remaining land cover is split between development
(8 percent) and open water (2 percent) (EPA, 2001).

3.2.4 Pender County

Pender County is located north of the proposed GLE Facility site and covers roughly 241 square
kilometers (93 square miles). The total population is 48,724. Development in Pender County is
concentrated in the center of the county along 1-40 and in the southeast along the coast. The
county seat for Pender County is Burgaw (23 kilometers [14 miles] from the Wilmington Site).
The closest Pender County municipality is St. Helena (19 kilometers [11.8 miles] to the
Wilmington Site). The portion of Pender County nearest the Wilmington Site is zoned as
conservation area, rural, and rural clusters (Pender County, 2006).

The land cover in Pender County is primarily wetlands (41 percent), forests (27 percent), and
grassland/cultivated fields (27 percent). The remaining land covers are development
(4 percent) and open water (1 percent) (EPA, 2001).

33 Historic and Cultural Resources

This section discusses the cultural background and the known historic and cultural resources at
the proposed GLE Facility and in the surrounding area.

3.3.1 Prehistoric

Prehistory in North America ranges from roughly 10,000 B.C. to A.D. 1500. Prehistory is
divided into several periods that are marked by changes in technology (e.g., projectile point
shapes, pottery types) and changes in subsistence patterns, which often reflect wider changes
in the environment. The following is a description of the various prehistoric periods found in
southeastern North America.

3.3.1.1 Paleo-Indian Period

The Paleo-Indian period (10,000 B.C. to 8000 B.C.) contains the first confirmed evidence of
people in southeastern North America. The Paleo-Indian period is poorly understood. The
Paleo-Indian period was a time of climatic change and of glacial retreat. Large mammals that
were adapted to the colder climate were plentiful but in decline. The overall climate was cooler
than today, with ocean levels more than 61 meters (200 feet) lower because of the water
trapped in the glaciers. Intact evidence of these early people in North America is scarce. ltis
theorized that much of the evidence of human activity from this period is now submerged under
the ocean. Human activity tended to concentrate in coastal regions. The coastal shoreline
during the Paleo-Indian period was much farther out than the modern coast. Once the glaciers
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retreated, sea levels rose and inundated the sites. On the basis of variations observed in
projectile point types, there appears to have been some societal shift as the Paleo-Indian period
progressed. All projectile points found in the Paleo-Indian period are of the spear or lance type
and include the Clovis, Cumberland, Suwanee, Simpson, Dalton, and Hardaway point types
(ESI, 2008).

3.3.1.2 Archaic Period

The Archaic period (8000 B.C. to 1000 B.C.) covers the period following the end of the glacial
retreat. During this period, the climate began stabilizing, modern flora and fauna were
developing, and populations across North America were increasing. Subsistence strategies
expanded to include capturing smaller game, such as rabbits, than was seen in the big game
hunting cultures of the Paleo-Indian period. A greater reliance on gathering nuts and seeds also
is evident during the Archaic period. These adaptations suggest a more intensive use of the
landscape, which may have been a result of greater population sizes. These adaptations are
significant since the Paleo-Indian cultures were largely homogeneous across North America.

The Archaic period is divided into Early, Middle, and Late periods. The Early Archaic period
(8000 B.C. to 6000 B.C.) saw the continuation of the trends established during the Paleo-Indian
period. Glacial retreat, sea level rise, and a moderating of the climate are all indicative of the
Early Archaic period. A change in projectile points and other stone (lithic) artifacts led to the
defining of an Archaic period. A significant climatic shift to drier and warmer weather
accompanies the Middle Archaic period (6000 B.C. to 3000 B.C.). In North Carolina, there
appears to have been a shift away from the subsistence use of the higher elevations of the
Appalachians and Piedmont region to the lower coastal plain and major river valleys

(ESI, 2008). The first widespread evidence of shellfish use is noted during the Middle Archaic
period. Regional adaptations become evident during the Middle Archaic period. The modern
climate develops in the Late Archaic period (3000 B.C. to 1000 B.C.). Temperatures moderate
and rainfall increases during the Late Archaic period. Ocean levels stabilized and wetlands
increased significantly (ESI, 2008). The first ceramics appear toward the latter half of the Late
Archaic period. Evidence of long-distance trade also is evident in the Late Archaic period. Site
types include villages, short-term use sites, resource procurement camps, and cemeteries.

3.3.1.3 Woodland Period

The Woodland period (1000 B.C. to A.D. 1000) in Eastern North America is usually associated
with three major technological innovations — horticulture, pottery, and the bow and arrow. Along
with the development of horticulture comes a more sedentary way of life. In the Southeastern
portion of North America, reliance on horticulture came late in the Woodland period, roughly
around A.D. 200 to A.D. 400 and was not widespread until around A.D. 1000 (ESI, 2008).
Pottery use began in the Late Archaic period but became widespread during the Woodland
period. Pottery styles are used to differentiate between the Early, Middle, and Late Woodland
periods in the region. Another defining factor for the Woodland period was burial practices.
Burials become more elaborate during the Woodland period and involve mounds and in some
cases ceramic ossuaries. Most Native groups encountered by Europeans practiced Woodland
cultural patterns (Claggett, 1996).

A group known as the Mississippian Culture (A.D. 1000 to A.D. 1650) was also found in North
Carolina in the late prehistoric period. Mississippian cultural groups engaged in many of the
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practices associated with the Woodland period; however, there is evidence for a higher level of
social and political hierarchy. Mississippian cultural groups were living in North Carolina
alongside Woodland peoples.

3.3.2 Ethno-Historic

Information on the native populations preceding European contact is poor for several reasons.
Native groups from this part of North Carolina left or were removed shortly after European
contact. Early European records provide an inaccurate description of the native groups that
were encountered. Through research and archaeological excavation, some information is
available. The groups living in south-central North Carolina fell between two well-defined
cultural traditions, those of the southeast and the northeast. Cultural traditions in the region
appear to be consistent with Woodland cultures. Mississippian influences are possible but are
not easily identifiable in the archaeological record. Excavation in the Cape Fear River area
suggests that there may be ties to the Piedmont region and the tribes that resided there (Russ
and Postlewaite, 2008). Modern tribal organizations that claim ancestral ties to North Carolina
include the Indians of Persons County, Haliwa-Saponi, Coharie, Cumberland County
Association of Indian People, Lumbee, Waccamaw-Siouan, Guilford Native American
Association, Metrolina Native American Association, and the Eastern Band of Cherokee Indians
(NCCIA, 2004).

3.3.3 Historic Euro-American

European presence in the North American southeast began in 1524 when Giovanni da
Verrazzano traveled along the coast of what would become North Carolina. Spanish and
English exploration of the area continued throughout the latter half of the 16th century. The
English attempted to establish a colony on Roanoke Island in 1587; the colony failed within

3 years. The first successful European settlement in the region was the English colony of
Jamestown in 1607. The first settlement on the Cape Fear River came in the 1660s by English
settlers; however, the settlement only lasted a few years. Permanent settlement on the Cape
Fear River did not occur until the eighteenth century. The town of Brunswick was established at
the mouth of the Cape Fear River in 1726. New Hanover County was created in 1729. In the
1730s, the town of Newton was settled at the juncture of the Northeast and Cape Fear Rivers.
In 1740, the town of Newton was incorporated as Wilmington. Once Wilmington was
established, the town of Brunswick deteriorated and was eventually abandoned after 1781.
Wilmington became an important town for supplying the shipping trade. During the American
Revolution, the British commander Lord Cornwallis occupied Wilmington for three weeks in
1781. After the revolution, an agrarian economy based on plantations flourished along the
Cape Fear River. Wilmington became one of the major ports along the eastern seaboard.
Railroads were built to the city in the 1840s. Wilmington served as a key part of the
Confederate supply line during the American Civil War. Fort Fisher protected the port, but
Union troops took it in the winter of 1864 to 1865. Union troops took possession of Wilmington
in February 1865. After the Civil War, Wilmington became a major textile port. Several textile
factories operated in Wilmington. In the twentieth century, the economy diversified further to
include large shipyards. The shipyards expanded during World War Il (ESI, 2008).

The region containing the proposed GLE Facility site was once part of the Rose Hill plantation,

which was first established in 1736. Other nearby plantations included Castle Hayne, The
Hermitage, Point Pleasant, Rocky Run, and Rock Hill. The first major structure built at the
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plantation was constructed in 1769. Indications are that the plantation focused mainly on rice
production. The property remained intact until after the American Civil War. With the abolition
of slavery, the property was eventually sold off in 20-hectare (50-acre) plots. The land was
owned by Gore Estate Corporation in the 1920s and is currently owned by GE (ESI, 2008).

3.3.4 Historic and Archaeological Resources at the Proposed GLE Site

There are 799 archaeological sites recorded in New Hanover County, North Carolina. Fifteen
archaeological sites and one shipwreck are within 500 meters (1640 feet) of the proposed GLE
Facility site. Archaeological surveys conducted in 1978 and 1994 examined areas in the vicinity
of the proposed GLE Facility site and identified numerous prehistoric archaeological sites. The
1978 research conducted by Wilde-Ramsing identified numerous archaeological sites; however,
the methods used during the survey make the findings difficult to verify (Wilde-Ramsing, 1978).
The 1994 survey (Klein et al., 1994) was undertaken for the construction of a Wilmington
Bypass and reinvestigated some of the sites identified in 1978 that are in close proximity to the
proposed GLE Facility site. The 1994 survey identified a cluster of Middle Woodland
archaeological sites that the authors recommended as an archaeological district (Klein et al.,
1994). The district, which consists of 11 sites, is partially located on the Wilmington Site.

Archaeological surveys conducted for the proposed action identified three archaeological sites
(ESI, 2008). The surveys relied on a combination of pedestrian investigation of exposed soils
and shovel testing at 30-meter (100-foot) intervals with 15-meter (50-foot) intervals used for
archaeological site investigations. The three discovered sites, 31NH800, 31NH801, and
31NH804, are the remains of two historic-age sites and a prehistoric site. Site 31NH800
appears to be the remains of a farmstead, consisting of artifacts from the eighteenth to
twentieth centuries. Site 31NH801 is the remains of a Middle Woodland prehistoric site.
Artifacts recovered from the site include ceramics, lithic tools, and animal bone fragments. Site
31NH804 is a historic site dating to the late 19th to mid-20th century. In consultation with the
North Carolina State Historic Preservation Office (SHPO), it was determined that sites 31NH800
and 31NH804 are not eligible for listing on the NRHP, while site 31NH801 is eligible for listing.

34 Visual and Scenic Resources

Visual impacts occur when contrasts are introduced into the existing environment.
Consideration when determining visual or scenic effects from a project are its proximity to
viewing locations and the number of people expected to view the project. The proposed GLE
Facility site is within the boundaries of GE'’s existing Wilmington Site. The existing GE facilities
(GNF-A FMO and GE AE/SCO) are most visible from the east and southeast near the
I-140/Castle Hayne Road interchange. Figure 3-2 shows one of the two entrances to the
Wilmington Site (North Entrance) from Castle Hayne Road just north of the 1-140 interchange.
The tallest existing site feature is a water tower that is 39.6 meters (130 feet) tall (Figures 3-2
and 3-3). The closest residences are located northeast of the site and back to Sledge Road,
which forms the northeastern boundary of the Wilmington Site (Figure 2-1). Existing vegetation
largely blocks the view to Sledge Road from these locations (Figure 3-4). At the closest visible
point, features of the site that are perceivable can only be seen from the rear of the residences.
The GE facilities are not visible from Dekker Road. A stand of pine trees lies between Sledge
Road and the main portion of the existing Wilmington Site and largely screens the existing
facilities from these residences.
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Figure 3-2 South Entrance from Castle Hayne Road to the Wilmington Site (GLE, 2008)

Figure 3-3 Existing Site Water Tower Viewed from South of 1-140 (GLE, 2008)
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Figure 3-4 Closest Residence to the Proposed GLE Facility Site Viewed
from the North Access Road (GLE, 2008)

The proposed GLE Facility would be located to the west-northwest of the existing GE Facilities
on the Wilmington Site. The facility would be visible from the residences along the south side of
Dekker Road and from 1-140 to the south. The entrance to the facility would be visible along
Castle Hayne Road. However, the bulk of the proposed GLE Facility would be blocked from
view by existing site structures.

The topography of the Wilmington Site is relatively flat. The area gently slopes down toward the
Cape Fear River. The existing site is visually screened on the north and west by a pine
plantation. Since the trees are evergreens, there is no seasonal variation in the visual screen
surrounding the site. However, the understory does change in the winter months.

To the west of the Wilmington Site lies the Northeast Cape Fear River. The L.V. Sutton Steam
Electric Plant is on the western bank of the Northeast Cape Fear River across from the site.
Portions of the power plant are visible from the river. The existing Wilmington Site is not visible
from the Cape Fear River because of vegetation and the change in elevation.

The U.S. Department of the Interior's (DOI's) Bureau of Land Management (BLM) has
developed a process for considering visual resources (BLM, 2009). While the BLM’s Visual
Resource Management system is officially only applicable to BLM land, it provides a useful
framework for considering visual resources. The BLM process involves conducting an inventory
of the visual landscape to determine the sensitivity of the location to visual intrusions, the scenic
qualities of a location, and the 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, and workers), the
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amount of use, public interest, and adjacent land uses. Scenic quality is a subjective rating of
the visual setting. The scenic quality criteria applied to a landscape are presented and
described in Table 3-1. Examples of how to apply the criteria are presented in Table 3-2.
Distance considerations are a factor primarily when considering large vistas. It is not expected
that any portion of the proposed GLE Facility would be perceivable beyond 8 kilometers

(5 miles) (BLM, 2009).

Sensitivity is the main factor to be considered, because it addresses the expectation for pristine
environments. The Wilmington Site is located in an industrialized area and is adjacent to a
power plant, existing manufacturing facilities, and quarries. The expectation for a pristine
natural viewshed would be low for such an area. Most users of the area would be commuters
and workers, neither of which would be very sensitive to alterations to the visual quality of the
area. The closest recreational users would be those using the Northeast Cape Fear River.
Because of the vegetation cover and sloping topography, the proposed GLE Facility site would
not visible from the river. The users most affected would be homeowners along Dekker Road.
While the changes would be most evident for these residential viewers, they represent a very
small fraction of users. The sensitivity of the proposed GLE Facility site is low.

The scenic quality of the area is determined through application of the scenic quality rating
criteria, which include landform, vegetation, water, color, adjacent scenery, scarcity, and cultural
modification. These criteria are explained in Table 3-1. Table 3-2 explains how numerical
ratings are assigned for each criterion. For the proposed GLE Facility site, the landform is
gently sloping river floodplain that does not contain any dramatic elements (Rating = 1). The
vegetation is uniformly pine trees with leafy understory (Rating = 1). The closest water to the
proposed GLE Facility site is the Northeast Cape Fear River. However, the river is not visible
from the proposed GLE Facility site because of slope and vegetation cover (Rating = 0). The
color range in the proposed GLE Facility site is uniform and consists entirely of evergreen trees
(Rating = 1). Adjacent scenery is similar to that found in the proposed GLE Facility site and
does not influence the visual quality (Rating = 0). There are no rare features associated with
the proposed GLE Facility site; it is consistent with much of the surrounding region (Rating = 1).
Cultural modifications would alter the view but are consistent with what is found in the
surrounding area (Rating = —2). The overall scenic quality rating (i.e., the sum of the ratings for
each criterion) is 2, which would make the scenic quality a C or lower. This rating, which is the
lowest relative scenic quality rating, indicates that the project area has little scenic quality
compared to other locations in the region. The sum would need to be 12 or more for a scenic
quality rating of B, and 19 or more for a scenic quality rating of A.

3.5 Climatology, Meteorology, and Air Quality

This section describes the climatology, meteorology, and air quality in the area surrounding the
proposed GLE Facility in Wilmington, North Carolina. This information provides general
background conditions and would be used as baseline conditions for the potential impact
analysis under various alternatives in Chapter 4.

3.5.1 Regional Climatology

With a 2042-meter (6700-foot) range in elevation and 483-kilometer (300-mile) range in distance
from the ocean, North Carolina experiences one of the most diverse climates of any eastern
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State (NCDC, 2009a). The climate of North Carolina varies from the Atlantic Coast in the east
to the Appalachian Range in the west. The mountain range in the west often blocks cold
temperatures and storms from the Midwest and Canada. Most of the State has a humid
subtropical climate (Cfa) by Koppen climate classification, except higher elevations in the west
(University of Idaho, 2009).

Warm and humid maritime tropical air from the Gulf of Mexico flows into North Carolina during
all seasons, while cold and dry continental polar air masses from Canada penetrate into the
area but rarely in summer (Robinson, 2005). These air masses, the jet stream and its
accompanying polar front and the Bermuda High pressure system, influence the weather
system in North Carolina, depending on their relative positions and intensities. In the summer,
the jet stream is situated near the United States—Canadian border, while the Bermuda High is
mostly centered over Bermuda. Accordingly, North Carolina is more affected by the Bermuda
High than the polar front. In some summers, the Bermuda High expands or moves westward
and sits on the Coastal Plain, causing drought there. In the winter, the Bermuda High weakens
as it shrinks south and east. This allows the jet stream to push far south well into the east-
central United States, which causes the polar front to move into a position to directly influence
weather in the Carolinas with deep lows and extensive frontal systems. In addition, the warm
Gulf Stream and cold Labrador Current play a pivotal role in the weather of coastal

North Carolina (NCDC, 2009a). The confluence of two opposite currents at the north of the
Outer Banks of North Carolina produces a wide variety of weather, including the development of
major storms, which cause rains along the coast and inland areas as well. At the Outer Banks,
the Labrador Current passes between the Gulf Stream lying 80 kilometers (50 miles) offshore
and the coast, which offsets most of the general warming effect that the Gulf Stream might
otherwise have on coastal temperatures.

The proposed GLE Facility would be located in the tidewater section of southeastern

North Carolina, near the Atlantic Ocean, which is located about 16 kilometers (10 miles) to the
southeast. Because of its proximity to the Atlantic Ocean, the area experiences an unusually
mild climate and small diurnal and seasonal temperature ranges, compared with a continental
type of climate at a comparable latitude. In general, the summers are quite warm and humid
with rare excessive heat. During the winter, numerous polar air masses can penetrate the
Atlantic Coast and result in abrupt drops in temperatures (NCDC, 2009b). However, these cold
outbreaks are considerably moderated by long trajectories from the source regions, the effects
of passing over the Appalachian Range, and the moderating effects of the ocean air in the area.
Accordingly, most winters in the area are short and quite mild.

3.5.2 Site and Regional Meteorology

Real-time meteorological data (e.g., wind speed and direction, barometric pressure) are
collected by GNF-A at a level of 6.1 meters (20 feet) for emergency response purposes, but
these data are not recorded. In view of the longer period of record available at the
Wilmington/New Hanover County Airport, the NRC used that data to assess the meteorological
and climatological conditions representative of the general region surrounding the proposed
GLE Facility. The airport is located approximately 8 kilometers (5 miles) southeast of the
proposed GLE Facility. The general topography of the Wilmington area is flat, with little to no
change in elevation.
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3.5.2.1 Temperature

Table 3-3 presents monthly average and daily extreme temperatures at the Wilmington/New
Hanover County Airport, North Carolina. Compared with farther inland stations, temperatures
around the proposed GLE Facility are moderate because of proximity to the Atlantic Ocean. For
the 1971 to 2000 period, the annual average temperature was 17.7° Celsius (63.8° Fahrenheit),
ranging from 11.9 to 23.3° Celsius (53.5° Fahrenheit to 74.0° Fahrenheit) (NCDC, 2009b).

January is the coldest month, averaging 7.8° Celsius (46.1° Fahrenheit) with temperature
ranging from 2.1° Celsius to 13.5° Celsius (35.8° Fahrenheit to 56.3° Fahrenheit), and July is
the warmest month, averaging 27.3° Celsius (81.1° Fahrenheit) with temperature ranging from
22.4° Celsius to 32.2° Celsius (72.3° Fahrenheit to 89.9° Fahrenheit). During the last 57 years,
the lowest temperature, —17.8° Celsius (0° Fahrenheit), was reached in December 1989, and
the highest, 40.0° Celsius (104° Fahrenheit), in June 1952. About 46.3 days have a maximum
temperature greater than or equal to 32.2° Celsius (90° Fahrenheit), while 39.3 days have a
minimum temperature less than or equal to 0° Celsius (32° Fahrenheit).

Table 3-3 Monthly Average and Daily Extreme Temperaturesat the
Wilmington/New Hanover County Airport, North Carolina

Monthly Averages® Daily Extremes”
Mean Minimum Maximum Lowest Minimum Highest Maximum
Month ° Celsius. ° Celsius. ° Celsius_ ° Celsius_ Year ° Celsius_ Year
(° Fahrenheit) (° Fahrenheit) (° Fahrenheit) (° Fahrenheit) (° Fahrenheit)

Jan. 8 (46.1) 2.1(35.8) 13.5 (56.3) -15.0 ( 5) 1985 27.8 (0182) 1975
Feb. 2 (48.5) 3.1(37.5) 15.3 (59.5) -11.7 (11) 1996 29.4 ( 85) 1962
Mar. 12.8 (55.0) 6.5 (43.7) 19.0 (66.2) -12.8 ( 9) 1980 31.7(89) 1974
Apr. 17.1 (62.7) 10.7 (51.2) 23.4 (74.1) -1.7 (29) 2007 35.0 ( 95) 1967
May 21.2 (70.2) 15.4 (59.8) 27.0 (80.6) 3.3(38) 1989 36.7 ( 98) 1953
June 25.0 (77.0) 19.8 (67.6) 30.2 (86.4) 8.9 (48) 1983 40.0 (104) 1952
July 27.3 (81.1) 224 (72.3) 32.2 (89.9) 12.8 (55) 1988 38.9 (102) 1977
Aug. 26.5 (79.7) 21.7 (71.0) 31.3 (88.3) 12.8 (55) 2004 39.4 (103) 1999
Sept. 23.9 (75.0) 18.8 (65.9) 28.9 (84.1) 7 (44) 1981 36.7 (. 98) 1975
Oct. 18.2 (64.8) 12.2 (53.9) 24.2 (75.6) -2.8 (27) 1962 35.0 ( 95) 1986
Nov. 13.6 (56.5) 7.3 (45.1) 19.9 (67.8) -6.7 (20) 1970 30.6 ( 87) 1974
Dec. 4 (48.9) 3.4 (38.1) 15.3 (59.6) -17.8 ( 0) 1989 27.8 (1 82) 1998

Dec. June
Annual 17.7 (63.8) 11.9 (53.5) 23.3 (74.0) -17.8 ( 0) 1989 40.0 (104) 1952

#1971 to 2000 climate normals.
® Period of record is 57 years (1952 to 2008).
Source: NCDC, 2009b.
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3.5.2.2 Precipitation and Relative Humidity

Generally, precipitation in North Carolina is relatively ample in most parts of the State (greater
than 102 centimeters [40 inches]). The mean annual precipitation is heaviest in the
southeastern corner of the State, which includes the proposed GLE Facility, and gradually
decreases toward the north and west. Table 3-4 presents summaries of monthly mean and
extreme precipitation and snowfall at the Wilmington/New Hanover County Airport. Annual
precipitation averages about 145.0 centimeters (57.07 inches) (NCDC, 2009b). Precipitation in
the area is well distributed throughout the year; it is driest in April and wettest in July. By
season, precipitation is the highest in summer, accounting for about 36 percent of the annual
total, and precipitation is comparable in other seasons. Summer rainfall is associated primarily
with thunderstorms, and is therefore usually of a short duration, but often heavy and unevenly
distributed. Minimum and maximum monthly precipitations are 0.4 centimeters (0.16 inches)
and 59.5 centimeters (23.41 inches), respectively. The highest 24-hour precipitation was

37.7 centimeters (14.84 inches) in September 1999. Measurable precipitation of

0.025 centimeters (0.01 inches) or more occurred about one-third of the time (118.1 days

per year).

Appreciable wintry precipitation, such as snow, sleet, or freezing rain, is a rarity and, when it
occurs, remains on the ground for a short time. Light snow typically occurs from December
through March, and the annual average snowfall in the area is about 5.3 centimeters

(2.1 inches). The greatest amounts of snow reported in a single month and in a 24-hour period
were 38.9 centimeters (15.3 inches) in December 1989, and 29.7 centimeters (11.7 inches) in
February 1973, respectively (NCDC, 2009b).

Because of the proximity to the Atlantic Ocean, Wilmington experiences higher relative humidity
and smaller monthly variations than farther-inland locations at a comparable latitude. The
annual average relative humidity is about 74 percent, with the lowest monthly average of

68 percent in April and the highest monthly average of 80 percent in August (NCDC, 2009b).
During the day, the lowest annual-average relative humidity of 57 percent occurs in the early
afternoon and the highest of 85 percent in the early morning and the middle of the night.

3.5.2.3 Winds, Atmospheric Stability, and Temperature Inversions

Figure 3-5 presents a wind rose at the 10-meter (33-foot) level of Wilmington/New Hanover
County Airport based on 2004 to 2008 wind data. The average annual wind speed is about
3.4 meters per second (7.6 miles per hour), and calm winds (less than 0.5 meters per second
[1.1 miles per hour]) are recorded about 18 percent of the time (NCDC, 2009c). Albeit not
prominent, the prevailing wind direction is from the southwest (about 9.7 percent of the time)
and secondarily from the north-northeast (9.0 percent) and south-southwest (8.8 percent). Wind
speed tends to be highest in spring and lowest in summer (NCDC, 2009c). Occurrences of
calm winds are lowest (about 12 percent frequency) in spring and high (about 20 percent
frequency) in all other seasons. In general, southwesterly winds prevail in winter through
summer, while northerly winds prevail in fall. The southwesterly winds are strongly influenced
by general synoptic-scale’ wind patterns of the Bermuda High. In contrast, northerly winds
reflect the influences of penetrating polar air masses and changes in global circulation
(Robinson, 2005).

' The synoptic scale is the scale of high- or low-pressure systems in the lower atmosphere as seen on

weather maps; typically with a horizontal scale on the order of 1000 kilometers (620 miles) or more.
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Figure 3-5 Wind Rose (10-meter [33-foot] level) for the Wilmington/New Hanover
County Airport, 2004 to 2008 (NCDC, 2009c)
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Atmospheric stability affects the extent to which gases or particulates are dispersed. Vertical
motions and pollution dispersion are enhanced in an unstable atmosphere, while suppressed in
a stable atmosphere. Stability is usually classified by Pasquill stability, ranging from Class A
through F (Turner and Schulze, 2007), which depends on solar insolation (the amount of solar
radiation energy received by a given area in a given time), wind speed, and cloud cover. Class
A stability (most unstable) conditions occur in low winds with high incoming levels of solar
radiation typically during the daytime. Class E stability (slightly stable) and Class F stability
(moderately stable) conditions arise on clear nights with little wind. Class D stability (neutral)
conditions occur with higher wind speeds and/or greater cloud cover, irrespective of day or
night. Figure 3-6 presents the frequency distribution of stability classes for a 9-year period
(1984 to 1992) at the Wilmington/New Hanover County Airport (EPA, 2009a). The neutral
(Class D) condition is most prevalent, which accounts for about 43.2 percent of the time. The
unstable conditions (Class A to Class C) occur approximately 20.1 percent of the time, while the
stable conditions (Class E and Class F) occur about 36.7 percent of the time.

Normally, the temperature in the atmosphere decreases with height above the ground. A
temperature inversion occurs when there is an increase in temperature with height above the
ground. An inversion suppresses convection, which can lead to air pollutants being trapped
close to the ground, thereby causing possible adverse health effects. The length of time an
inversion lasts (its persistence) is an important factor for determining its impact on air
dispersion. One type of inversion is “surface inversion,” which is due primarily to a loss of long-
wave radiation near the surface and common on any night, and strong and deep around sunrise
and in winter. On the basis of Class E and Class F stability,? surface inversion occurs frequently
in the Wilmington area, about 36.7 percent of the time. After sunrise, the temperature surface
inversion breaks up due to the sun’s heating the ground on a time scale of hours.

Another type of inversion is the “subsidence inversion,” which can develop aloft as a result of air
gradually sinking over a wide area and being warmed by adiabatic compression, usually
associated with subtropical high-pressure systems. Subsidence inversions are principal causes
of air stagnation, which is characterized by poor ventilation due to persistent light and calm
winds, and by the presence of inversions. Stagnant air could accumulate air pollutants and
cause poor air quality over a wide area for a prolonged period, resulting in what is called an “air
pollution episode.” An air pollution episode may adversely affect the health of individuals at
higher risk (e.g., the young, elderly, or those with respiratory or cardiovascular diseases). The
Wilmington area has a mean of 10 to 20 air stagnation days per year and of 2 to 4 air stagnation
episodes per year (Wang and Angell, 1999). On average, stagnation episodes last about

5 days.

The Pasquill stability classes presented here are based on solar insolation, wind speed, and cloud
cover, not temperature gradients at two different heights. Temperature gradients are —0.5 to

1.5° Celsius (-0.9 to 2.7° Fahrenheit) per 100 meters (328 feet) for Class E and >1.5° Celsius
(2.7° Fahrenheit) per 100 meters (328 feet) for Class F. Accordingly, the frequency of surface
inversion presented here, defined as temperature increase with height (i.e., >0° Celsius

(0° Fahrenheit) per 100 meters [328 feet]), might be overestimated.
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Figure 3-6 Distribution of Stability Classes for the Wilmington/New Hanover County
Airport, 1984 to 1992 (EPA, 2009a)

3.5.2.4 Mixing Heights

The mixing height is defined as the height above the ground surface through which relatively
vigorous vertical mixing occurs, primarily through the action of atmospheric turbulence. All other
parameters being equal, ground-level (at the surface) concentrations of emitted pollutants under
low mixing height will be relatively high because pollutants are prevented from dispersing
upward. Mixing heights commonly go through large diurnal variations because of solar heating
during the day and surface cooling at night. Mixing heights are generally lowest late at night or
early morning and highest during mid to late afternoon. At the locations near large water bodies
(e.g., Wilmington), diurnal and seasonal mixing heights show little difference, compared with
considerable differences at inland stations because of the moderating effects of the large water
bodies. Seasonal variations of morning mixing heights are generally not large. However,
afternoon mixing heights display a large seasonal variation, and mixing heights in summer are
typically higher than those in winter.

Mixing heights are not measured directly but calculated approximately from routine surface and
upper air observations. Holzworth (1972) developed mean seasonal and annual mixing heights
throughout the contiguous United States by using 1960 to 1964 observation data. No site-
specific mixing height data are available for the Wilmington Site. Thus, mean seasonal and
annual data were taken from the isopleths of mixing heights in Holzworth (1972). As shown in
Figure 3-7, the mean annual morning and afternoon mixing heights for the Wilmington Site are
approximately 540 meters (1770 feet) and 1160 meters (3810 feet), respectively. As mentioned
previously, because of the moderating effects of the Atlantic Ocean, seasonal variations in
mixing heights are small, and differences between morning and afternoon mixing heights are
not considerable compared with farther inland stations.
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Figure 3-7 Mean Morning and Afternoon Mixing Heights for the Wilmington Site,
North Carolina (Holzworth, 1972)

3.5.2.5 Severe Weather Conditions

In common with most Atlantic coastal localities, the area is subject to the effects of coastal
tropical storms and occasional hurricanes causing high winds, above-normal tides, heavy rains,
and even tornadoes (NCDC, 2009b). In addition, thunderstorms in the area are associated with
large-scale synoptic fronts approaching from the north and west. Thunderstorms are the most
active during the summer months, occurring about 1 out of 3 days from June through August.
The Wilmington area experiences about 4 days per year of damaging severe thunderstorms
with straight winds greater than 50 knots (26 meters per second [58 miles per hour])

(NSSL, 2009). Another hazard of thunderstorms is lightning, which can strike up to

16 kilometers (10 miles) away from the rain of a thunderstorm. Some lightning strikes have
caused either numerous injuries, including fatalities, or property damage such as disruption of
electric circuits and wildfires. From 1996 through 2005, the Wilmington area experienced about
four to eight lightning flashes per square kilometer per year (NOAA, 2009).

Tornadoes are rare in the area surrounding the proposed GLE Facility, and are less frequent
and destructive than those in the “tornado alley” of the central United States. For the period
1950 to 2008, 1126 tornadoes were reported in North Carolina, with an average of

19.1 tornadoes per year (NCDC, 2009d). For the same period, a total of 16 tornadoes with an
average of 0.3 tornadoes per year were reported in New Hanover County. Six of the

16 tornadoes that hit New Hanover County occurred during a 2-year period (1998 to 1999).
However, most tornadoes occurring in New Hanover County between 1950 and 2008 were
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relatively weak; that is, all FO or F1, except one F23 on the Fujita tornado scale,* and caused
five injuries and no fatalities in total.

Most hurricanes form over warm ocean waters near the equator and usually travel west and
slightly north while strengthening. Many storms curve to the northeast near the Florida
peninsula. Hurricanes are sustained and strengthened by energy from warm waters (water
temperature higher than 27° Celsius [80° Fahrenheit]). Because of the proximity of New
Hanover County to the Gulf Stream, this area has a high potential for hurricanes advancing from
the tropics to sustain or intensify their strengths. Hurricanes come close enough to affect

North Carolina about twice in an average year (NCDC, 2009a). Most storms that hit most or
part of the State do little damage, but some storms are powerful enough to cause extreme
damage and loss of life. Coastal properties occasionally suffer severe damage from associated
high tides. The area of New Hanover County could expect the following return periods for each
category of hurricanes passing within 75 nautical miles (139 kilometers [86 miles]): Category 1,°
10 years; Category 2, 24 years; Category 3, 43 years; Category 4, 96 years; and Category 5,
250 years (NHC, 2009). Between 1950 and 2007, many tropical storms have passed within

75 nautical miles of the proposed GLE Facility and 15 of them were classified as hurricanes
(CSC, 2009). Ten hurricanes made landfall along the stretch of the coastline within

75 nautical miles (139 kilometers [86 miles]) of the proposed GLE Facility. The strongest of the
10 hurricanes recorded since 1950 were Category 3 storms Hazel (1954) and Fran (1996),
which caused mass destruction along the coast. Category 4 Hurricane Helene (1958) was
within 75 nautical miles (139 kilometers [86 miles]) but did not make landfall and moved
northeastward along the Atlantic Coast. Hurricane Diana (1984) approached offshore of New
Hanover County as a Category 4 hurricane but made landfall as a Category 1 hurricane after
making one full turn offshore; it was then downgraded to a tropical storm while advancing
inland. The southern coastline in North Carolina was affected by more hurricanes than any
other State bordering the Atlantic Ocean and the Gulf of Mexico between 1996 and 1999.

3.5.3 Air Quality
Regulations governing air pollution sources at the Wilmington Site have been promulgated by

the U.S. Environmental Protection Agency (EPA) per the Federal Clean Air Act (CAA). These
regulations are implemented through several EPA programs. The North Carolina Division of Air

An F2 tornado was reported in neighboring Brunswick County on June 13, 1962, but its location is
within the New Hanover County (NCDC 2009d).

The Fuijita tornado scale is classified with the fastest 0.40-km (0.25-mi) wind speeds: 18-32 m/s
(40-72 mph) for FO (gale); 33-50 m/s (73—-112 mph) for F1 (moderate); 51-70 m/s (113-157 mph) for
F2 (significant); 71-92 m/s (158-207 mph) for F3 (severe); 93—-116 m/s (208-260 mph) for F4
(devastating); and 117-142 m/s (261-318 mph) for F5 (incredible). The new Enhanced Fuijita (EF)
scale based on 3-second wind gusts was implemented on February 1, 2007. Since that date, all
tornadoes in the United States have been rated by using EF categories. Similar to the original Fujita
scale, the ratings are from EFO0 to EF5. However, historical tornadoes recorded on or before

January 31, 2007, are still categorized with the original Fujita scale.

Maximum sustained surface (peak 1-minute wind at 10-m [33-ft] level) wind speeds are 33-42 m/s
(74-95 mph) for Category 1, 43-49 m/s (96-110 mph) for Category 2, 50-58 m/s (111-130 mph) for
Catego